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OLIEHKA PUCKOB ITEPEOIIBUIEHUA KYKYPY3bI .
TP COBMECTHOM BbIPAIMBAHNY HECKOJIBKUX IMHUN
B YCJIOBUAX IOT0-BOCTOKA EBPOITEMCKOU YACTU POCCUM*

10.C. TYCEB!, O.B. TYTOPOBA!, E.:M. MOUCEEBA!, B.B. ®AJIEEB!,
C.A. 3AULIEB?, 1.I1. BOJIKOB?, E.A. 2KYK2, 1.B. BOJIOXHHAL,
M.U. YYMAKOB! ¥

Hogeoiii @enepanbhbrii 3akoH (O3 Ne 358 ot 03.07.2016), neiicrByommii B Poccun ¢ 2018
roia, paspemiaeT BbIpallMBaHHE M TeCTHPOBaHUe reHeTHyecku-moaupuumpoBanupix (M) pacrenmii B
paMKaxX HayYyHbIX MCCJIEOBAHMIA, OJHAKO HAYYHO OOOCHOBAHHAS OLIEHKA 0€30MACHOr0 COBMECTHOTO BbI-
pamuBanus HetpaHcdopmupoBanHbix 1 IM-pacTennii, B YacTHOCTH KyKypy3bl, B Poccun moka orcyr-
cTByeT. B HacTosueii padote B ycioBusax CapaToBcKoil 00/1acTH BlepBble YCTAHOBJIEHO, YTO PACCTOSTHUE
10-15 M npocTaTo4yHO AJIs MPeNOTBPAILEHUS NEPeonblIeHUs] JUHUIA KYKYpy3bl € JOMYCTHMbIM NPHUCYT-
criueM 0,9 % reHeTHYECKOr0o MaTepHAJA JOHOPA HE3ABHCHMO OT JIMHUA PEMINEHTA, CPOKOB IBETEHUS
JIOHOPA M pelIMeHTa U HanpasieHus Betpa. Llenbio padoTsl OblIa OLEHKA BIMSHUS PACCTOSHUIA MEXKIy
JIOHOPOM M PeLMIHMEHTOM MbLIbLbI, HANPABJIEHUS BETPa, CHHXPOHHOCTH LBETEHUS JOHOPA M PeLMIHEHTa
W HAJIMYMS MeXIy HUMH OydepHOii 30HBI HA YACTOTY CKPeLIMBAHUS PA3HBIX JUHHUA KYKYpPy3bl B CMeLIaH-
HbIX noceBax. OnbiTHBIE pacTeHus: KyKypy3ol (Zea mays L.) nmanii Kopuunebiii mapkep (KM), T'TLJI-
1, 3aponpimeBsiii Mapkep Caparosckmii — Ilypmypubrii (3MC-II), Ilypnypnas Caparosckas (IIC), a
Takke ruopuapl [Iypmypuseiii (I'IT), Paxyra u Tectep 3 Boipammsanu B 2018-2019 ronax Ha ombITHOM
noje PocHUUCK «Poccopro» (CapaToBckasi 00J1., 10ro-BocTOK eBpomneiickoii yactu Poccun). B 2018
roay AoHopamvu nbutbibl OblmH THOpU [Typrypaeiii n mansa 3MC-II. ITL10THOCTD BBICAJKH COCTABJISIA
7-10 pacrenmii na 1 m2. TTI u 3MC-II Bbicakupaiu Ha miomann 3x80 m2. Mexay yyacTkamm —
JIOHOPaMH ThLIbIBI ObLIa BbicazkeHa Kykypy3a juhumii KM u I'TIJI-1, oGpa3yomux OydepHyio 30Hy, a
BOKPYT HUX PACMOJIATAJIMCh YYACTKH C penunueHTHbiMA JuHusvu (rudpuapl Pagyra m Tectep 3), umero-
UMM JKeJIThie 3ePHOBKH, o0mieii miomansio 1290 M2, B centadpe oroupamm no 5-12 noyaTKoB Kaxaoii
peuunueHTHOi JuHnK. YacToTy nepeonblieHUs MOACYUTHIBAIHN, BBIYMC/IAA OTHOLIEHHE YHMCIA MyPIYPHBIX
(pesyabrar onbuienusi ') mim KenTbiX 3epeH ¢ MypmypHbIM NMATHOM (Pe3yJibTAT ONbLIEHUs JMHUEI
3MC-II) K o0wemy 4uciy 3epeH y JuHUMIi-peuunuenToB. B skcnepumente 2019 rona 10HOPOM NbLIBIIBI
cayxuia unopennas aunus [Iypnyprnas Capatosckas. Jlunmio I1IC BbicakuBaiu Ha yyacTke IJIOLIAIbIO
3x5 M2, BOKPYr KOTOpOro 0blia co3nana OydepHas 30Ha ¢ MOCEBOM CYIAHCKOM TpaBbl cOpTa AJuieropus
MUPHHOI 3 M B BOCTOYHOM M 3aNaJHOM HANpaBJIeHUAX M JUIMHON 15 M B 10r0-3anmaJHOM M ceBepo-BO-
CcTOYHOM HampasieHusix. Bokpyr OydepHoii 30HbI OblIa BbicaxkKeHa XKejiTo3epHasi KyKypy3a ruopuaa Pa-
ayra. YacToTy CKpelMBaHUil PacCYMTHIBAIN, KAK OTHOLIEHHE YHCJA MyPHYPHLIX 3epeH K 0o0ueMy uucay
3epeH Ha moyaTkax rudpuna Panyra. Ilo nannbiv 2018 rona, yxxe Ha paccrostaum 10 m ot I'Il nmpouent
CKpemuBaHmii He mpesbiman npuHATeii B EBponeiickom Coio3e u Poccun mopor (0,9 % comepxanus
T'M-chbipbs B numieBbIX npoaykrax). B mosesom skcnepumente 2019 roaa Haomonanoch we dosee 0,9 %
MyPHypPHBIX 3€PeH Y peuMnueHTa neuiblbl Pamyra npu ucnosb3oBanun 0ydgepnoii 30ubl 15 M u 6oJee ot
nonopa (uaun I1C) B HanmpapieHun po3bl BeTpoB. B 3aBucuMocTH OT covyeTaHusi pasHbIX ()aKTOpPOB B
2018 roay yacrora CKpelMBaHMii OT JBYX JOHOPOB NbLIbIBI Kosedatach B npenenax 0,1-13,2 %. Ya-
crotra cKpemmBanmii y ruopuaa Pamyra wa paccrosinum 1-4 m ot I'Il 6buia B 3 pa3a Bbime, 4eM Ha
paccrosinmn 10 M. Ha paccrosnnu 40 M 3ToT moka3aress cHu3nica B 11 pa3 mo cpaBHeHHIO ¢ paccTosi-
HueM 1-4 M u cocrasua 0,1 %. Y junnu T'TIJI-1 (pasunua B Havase ueteHus ¢ aoHopom I'Il — 9 cyr)
NPOLIEHT NepeonbLIeHuii Ob11 B 4 pa3a MeHbiue, yem y aunnu KM (pa3Huna B Hayasie nBeTeHUsi C JOHOPOM
I'TT — 1 cyr). Boicokopocabiii goHop I'Tl mpensiTcTBOBaJ pacnmpoCTpaHEHHIO MbLIBIbBI 00Jiee HM3KO-
pocaoit maun 3MC-I1 Ha pemmnuenToB (Tectep 3 u Panyra) B Hampasiennu po3si BeTpoB. Ha oc-
HOBAaHUM Pe3yJbTATOB MOJIEBbIX IKCNEPMMEHTOB M30JUpyloee paccTosguue 15 M u 6ojee MoKeT ObITh
PEKOMEHIOBAHO IS NCKJIIOYEHH s TepeonblLIeHHs KYKypy3bl B mpenenax nmopora 0,9 % B ycioBusix 1oro-
BOCTOKa eBponeiickoii yactu Poccun.

Kimouesbie ciioBa: I'M-pacTeHus, puCKH nepeonblieHus, KyKypy3a, OydepHble 30HbI.
Kykypy3a (Zea mays L.) — onHO U3 HaubOoyiee 3HAUMMBIX CETbCKOXO-

3aiictBeHHBIX pacTteHuil. C 2010 roma ypoxaii KyKypy3bl B Mupe Bhipoc ¢ 800
go 1122 muua 1 (1). B Poccniickoit ®@epepanvmu B 2019 romy, mo AaHHBIM

* Pabota BbinosHeHa 1o [Iporpamme dyHIaMeHTaIbHBIX HAYYHBIX UCCIICNOBAHMII TOCYIapCTBEHHBIX aKaleMUil HayK
Ha 2020 roxsl (Ne roc. perucrpainu AAAA-A17-117102740101-5) (TM-kyKypy3a rnoiayyeHue, OlleHKa PUCKOB) U
npu ¢puHaHCOBOI monnepxke rpaHta Ne 18-29-14048mk PODU (Monmenmuposanue mnoseneHus: I M-KyKypy3sl B
TOJIEBBIX YCJIOBHUSIX).
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MuHMCTepCTBa CETbCKOTO XO3SMCTBA, Ypoxkail KyKypy3bl Ha 3epHO cocTaBui 13,9
MJIH T, YTO TIpeBBICHIJIO MoKa3atenb 1995 roma (1,7 MiH T) Gojiee yeM B 8§ pas
(http://mcx.ru/press-service/news/v-2019-godu-urozhaynost-zernovykh-v-rossii-
vyrosla-na-4-7/).

®oTtocuHTe3 KyKypy3bl oTHOCUTCs K Tumny C4, yto mpenmnosaraet 06Jb-
11y10 3HeKTUBHOCTD MOTJIOIIEHUS YIJIEKMCIOTO ra3a B YCJIOBMSIX XOPOIIIeil OCcBe-
LIIEHHOCTU U TOBBILIEHHBIX TeMmeparyp. Kpome Toro, Kykypysa 3acyXOycCTOW-
YyuBa, U MOTEIUIEHUE KJIMMaTa BKyIle ¢ yJalllaloIMMMUCS 3aCyXxaMU MO3BOJIUT pac-
LIMPATh apeall ee KyabTuBUpoBaHuUs B Poccuu. B EBpornie moBbIlLIEHUE CpemaHe-
rogoBoii TemriepaTypbl Ha 1 °C yxXe OTOABHUHYJIO TpaHMIy paclpoCTpaHEHUS Ky-
Kypy3bl Ha 200 kM K ceBepy (2).

IIpumMeHeHune cOBpeMEHHBIX TeHOMHBIX TEXHOJIOTMI B paCTEHUEBOACTBE —
OIHO U3 MPUOPUTETHBIX HAMNpPABICHUI MCMOJb30BAHUSI OMOTEXHOJOTMU B CEJb-
CKOM XO3SIMCTBE pa3BUTHLIX W pa3BuBarouIuxcs cTpaH (3). Mcnonb3oBaHue reHe-
THYeCcKU MoauduipoBaHHbIX (I'M) pacTteHuii ISl BbIpallMBaHUSl B MPOMBILI-
JICHHBIX MacinTabax Havajoch ¢ 1996 roma. B Hacrosinee BpeMsI IOUTH TPETh
BCceil BhIpalllMBacMoOil KyKypy3bl cocTaBisieT I'M-Kykypysa (4), KoTopasi AaeT
HauOoabIMi ypoxait ' M-3epHa.

B Poccuiickoit @enepanuy BIDIOTh 10 wioHs 2018 roma meiicTBOBa IO~
HbIA 3ampeT Ha BolpalnvBaHue I'M-KyabTyp. CoriacHo A€HCTBYIOLIEMY C MIOHS
2018 roma 3 Ne 358 (ot 03.07.2016), B Poccuu BriepBbie pa3pellieHO BHIPAIIN-
BaHMe U TecTMpoBaHuUe ['M-pacTeHuUii B pamMKax HayYHbIX MccieaoBaHuil. On-
Hako mapaMmeTpbl O6e3omacHoro BhipamiMBaHusi ['M-pacTeHuid TIpyM 3TOM He pe-
[JIAMEHTUPOBaHbI 1 TpeOyIoT uzydyeHus. Kaxnas crpaHa-ydyacTHulia KoHBeHIIMU
0 O6uosiornyeckom pasHoobpasuu 1993 roma, B Tom umciae Poccusi, qommkHa pas-
paboTaTh CTpaTeruio M IpOrpaMmy MO COXpPaHEHWIO U HUCIIOJb30BaHUIO OHOpe-
CYpCOB C yYeTOM HMX 0Oe30ImacHoro Bocmpou3BoacTBa (5, 6). CiemoBaTelbHO,
HeobXxoJaMMa OlLIEHKa KPUTEpUEB 0e30MacHOr0 COBMECTHOrO BbIpalllMBAaHMSI He-
TpaHcopmupoBaHHBIX U 'M-COPTOB pacTeHUii, B YACTHOCTU KYKYPY3bl.

Kykypy3za — oaHOZOMHOE BETPOOIBLISIEMOE PACTEHUE, YTO CIYXKMUT HC-
TOYHUKOM TMOBBIIIEHHOTO PUCKA ISl paclpoCTpaHEHUs TMbUIbLbl ['M-COpTOB,
CKpelIMBaHWE C KOTOPbIMM HEXeaaTeJbHO B MPOM3BOJACTBEHHBIX IMoceBax. B
MMpPE HE CJIOXUJIOCh €AMHOTO MOAXOAA K MPaBOBOMY PETYJMPOBAHUIO BbIpalllU-
BaHus [ M-KymbTyp. CyliecTBYIOT IB€ ITPOTUBOTIONIOKHEBIE TOUKU 3PEHUS Ha TIPO-
Osiemy coBMecTHOro BbipaiuBaHusi M- u He'M-pactenuii (7). B ctpanax EB-
poneiickoro Corosa u CeepHoil 1 FOxHOI AMEpUKU B OCHOBY PEryJIMpOBaHUS
MTOJIOKEHBI MPUHIMITHAIIBHO pa3Hble MOAENN TI0 OLIEHKE PHMCKOB B OTHOIICHUU
reHeTU4YeCKU MoauduIMpoBaHHbBIX opraHu3MoB (I'TMO). DTy noaxoabl NOTYYUIN
Ha3BaHMe IPOLIECC-OpUEHTUPOBAHHOTO (principle-based) u NpoayKT-OpUEHTUPO-
BaHHoro (product-based) (8). B nmepBoM ciiydyae mpuU3HaAETCsl PUCK Ipoliecca re-
HETUYEeCKON Momam(pUKaINM, BO BTOPOM — PUCK, CB3aHHBIN C €€ Pe3yabTaTOM U
obobekToM (I'MO wnu npousBogHast nponykuust) (9, 10). B psane ctpan (CIIIA,
Kanana, AprentuHa, bpasunus, McnaHus) pa3pellieHo KyJabTuBupoBaHue I'M-
pacteHuit. JIpyrue rocymapcTBa, B 4aCTHOCTM cTpaHbl EBpomneiickoro Coro3a u
Poccus, nmpuHsAmM pelreHne o 3arpeTe KOMMEPYeCKOoro BuIpammBaHus ' M-Kyinb-
Typ Ha cBoeut Tepputopuu (11, 12).

AHaM3 HAKOIUIEHHOTO 3a nocjiennue 20 JeT MUPOBOTO OMbITA MO 3KC-
IIePUMEHTAJIEHOM OIIEHKE PUCKOB IEPEONBbLUICHUST TP COBMECTHOM BBEIpalllBa-
Huu I'M- u HeI'M-KyKypy3bl AaH B psiae 003opoB (13-15). bydepHbie paccTosi-
HUS B pa3HbIX CTpaHaX MOTYT cOCTaBisATh OT 25 A0 800 M B 3aBUCMMOCTH OT
3aKOHOAaTeIbHbIX akToB (16-18). ITpuueM OydepHble PacCTOSIHUSI, U3MEPEHHBIC
B Pa3JIMYHbIX PETMOHAX MUPA, UMEIOT OUEHb He3HauuTeJIbHbIe pazianuus (19-21).

PaccrostHue Mexmy TosiMU OBIJIO OTIpeleIeHO KaK KITFOUeBOU (akTop
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pacrnpocrpaHeHuss ['M-KyKypy3bl B HeTpaHCTeHHbIX moceBax (22). Kak cruen-
CTBHE, CYLIECTBYIOIIIME TIpaBUIa B OCHOBHOM KacaroTcs Moaaep:kaHus GUKCUpo-
BAaHHOI'O M3OJISIHUOHHOIO paccrosgHusl Mexnay ['M-momsiMmu v Oavkailiumu
HeI'M-nonsmu (23). OgHako apyrue akTopbl, TAKMEe KaK CUHXPOHHOCTh 1IBETE-
HUs JOHOpa Y peLUMIIMEHTa MbLUIbLIbI, BETeP, OTHOCUTEJIbHBIE pasMephl U opmMa
MoJjieil, a Takke MPOCTPAHCTBEHHOE paclpeneeHue pas3IdyHbIX TUIOB TOJeH,
TOXE MOTYT BIUSTh Ha OydepHbie paccTosiHUS (24, 25).

B Poccuu coBMmecTHoe BelpainuBaHue I'M- u HeI'M-KyKypy3hl cucTeMa-
THYeCKU He uccaenoBanoch. B 2010 roay B ycnoBusix KpacHomapckoro Kpasi npo-
BelleHa TepBas 3KCIIepMMeHTabHas olleHKa pacrpocTpaHeHus: ' M-KyKypy3bl B
HETPAHCTeHHBIX IIOCEBaX KYJIbTYpHl (26). ABTOp YTBEpXKIAeT, UTO KYJIbTYPHBIC
copTa KyKypy3bl JOJIKHBI ObITh MOCAaXXeHbI Ha paccTosSHUM He MeHee 200 M oT
TPAHCTEHHBIX COPTOB KYKYpYy3bl, MPH 3TOM HEOOXOAMMO cO31aTh Oapbepbl B
HarpaBJeHUsIX MOToKa MbUIbLbl. OOHAKO B yKa3aHHOU paboTe He paccMaTpu-
BaJIC BOIIPOC, HA KAKOM PACCTOSIHUM MOXHO BbIpamiuBaTh M- u He M-KyKy-
py3y, 4ToObl He mpeBblaTh gomyctumoe (0,9 %) B Poccum comepxkanue I'M-
npoaykTa B obueM ypoxae 3epHa. ITockonbky B Poccum mo utons 2018 rona
JleiCTBOBAJ MOJHBIA 3aMpeT Ha BbipalliiuBaHue I'M-pacTeHuli B OTKPBITOU cpene,
IJIST U3yYEHUsT paclpocTpaHeHUsl MbUIbLbl ['M-KyKypy3bl B IOJI€BBIX 3KCIIEpPHU-
MeHTax, HayaTbiXx B Mae 2018 roma, Mbl MCMOJB30BAIM TEXHOJOIUIO, UMUTUPYIO-
LIIYI0 pacrpocTpaHeHe MbLIbLbl 'M-COpTOB Cpeau MPOU3BOACTBEHHBIX COPTOB
B YCJIOBMSIX CBOOOIHOTO OmbLIeHUSI. CyTh TEXHOJOTUM CBOAMTCSI K OLIEHKE pac-
MPOCTPaHEHMs MbLIbLIbI JOHOPA HA OCHOBAaHWU MPOSIBAEHUS JOMUHAHTHOTO MPU-
3HaKa (MypnypHOe Wau Oe0e 3¢pHO) B MOTOMCTBE KEATO3EPHbIX JUHUIA pacTe-
HUI-peuunueHToB (27-29).

B 2015 rogy B Poccuu Ob11 pa3pabotaH «BHyTpuoTpacieBoil cTaHmapT
MO BBIPAIIIMBAHUIO CEMEHHBIX YYaCTKOB KYKYpPY3bl, IPOBEPKE U MOATOTOBKE CeE-
MSIH KYKypy3bl ruopuaoB nepsoro nokojeHuss» (BOCT 01.09.I'K. KoopauHaiiuy-
OHHBII COBET MO Pa3BUTUIO CEMEHOBOACTBA KyKypy3bl B Poccuu, 2015), KoTophblii
MOT GBI CITY>KUTh OPUEHTHUPOM TI0 Oe30MaCHBIM PACCTOSTHUSAM BBIpAIIUBAHUS KY-
Kypy3bl. OmHaKO B CTaHAApTE OTCYTCTBYET MH(MOPMAIUSI 00 3KCIIepUMEHTATLHBIX
paborax, JeXalnxX B OCHOBE 3TUX PeKOMEHHAIINA, N He YUUTHIBACTCS BO3MOX-
HOCTh npucyTcTBUst monyctuMbix 0,9 % I'MO-mpoayKToB, YTO MOXET 3HA4M-
TEJIBHO BJIVSITh Ha Ge30MacHbIe 1T COBMECTHOTO BHIPAIIMBAHUST PACCTOSTHUSI.

B Hacrosiieit padore B ycnoBusix CapaToBCKoii 00J1acT (10r0-BOCTOK €B-
poreiickoit yactu Poccun) BriepBbIe YyCTaHOBIEHO, UTO paccrosiHue 10-15 M mo-
CTaTOYHO IJISI MPEAOTBPAILLICHUS TIEPEOTNbUICHUS JIMHUM KyKYpPY3bl C TOIMYCTUMBIM
npucyrctBueM 0,9 % reHeTMYECKOro Marepuaa JOHOpA HE3aBUCHUMO OT JIMHUU
peLuIMeHTa, CPOKOB LIBETEHUS JOHOPA M PeLIMITUEHTa U HAIIpaBJICHUS BETpa.

Ilenbio paboThl Obla OLEHKA BAWSHUS PACCTOSIHUM MEXAY JTOHOPOM M
PELMIIMEHTOM TIbLIBIIbI, HAMIPABJIEHUST BeTpa, CUHXPOHHOCTM LIBETEHUS AOHOpPA
1 peLMITUeHTa U HAIMYUS MEXIy HUMU Oy(epHOIl 30HBI HA YaCTOTY CKpEIIrBa-
HUS pa3HbIX JIMHUM KyKypy3bl B CMEIIIAaHHBIX TTOCEBaX.

Memooduka. OnbITHBIE pacTeHUsT KyKypy3bl JUHUIM KopuyHeBBI MapKep
(KM), I'TIJI-1, 3apoasiuessiit Mmapkep CapatoBckuii — Ilyprypnslii (3MC-I1),
Iypnypuast Capatosckas (I1C), rubpun ITyprypusii (I'TI) cenexiun CapaToB-
CKOI0 HAIMOHAJIBHOTO MCCJIeIOBAaTEILCKOTO TOCYIapCTBEHHOIO YHHBEpPCUTETa
uM. H.T'. YepHsblleBckoro, a Takxke ruopuabsl Pagyra u Tecrep 3 cenexunu Poc-
CHICKOI0 Hay4yHO-MCCJIENOBATEIbCKOIO U MPOEKTHO-TEXHOJIOTMYECKOTO UHCTU-
TyTa copro n Kykypy3sl (PocHUMCK «Poccopro») Beipammsaiu B 2018-2019
rogax Ha omnbITHOM noje PocHUMCK «Poccopro» (n. 3oHanbHblii, CapaToB-
ckuii p-H, CaparoBckasi 00J1.).

B 2018 romy moHopamu mbuiblLibl Obln rubpun [ypoypaseiit (I'TT) v nuHus
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3apoaplieBblii Mmapkep CaparoBckuii — Ilypnypnbiit (3MC-IT). I'TI 6611 mo-
JIydeH TocpeacTtBoMm ckpelunBaHus auHuu [lypnypnast Caparosckas (IIC) u
rubpuaa Pamgyra u BHOCIEICTBUU CAMOOIIBUISUICS B T€YEHUE HECKOJBKMX JIET
(O.B. I'yropoBa, 1uyHOE COOOIIECHUE).

[T10THOCTD BhICAnKM cocTaBisiia 7-10 pacrenuit Ha 1 m2. I'TI u 3MC-I1T
BhICAXXMBAJIU Ha yyacTke 3X80 M. Mexny yyacTKaMu — JOHOPAMMU TIbLIbIbI OblIa
BhICaXXeHa KyKypy3a auHuit Kopuunesbiit Mapkep (KM) u I'TIJI-1, o6pa3yrommx
OydepHyI0 30HY, a BOKPYTI HUX pacIliojarajyuch y4acTKU ¢ PELUITUEHTHBIMU JIU-
Husimu (rubpuasl Pagyra u Tecrep 3), MMEIOIIMMU XKeATbie 3€PHOBKU, OOILLei
wiowansio 1290 M2. B cents6pe 2018 roma oroupanmu mo 5-12 noyaTkoB Kaxmoit
PELUIMEHTHOM TUHUU, (HOTOrpadUpOBAIM MX B ABYX MPOEKLIMSIX, BCE 3¢ PHOBKM
OTJAEJISUIA OT IoYaTKa M aHAIM3UpoBav. YacToTy nepeonbuleHs TTOACUUThIBAIN
Ha ToYyaTKax JUHUN-PELUITMEHTOB, BBIYMCSAS OTHOIIGHWE YHuCIa ITypPITypHBIX
(pesynbtat onbuieHUs ['TI) wam XenThIX 3epeH C MypnypHLIM MATHOM (pe3yabTaT
onbuteHUs1 auHueit 3MC-I1) K ob1eMy YUCy 3epeH Y TMHUA-PeLIUITUeHTOB.

B akcnepumente 2019 roga 1oOHOPOM MbLIBLIBI CAYXKWJIA MHOpeIHAas Jiv-
Hus [lypnypHas CapaToBckasi, CO31aHHAasl Ha OCHOBE aMepUKaHCKON JUHUU. JIu-
Huto [1C BbIcaXuBalli Ha ydyacTKe pa3MepoM 3x5 M, BOKPYT KOTOPOIo ObUIa CO-
3naHa OygepHasi 30Ha ¢ TOCEBOM CYIAHCKOU TpaBbl Ajuieropus Sorghum x drum-
mondii (Steud.) Millsp. & Chase, mupuHoi1 3 M B BOCTOYHOM U 3alaJHOM HaIlpaB-
JIEHMSIX Y IJIMHOM 15 M B 10ro-3amajHOM M CeBepPO-BOCTOUHOM HaIlpaBJICHUSIX.
Bokpyr OydepHoil 30HBI Obllla BbhICaXKeHa XXeNTOo3epHasl KyKypy3a ruopuga Pa-
nyra. BeluuMcieHue pacCTOSHMI OT YIJIOB MPSMOYIOJbHOIO y4yacTKa AOHOpa 10
VIJIOB MPSIMOYTOJIbHBIX NEISHOK peuMnueHTa (OJVDKHSIS U JalbHSST TOYKU) AS,
A6, A10, Al1 u E5, E6, E10, E11 npoBoavIv TTOCPEICTBOM pacyeTa TMITOTeHY3.
PaccrosiHusg mo GavkHEeld M AajlbHEH TOYEK OT COOTBETCTBYIOLLETO yIja IpsSIMO-
YTOJILHOTO yJacTKa JOHOpa MBIIBLEI IO JeJITHOK penmmnuenTta A6, All, E6, E11
coctaBisio 6 m 12 M, mo menstHok AS, Al2, E5, E12 — 10 u 16 m. Yacrory
CKpelIMBAaHUI pacCUUTHIBAIM, KaK OTHOILLIEHWE YMCJa IypIypHBIX 3€peH K 00-
LIeMY YMCITy 3epeH Ha royaTkax ruopuna Pamyra. B centsaope 2019 roga codbpanu
BCE TMOYATKU Ha KaxIOW NeJsTHKE JUHUU-PEUUIUEHTa, MOACUYUTHIBAIA obllee
YHCJIO MTOYATKOB Ha NEJISTHKE M 0011iee YMCJIO 3epeH ¢ ImovyaTkoB. CpeaHee Yucio
3€peH Ha MOYaTOK BBICUMTHIBAIM MOCPEACTBOM JEJICHUS OOLIEro YKucia 3epeH Ha
JeJITHKE Ha YMCJIO MTOYaTKOB.

OO11ee yuciao cOOpaHHBIX U TTpOaHAIM3UPOBaHHBLIX 3epeH B 2018 romy
coctaBwio 17409 wir., B 2019 rony — 201284 .

CraTucTuyeckyro o0paboTKy IpoBoauau B nporpamme Microsoft Excel
2010 ¢ ucnonp30BaHUEM TaKeTa CTaTUCTUKU. Beiuncisiiu cpenHue apupmeTnye-
ckue 3HaueHust (AM) u cpenHue KBaapatudeckue oTkioHeHus (£SD). Jlocto-
BEPHOCTh Pa3IMuMii OrNpeAessiivu ¢ moMolibio -Kputepust CterogenTa (p < 0,05).
B skcniepumenTe 2018 roga xaxkmast cpegHeapudMeTnieckasl BeJIMYrHa ObLIa I10-
JIydeHa Ha OcHOBaHUM 5-12 mosropHocTeii. B 2019 romy mis Kaxkmaoro pacCTOSTHUS
HCTOIb30BaJIM 10 5 TOBTOPHOCTEH (AEJISTHOK), B KaXIOW M3 KOTOPBIX aHAJIU3U-
poBajioch oT 3 1o 17 MoYyaTKoB.

Pesyasbmamer. Cxema pacIioioKeHUST 9KCIIEPUMEHTAIbHBIX TTOCEBOB KY-
Kypy3bl Ha onbiTHOM nojie PocHUUCK «Poccopro» B 06a roma mccienoBaHUiA
MnpeacTraBjieHa Ha pucyHke 1.

B 2018 romy moHopamu mbuibliel Obutn THOpuA [Mypryphusnii (I'T1) u au-
Hus 3aponbiiieBblii Mapkep CapatoBckuii — IlyprypHsblii (3MC-IT). I'TT — BbI-
cokopocabiit (2,0-2,5 M), UMeeT AOMMHAHTHYIO ITypIIypHYIO (aHTOLMAHOBYIO)
OKpAacKy cTe0JIs1, IUCThEB, 3epeH. [ eHeTnYeCcK MapKUpOBaHHAs JIMHUST KyKypY3bl
3MC-IT (30) obnamaeT IypIIypHOI OKpacKOil BereTaTMBHBIX YacTeil pacTeHUs,
METEJIOK, 3apojblilia, HIocnepMa, 0ojiee HU3Kopocaasa (1,5 M) mo cpaBHEHUIO ¢
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I'TI, cpenHe-no3nHecnenas. IlypnypHylo OKpacKy ajJleipOHOBOTO CJIOSI 3HIO-
criepMa U 3apojpliia obecrieunBaet reH R-g. [1pu ckpemmBanuu 3MC-IT ¢ ken-
TO3CPHBIMU JIMHUSIMU-PELMITUEHTAMU TUOPUAHBIE 36pHOBKU MMEIM OKpAIlleH-
HBII TIypIypHBIM TATHOM 3HAocriepM. B skcmepumenre 2019 roma moHOpoM
MBLIBLIBI cIykuiaa nHOpemaHas auHus [lyprypraas Capatosckas (I1C), cozmaHHas
Ha OCHOBe amepukaHcKoil uHuu [lyprypHsiii Tectep (31) U ckopocnenoit au-
Huu caparoBckoil cenekuuu I'TIJI-1. CpenHecrnienas Beicokopocnast (1,8 m) nu-
Hus I1C obGnamaer mypnypHOi (aHTOLIMAHOBOI) OKpPACKOW 3epHA, JUCTHLEB M
cTeb1s1, ompenensieMoil TOMUHAHTHbIMU reHamu Al, A2, B, Pl, Pr, R-g, C. B
YaCTHOCTH, TeH R-g KOHTPOJMpPYET MypIypPHYIO OKpacKy aneiipoHa 3epHa (32).

DKCNCPHMCHTATLHOC
nose 21 a1

. Caparos

¥

Puc. 1. MecTonoJioxeHnne 3KCnepMMEHTAIbHBIX NOCEBOB KYKYpy3bl (Zea mays L.), Ha KOTOpPBIX Be-
JIaCh OLIEHKA PUCKOB NepeonblieHusl MPH BbIPAIMBAHMM reHHO-MoauduuupoBannbix (I'M) pacrenmii
(https://yandex.ru/maps/194/saratov). Po3a BeTpoB B Tiepuon IIBETEHUs TIPUBENEHA COIJIACHO
http://weatherarchive.ru. OpueHTaiust KapThl (CTOPOHBI CBEeTa) yKa3aHa Ha po3e BETPOB.

A — pacmoiioxXeHrue dKcrepuMeHTaIbHBIX TToeid B 2018-2019 romax (1. 30HaJIbHBIIN) OTHO-
cutenbHoO T. CaparoBa u p. Bonrn.

b — oOwmwmit BuI sKcrepruMeHTaNIbHBIX TTojieit B 2018-2019 romax.

B — cxema mocamok KyKypy3bl Ha dKcIiepruMeHTaabHOM 1oJie 2018 roma: 3e1eHblil 1IBET —
ruopun [Mypmypasiii (I'TI, ToHOP MBUTBIEI), XENTHII LIBET — JMHUS 3apoablieBsiii mapkep Capa-
ToBCKUil — [lypriypHblif (IOHOp TBUIBIEI); KPACHBI 1IBET — TuOpua Pamyra (pelMIMeHT MbUIbIIbI,
10 m or I'lT Ha BocTOK), GMPIO30BHIt 11BeT — TOpuA Pamyra (peunnueHt mbutbiibl, 40 M ot [Tl Ha
3amnan), KOpuyHeBbIi 1BeT — Tubpun Pamyra (penunuent nbutbiisl, 1-4 M ot [T Ha ceBep), cephrit
uBer — tubpun Tectep 3 (perumnuent mbuiblbl, 20 M ot I'Tl 3anan), cunmit uBer — nuuaus [TUI-1,
pO30BHIil 1IBeT — JIMHUST KopruHeBbIiT Mapkep.

I' — cxema mocanok Ha 3kcriepuMeHTanbHOM oJie (2019 rom): duroneToBbIil IBET — JIMHUSA
Mypnypuas CapaTtoBckas (IoHOp MBUILLEL, 30 M2), cephlil BeT — OydepHas 30Ha ¢ MOCEBOM CY-
JaHCKoii TpaBel copta Amneropusi (330 M2), XenTwlii 1BeT — ru6pun Pamyra (peLUIUEHT MBUILLIEL).

B 2018 romy moxau B TEpUOA LBETEHUS KYKYpY3bl OTCYTCTBOBAIU, a
BJIAXKHOCTh BO3AYyXa BO BpeMsl BBIXOAA IMBUIBLELI U3 MbIJIBHUKOB BapbUpOBajia OT

70



75 % B yTpeHHMe yackl 10 36 % mHeMm. MakcuMaibHas CKOPOCTb BETpa B IIEPUOL
BeTeHUs Ob1a 5,7 M/c (31 utoins), cpenHsist ckopocTb Betpa — 3,1 m/c. Hanpas-
JleHHe BeTpa O0 1 aBrycra ObLIO MPEUMMYILIECTBEHHO CEeBEPO-BOCTOUHBIM, CO 2
aBrycta — IPEeUMYILIECTBEHHO CEBEPHBIM, CeBepo-3amamHbiM (cM. puc. 1, B).
Temneparypa B iepuo. LIBETeHUS KYKYPY3bl B YTpEHHHUE Yachl Kojiebaiach B IIpe-
nmenax 16-22 °C, B mHeBHBIE yackl — 22-29 °C.

B 2019 romy moxab B MCCAeOyeMbIi ITepuoa ObLT TOJIbKO 26 mionst. OT-
HOCUTE/bHAsd BIAXKHOCTb B IEPMOI LIBETEHUs] BO BpeMs BbIXONA MbLIbLIBI M3
IBUIbHUKOB KoJjiebanack ot 38 10 77 %. OCHOBHOE HallpaBJieHUE BeTpa — CeBEpPO-
3amagHoe, HO B Iiepuon ¢ 25 1o 27 1ot OHO OBUIO CEBEPO-BOCTOYHBIM (CM. pUC.
1, I). B yrpeHHue yackl TeMmeparypa KoJjiebanach B npenenax 14-21 °C, nHeBHas
Temrepatypa cocTasisuia 18-30 °C.

M3BecTHO, 4TO Ha pacIpOCTpaHEHUE IbLUIBLBI OKA3hIBAIOT BIUSHUE TEM-
IepaTypa, BJIaXXHOCTb BO3IyXa, KOJMYECTBO OCAIKOB, KHM3HECIIOCOOHOCTb, 00-
LM 00bEM IbUIbILI, IIOTOKM BeTpa, IMpowilb JaHamadTa, KoHGUIypaLys pe-
LIMIIMEHTHOTO IIOJISI, OAHOBPEMEHHOCTb ILIBETEHMUSI OTLIOBCKMX M MaTePHHCKUX
pactenuii (12, 33). [Ipu 3TOM HeT JaHHBIX O TOM, KaK BIMUSIOT Ha YacCTOTY Mepe-
OITBUICHUST BBICOTA JOHOPA ITBUIBIILI M YTOJI PACTIONIOXKEHUS JIUCThEB PeLIMITAEHTA.

ZK13HecrmocoOHOCTh MBLIbIIEI, WIA CIIOCOOHOCTD IBLILIIBI IIPOPAcTaTh Ye-
pe3 MeCTUYHBIC HUTU B 3apOIBIIICBBIA MEIIOK, — BaxXHOE YCIIOBHE IJISI Ilepe-
KPeCTHOro onbUieHUs. Ha cpoK >KM3HECITOCOOHOCTH IBLIbILI KYKYpY3hI (0T 1 10
24 4) BAUAIOT BAaXHOCTb U Temreparypa (34, 35). Kak npaBujo, nbuiblia BbIChI-
ITaeTCsI 13 MBUIBHUKOB B CYXMX XXapKUX YCJIOBUSIX, B OCHOBHOM C yTpa A0 ITOJIYTHS
(16, 36). LiBeTeHne MTUHWIA-TOHOPOB MBUTBIBI KYKYpYy3bl B ycioBusix CapaToB-
ckoit obnactu B 2018 roay npomozkagoch ¢ 25 utois 1o 5 aBrycrta. TemmepaTypa
BO3IyXa M BIaXHOCTh B 3TOT IEPHO ObUIM OJIATOIIPUSATHBIMU JUISI OIbLICHUS.

OT CcKOpOCTM BeTpa B 3HAYU-
TEJLHOM CTEIeHU 3aBUCHUT PACCTOSIHUE,
Ha KOTOpoe OyImeT pacHpOCTPaHSIThCS
IBLJIbIIA TIOCJIE BEIOpOCA U3 IBUIBHUKOB,
B nepuon skcnepumentoB 2018 roma
CKOpPOCTh BeTpa YTPOM M THEM COCTaB-
nsna 2,4-5,7 M/C UM TpU COXpaHEHUU
>KM3HECTIOCOOHOCTH TIBUIBIIBI B TEUYCHME
1 4 oHa MorIa ObI pacIpPOCTPaHATHCS Ha
14 xm. OnHako, TMOCKOJIbKY TbLIbLIA KY-
KYPY3bl TOCTaTOYHO KpymIHas (CpemHuit
nuaMeTp 90 MKM) Y OTHOCUTEJIBHO TSDKE-
nas (0,25 MKT), CKOpOCTb €€ OCeJaHMsI
BBICOKA W B PEATbHBIX YCIOBUSX ITOJIS
IBLTbIIA PA3HOCHUTCS OTHOCUTEIBHO He-
naneko (17, 39). ¥ 90-93 % Bceil MbLIbIBI
oT auHun-goHopa 3MC-IT ee pasmep
coctapysin 120-140 MKM M Majio OTJU-
Yajicsl OT Pa3MEPOB IBLIBIIBI APYTUX JIV-

Puc. 2. BHemnmii BUA MOYATKOB KYKYpy3bl (Zea
mays L.), NOJy4eHHBIX B pe3yJbTaTe CBOOOIHBIX
CKpelIMBaHUii MeXIY JOHOPAMH MbLIbIBI (TUOPUT
IMyprypusbiit I'Tl, muHAS 3apoAbILIEBEI MapKep
Caparosckuit — [lypnypueiit 3MC-I1) u ym-
Hueii-penunmuentom I'TLJI-1 (omeiTHOE mone Poc-

HUHMCK <«Poccopro», n. 3onanbnbiil, Capa-
ToBCKUil p-H, CapatoBckast 06j., 2018 rom).
IMypriypHOe TSITHO Ha XEJIThIX 3epHAaX — pe-
3yabTaT onbUieHUs JuHueir 3MC-II, moaHo-
CThIO OKpallleHHOEe MypIypHOe 3epHO — pe-
3yabTat ombuieHus [T1.

HUA OUIUIOMAHON KYyKypy3bl CapaToB-
ckoit cenexkuuu (37), To €CTh 3TOT MpU-
3HaK, BEPOSITHO, HE BJIMSIJI Ha pacmpo-
CTPAaHEHUE TMbUIbIIbI.

B xxapkux u cyxux ycinoBusix Ca-
paroBckoit obsactu B 2018 romy yacrora

MePEONbIICHUS MbIIbLOM JTUHUI-T0HOpOB cocrtasisia oT 0,1 mo 13,2 % mna
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Pa3HBIX PEUMITMEHTHBLIX JUHUK (Taba. 1). MakcUMaabHYIO YacTOTy Iepeornblie-
Hus Habmogam misd auHuit KM u T'TUI-1, Haxomsimxcsa B HENOCPeACTBEHHOM
Gamr3ocT OT JOHOPOB MbLIBLLL 13,2 % miga KM npu ONbIJIEHUM MBUIBLION TH-
opuna Ilypnypuseiii u 10,5 % nnsa I'TIJI-1 npu onbuieHuM nbuibLoir 3MC-II.
BHenrHuit Bun moyatkoB KyKypy3bl, MOJTYYEHHBIX B pPe3ybTaTe IepeoIbUIeHNS,
MpeCcTaBlIeH Ha pPUCYHKeE 2.

Yacrora ckpeluBaHuii y rubpuga Panyra Ha paccrosinuu 10 M Obuta B
3 paza menbie (0,3 %) (p < 0,05), yeM Ha paccTossHUM 1-4 M IpM ONbUICHUU
neutboit I'Tl (0,9 %) (p < 0,05), Torma Kak Ipu ombUleHMH IbuibLioi 3MC-I1
Ha TOM Xe paccTosHUM nmokasaresib coctaBua 0,05 % (p < 0,05) u 661 B 4 pasa
MeHblIe, yeM Ha paccrossHuu 1-4 m (0,2 %) (p < 0,05). Ha paccrosthum 40 M ot
I'T] yacTora ckpemmBanuii cHusmiach B 11 pa3 u cocrasuia 0,08 % (p < 0,05),
a pacTeHUil, onblIeHHBIX NMbLIbLON TuHun 3MC-I1, Mbl He oOHapyxunu. UHTte-
pecHo, uyto y rubpuaa Pagyra gaxke Ha OJIM3KOM pAacCTOSIHUM COAEpKaHUE ITyp-
IypHBIX 3€peH B Macce XEJThIX B MOTOMCTBE MPAKTUYECKM HE IPEBHILIAJIO MPU-
HATBIM B cTpaHax EBpomneiickoro Coro3a u Poccum mopor 0,9 % mpucyrcTBust
I'M-nipoaykToB B nuiie (ypoxae).

B pabote, mpoBeaeHHoIt B ycoBusx KpacHomapckoro kpast (22), ocraicst
HEBBISICHEHHBIM BOIIPOC, Ha KAaKOM PACCTOSIHMM MOXHO BbipaiiuBaTh ['M- u
He M-KyKypy3y, 4ToObl HE MpeBbILIATh JonycTuMoe B Poccuu cogepxanue I'M-
MpOAYKTa B 0OIlleM ypoxkae 3epHa. Eciv yyecTb, yTo B OOILEM ypoxae 3epHa
MoxeT coaepxaTbcs 0,9 % I'M-nponykra, To paccrostHue B 200 M, yKazaHHOE
aBTOPOM ISl MPEAOTBPALLEHUs] MMEePEONbIIeHUSI KyKYpYy3bl, 3HAYUTEIbHO COKpa-
TUJIOCH OBl.

1. YacroTa BCTpeYaeMOCTH IyPIYPHBIX 3€PEH B MOTOMCTBE JKEJITO3EPHBIX PEIUIUEHT-
HBIX JIMHUI KyKypy3bl (Zea mays L.) npu cBoooaHom ombuiennu (AM=SD, onbiT-
Hoe 1oie PocHUUMCK «Poccopro», 1. 3oHanbHblii, CapaToBckuii p-H, Capa-
ToBcKast 001., 2018 rox)

PELIITNCHT [BUIBLbL | A | b | B | r | Ji | | E
KM 1-4 M, BocTok 24.07-06.08  332+93,0 44,3+£20,90 3,31£2,90 13,2/1,0
I'TI-1 1-4 M, BocTok  16.07-26.07  175+92,0 6,015,60 18,4+15,00 3,4/10,5
Panyra 1-4 M, cesep  23.07-01.08  5394206,0 5,0£3,20 1,3£1,50 0,9/0,2
Panyra 10 M, BocTok 23.07-01.08  378+185,0 0,710,60 0,2+0,20 0,3/0,1
Panyra 40 M, zaman ~ 23.07-01.08  506%213,0 0,4+0,40 0,0 0,1/0,0
Tecrep 3 20 M, zamag ~ 24.07-01.08  590%70,0 1,0£0,80 0,0 0,2/0,0

[IpuMeyaHUe A— pacCTOSIHUE M HAMpPaBICHUE OT JOHOPOB MbUIbLIBI; b — CPOK LBETEHMS JTUHUI-PELIUTIU-
eHTOB; B — cpennee uncio Bcex 3epeH Ha 1 mouarok, wt.; [ — yucio myprypHeix 3epeH ot I'Tl Ha 1 mouarok,
wrT.; I — uncno nyprypHbix 3epeH or 3MC-I1 Ha 1 mouarok, mt.; E — mons myprypHBIX 3epeH MO JOHOpaM
I'T/3MC-I1, %. 'l — ru6pun [ypnypHsiii (noHop), 3MC-I1 — nuHus 3apoxbilieBblii Mapkep CapaToBCKUit
[MypmypHbrii (moHop). [Mepuon userenust ['T1 — ¢ 25 uionst mo 5 asrycra, 3MC-IT — ¢ 21 utonst o 7 aBrycra.
PacrionoxeHne OMbITHBIX JEISTHOK MPEICTABICHO Ha PUCYHKE 1.

B Hamwmx onwitax B yciaoBusix HukHero IToBoJLKbsI moIlycTUMasi HOJSI
ckpemuBanuii (0,9 %) Habmomanach 11 BBICOKOPOCIOIo peuunueHTa Pagyra
JIaxe Ha paccTostHUU 1-4 M ot moHopa (tabn. 1). B uccnemoBaHuu, IpoBeAcH-
HoM B 2000-2003 romax B 15 rpadctBax AHIIMM, TaKXKe ObUIO MOKA3aHO OBICT-
poe CHIKEeHHE TEMIIOB IIEPEKPECTHOTO ONbLICHMS Ha IepBbiX 20 M OT JOHOp-
Ho#t KyabTyphl (38, 39). B akcriepuMeHTax ¢ KyKypy30il B yCIOBUSIX MeKCUKH
caMble BBICOKME 3HAYEHUs CKpPelMBaHUs HaOIIOZaINCh BOJIM3M MCTOYHMKA
neUIblbl (12,9 % Ha paccrosiHuM 1 M). CTeneHb CKpeLIMBAaHUS PE3KO CHUXKA-
jack no 4,6; 2,7; 1,4; 1,0; 0,9 u 0,5 % no Mepe yBeJIMYEHUSI PACCTOSIHUSI OT
MCTOYHMKA TBLIbLBI COOTBETCTBEHHO 10 2, 4, 8, 12, 16, 20 u 25 m. Ha paccro-
ssHUM cBblle 20 M yacToTa CKpellMBaHUS BO BceX Toukax cocrapimstia 0,9 %
(p <0,05) n Hixe (19).

B ycnoBusx 3acyuuiuBoro jera 2018 roma st tubpuna Tecrep 3 Ha pac-
crosgaum 20 M Ha 3aman oT moHopa I'TI npoueHT ckpenmBanuii coctasist 0,2 %
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(p < 0,05), uTo OBUIO 3HAUUTETHLHO HUKE MOPOrOBOro 3HaueHUs (cMm. Tabm. 1).
HMHTepecHO OTMETUTD, YTO MPMMEPHO TaKas Xe JacToTa cKpewnuBaHuii (0,3 %)
(p < 0,05) ormeuanacy Ha paccrogHuu 10 m ot I'Tl y rubpunma Panyra, HO B
HaIpaBJICeHUM Ha BOCTOK, OTKyJa MPEUMYIIECTBEHHO AYJIM BeTpa BO BpeMs 1iBe-
TeHus (cM. Tabm. 1).

O peKTUBHOCTL CKpEIIMBAHUSI 3aBUCUT OT €IWHOBPEMEHHOIO BBIXOJA
MBLIBLIBI U3 MBIILHUKOB JOHOPA U TMOSBJICHUS MECTUYHBIX HUTEH y pelUIrueHTa
(16, 40). I1o gaHHBIM JUTEPATYPHI, ACUHXPOHHOCTD LIBETEHUsI TIPUBOAMIIA K CHU-
>KEHUIO YaCTOTHI ONbUICHUS Y PeLIMIIMEHTA MpU pasHuLe 4-5 ¢yt Ha 25 %, 6 cyT —
Ha 50 % (34, 41). MBI ToxXe HaOJIOOAIM YMEHbIIEHUE IOJIU MePEeONblUICHUI B
4 paza y muuauu I'TIJI-1 (pasuuna B Hauase useteHus 9 cyt ¢ I'Tl) o cpaBHEHMIO
¢ muHueit KM ¢ 6onee 61u3kum (pa3Huna 1 cyt) nepuomom upereHust. [1pu atom
yacToTa rnepeonbuieHus y peunnueHTHol auHuu ['TIJI-1 (panHeuBeTylas) u 10-
Hopa 3MC-II (cpegHeuBeTylas) yseauuuBaiachk B 10 pa3 mo cpaBHeHuto ¢ KM
(peuunuent) u 3MC-I1 (monop) (cMm. Tadi. 1).

BricoTa pacTeHuil JOHOPOB MbUIbLLI COCTABISIA B CpeAHEM IIJIs TMOpUaa
I[MypnypHoro 2,0-2,5 m, nias nuauu I[1C — 1,8 m, nnoa 3MC-IT — 1,5 m. B 2018
ToJy YHWCJO IypIypHBIX 3epeH Tocie ombuieHus [Tl y pelunueHTHBIX JUHUN
ObLIO MaKCUMAaJbHBIM 151 (hOPM, HAXOASALIMXCSI B HEIOCPEICTBEHHOM OJIM30CTH,
U yMEHbIIAJIOCh Mo Mepe ymnaieHus. Jng moHopa mbuiblibl 3MC-IT mpoueHT
CKpelIUBaHUH C PELIMITMEHTHBIMU JUHUSIMU CUJIBHO IManaj B HamnpaBJIeHUSIX Ce-
Bepa U ceBepa-BOCTOKA, a Y pelIMITMeHTHBIX JuHUi Pamyra u Tecrep 3, Haxoms-
LIMXCS Ha 3amaje U oro-3amnage (cM. puc. 1, B), BooOle He Habm0man0Ch Iepe-
onbuieHu oT auHur 3MC-I1. Bo3aMOXHO, 3TO CBSI3aHO C TEM, UTO BBICOKOPOC-
Jbiid joHop I'T1 mpernsTcTBOBaN PacrpOCTPAHEHUIO MbUIbLBI HU3KOPOCIOro I0-
Hopa JuHun 3MC-I1 B 3THUX HampaBieHUsIX. MOXHO OTMeTUTh, uro y 3MC-I1
YK€ Ha paccTossHUM 1-4 M yacToTa CKpelIMBAaHUI C BHICOKOPOC/BIM PELIUITUEH-
toM Pamyra 6buta menee 0,9 % (p < 0,05), a ¢ Hu3KopocJoii tuHueit KM HeHa-
MHOTO TIpeBbIlIaia 3T0 3HaUYeHue (cM. Tabia. 1).

OnyvH 13 BO3MOXHBIX (PaKTOPOB, OrpaHUYMBAIOIINUX MOTOK MBLUIbLIBI KYy-
Kypy3bl, — OydepHast 30Ha MeXAy TOHOPOM U PELIMITMEHTOM B BUIE He3acesH-
HOTO WV 3acesTHHOro IPYruM pacTeHueM ydactka. B 2019 rogy MbI mpoBenu
9KCIEPUMEHT I10 CcOo3IaHuI0 Oy(hepHOil 30HbI C MOCEBOM CYIaHCKOW TpaBbl AJl-
JIETOpMSI, MEHEee POCIIoii, yeM JoHop. MakcnmanbHasg gous (1,7-2,1 %) (p < 0,05)
MypIypHBIX 3epeH y peuunueHTa (rudpuna Pagyra), onbuieHHoro goHopom I1C,
HabMoganachk B HalpaBleHUsIX Ha 3aman (61oku 7A-12A) u Boctok (6noku 7E-
12E) npu mmpuHe 6ydepHOoii 30HBI 3 M OT IOHOpa NbLIbLEI (cM. puc. 1, I', Tabm.
2). Jlnsa oro-3anagHoro HampabJeHUsI TIpU LIUpUHE O0ydepHoii 30HbI 15 M Tpo-
ueHTt ckperuBanuii (0,9 %) (p < 0,05) He TpeBHILLIAT JOITYCTUMBI TTOpOT (OJIOKK
13A-13E, cm. puc. 1, T).

MakcumanbHas 4acToTa CKpelIMBaHUI COOTBETCTBOBAaja IMpPEUMYILE-
CTBEeHHOMY HampajieHu1o BeTpa (cm. puc. 1, I). [Ipu mmpune 0ydepHoit 30HBI
3 M MBI Ha0JIIO#AIM ITOCTOBEPHOE IIpeBHILIEHUE AomycThuMoro mopora 0,9 %
(p < 0,05) nns ¢puoneToBO OKpallleHHBIX 3€pPHOBOK B ypokae, COOpaHHOM Ha
gensukax 7A-10A u 7E-10E, kotopsle orcTosuin Ha 0-3 M OT OygepHOi 30HbI
(cM. Tab6u. 2). Ha Gonee maabHUX OT JOHOpA PacCTOSHUAX (6-16 M) HOJIS cKpe-
muBanuii 6euta B npeaenax 0,3-0,7 % (p < 0,05) B o6oux HanpasneHusx. [pu
mupuHe OydepHoil 30HBI 15 M Ha paccrossHuM 15-20 M B 10TO-3aIllagHOM
HampaBJIeHUM OT JOHOpa B IoyaTtkax y rubpuaa Pamyra mpucyrcrBoBano 0,9 %
(p < 0,05) mypnypHBIX 3epeH, YTO Jaxe C y4eTOM COBMAAAIOLIEro HaIpaBIeHMUS
BEeTpa He IPEBbIIIAIO TOMYCTUMOTO nopora (cMm. 1abdi. 2).
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2. YacToTa BCTPEYAEMOCTH MYpPIYPHbIX 3€PeH B MOTOMCTBE KEJITO3€PHOT0 rudpuia
KYKYpY3bl (Zea mays L.) Pagyra nmpu cBo0oaHOM ombLieHnd AoHOpoM junaun Ilyp-
mypHas Caparosckasi (AM*SD, onbitHoe nosie PocHUUCK «Poccopro», 1. 30-
HanbHbBIM, CapatoBckuii p-H, CapatoBckas o0i., 2019 ron)

No psna, | HampasneHnue u paccrosi- |Yucno moyar- |CpemHee YMCIIo XKeNThIX U mmyp-| Jonst myprmyp-

JICJISIHKU | HUE OT AOHOPA MbUIbLBI, M | KOB, 1UT. IyPHBIX 3¢peH Ha ITOYaToK, LIT. HBIX 3epeH, %
IA-1E 30-35 M, ceBepo-BOCTOK 14 288,0+82,31/0,00 0,0
2A-2E 25-30 M, ceBepo-BOCTOK 17 159,0+37,04/0,5+1,36 0,3
3A-3E 20-25 M, ceBepO-BOCTOK 42 226,0+85,60/0,2+0,42 0,1
4A-4E 15-20 M, ceBepo-BOCTOK 49 234,0+84,35/0,1+0,11 0,1
3A, 12A 10-16 m, 3aman 26 419,0£29,63/1,2+0,62 0,3
6A, 11A 6-12 M, 3aman 16 368,0+70,00/1,510,12 0,4
7A-10A 3-6 M, 3aman 41 520,0+84,21/10,5%9,32 2,1
7E-10E 3-6 M, BOCTOK 37 303,0+40,53/4,8+4,85 1,7
6E, 11E 6-12 M, BOCTOK 28 303,0+7,02/0,9£1,13 0,3
5E, 12E 10-16 M, BocTOK 18 302,0+68,54/2,0+1,91 0,7
13A-13E 15-20 M, roro-3arman 59 406,0+53,73/3,4+0,81 0,9
14A-14E 20-25 wm, 1oro-3aras 63 360,0+79,54/1,1+0,52 0,3
15A-15E 25-30 M, 1oro-3aras 89 443,0£6,31/0,7+0,50 0,2

[Mpumeuanwue. [lepuon 1BeTeHuss TOHOpPa W pelUnueHTa MHUTHIBI 20-31 uionst. PacmonoxeHne OMBITHBIX
NEJISTHOK TIPEJICTaBJIeHO Ha pUCYHKe 1.

Cnenyer oTMeTUTh, uTo TMOpU Pamyra B akcriepumenTax 2018-2019 ronos
JIEMOHCTPUPOBAJl OTHOCUTEIHLHO HU3KYIO YaCcTOTy CKpelluBaHMil (cM. Tabi. 1, 2).
PenumnieHTHas1 KyKypy3a, 0COOEHHO BBICOKOpOCasi, cama IIo ce0e CIIyKUT Oapbe-
pOM I pacIpoCTpaHEeHMs] JOHOPHON MbLIbIEI. BO3MOXHO, M3-3a 3TOro Mpu
criolHoi rocanke B 2018 romy pacnpocTtpaHeHue nbLiblbl ['T1 Haxomuaoch B Tipe-
Jieax HOPMBI yke Ha pacctosHuM 10 M OT mOoHOpa, a Mpu HaauIuu OydepHOoit
30HBI, 3aCeSIHHOM HU3KOPOCbIM pacTeHreM, B 2019 romy mopor B 0,9 % 6bL1 3ape-
TUCTPUPOBAH Ha paccTosiHuM 15 M. B paboTax Apyrux aBTOpOB TaKXKe YKA3bIBACTCS,
yTO OyhepHbIE 30HBI C PACTEHUSIMU Pa3pbiBa, B OTJWYME OT 0AphEPOB C BBHICOKO-
POCIIBIMU PACTEHUSIMU, HE TIPUBOISIT K CHIDKEHUIO O€30IacHBIX pacCTOsTHUM (23).
VYuurbiBas moslydeHHbIE HAMUM TaHHBIE, B YCJIOBUSIX 10ro-Boctoka Poccuu pist vc-
KJIIOUEHHUSI PUCKOB TIEPEOIbUICHUST KYKYPY3bl MOXKHO PEKOMEHI0BAaTh MUHUMAIbHO
U30JIMPYIOLIEE paccTossHUE OT 15 M npu Hanuuuu OydepHbIX (He3acesTHHbBIX) 30H.

TakuMm ob6pa3oM, B YCIOBUSIX I0ro-BocToKa Poccum it MCKITIOUEHUS T1e-
peornblieHus KyKypy3bl Bbile 0,9 % MoxXeT ObITh peKOMEHIOBAHO M30JIMPYIOLIEE
pacctosHue 15 M u 6onee. B 1Byx HezaBUCUMBIX aKcriepuMenTax (2018 u 2019 ro-
IIbI) Mbl YCTAaHOBUJIM, YTO Ha PACCTOSIHMU COOTBeTCTBEHHO 10 u 15 M OoT moHopa
MTBUTBIBI YACTOTA CKPEIIMBAHUI OCTaBasIach B TIpeletax JOIMyCTUMOI HOpMbI He3a-
BUCHMO OT JIMHUU PEIUIIMEeHTa, CPOKOB LIBETEHUS] M HampaBieHMs Berpa. Ilpu
3TOM CHMHXPOHHOCTH LIBETEHHS TOHOPOB U PELIUIIMEHTOB TTBUIBIIBI OKA3bIBajia 3Ha-
YUTEJIbHOE BIMSHYE Ha YacTOTY cKpellvBaHuii. B yactHocTH, B ycinoBusix 2018 ro-
na 'y peuunuentHoi auaun ['TIJI-1 (pa3Hulia B Havaje UBeTeHUs 9 CyT ¢ JOHOPOM
rudpun [TyprypHbIit) yacToTa mepeoIbUIeHUi ObUla B 4 pa3a MEHbIIIE TT0 CpaBHe-
HUIo ¢ JuHuel KopruuHeBblii Mapkep ¢ 0osee OJIM3KUM K JOHOPY MEPUOIOM lIBE-
TE€HUs. YCTaHOBJIEHO, UYTO 00Jiee BHICOKOPOCJIbIM JOHOP MbLIbLLI TMOpun [Typmyp-
HBIN UMEET MPEUMYILECTBO MPU PACIIPOCTPAHEHUM MbLIBILI IO CPABHEHUIO C HU3-
KOpPOCJIBIM JIOHOpOM 3apoblieBblii Mapkep CaparoBckuii — [lypriypHbIii.

Aemoper npuznamenvhvr F0.B. Cmoavkurotl 3a npedocmaeénenHvle cemena eubpuoa
Ilypnyproeo u aunuu Capamoeckas Ilypnypnas, a makxce U.b. Heanoeoii u A.B. Yavsanosy
3a nomowsb 8 o6pabomke ypoxcas 2019 eooa.

I@QIBYH Hucmumym 6uoxumuu u (Gu3uoa02uu pacmenull Ilocmynuna é pedakuuio
u mupoopeanusmos PAH, 3 uroasn 2020 eoda
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Abstract

The new Russian Federal law (No. 358 of 03.07.2016) prohibits the commercial use of GM
plants in agriculture, but allows, since 2018, for the first time in Russia their cultivation and testing
for research purposes. Consequently, there is a need to assess and develop criteria for safe co-cultivation
of non-GM and GM varieties, which are currently absent in Russia. In this paper, it was established
for the first time that the 10-15 m distance is sufficient to prevent cross-pollination between maize
lines with an acceptable presence of 0.9 % of the donor’s genetic material, regardless of the recipient
line, donor and recipient time flowering, and the wind direction in Saratov condition (South-West
region of European part of Russia). The work aimed to assess the influence of the distance between
pollen donor and recipient, wind direction, donor and recipient time flowering, and a buffer zone
presence between them on the crossing frequency in mixed maize crops. The maize lines Korichnevyi
marker (KM), GPL-1, Zarodyshevyi marker Saratovskii Purpurnyi (ZMS-P), Purpurnaya Saratovskaya
(PS), as well as hybrids Purpurnyi (GP), Raduga and Tester 3 were grown (the experimental field of
the Rossorgo, Saratov, South-West region of European Russia, 2018-2019). We planted the GP and
ZMS-P lines as pollen donors in 2018 on a 3x80 m? area with planting density of 7-10 plants per
1 m2. Between the pollen donor area, maize KM and GPL-1 lines were planted, and around them
there were a 1290 m2 area of yellow-colored grain recipients (Raduga and Tester 3 hybrids). In Sep-
tember, 5-12 ears from each pollen recipient were harvested. The cross-pollination frequency was
calculated as the ratio of purple grains (GP pollination result) or yellow grains with a purple spot
(ZMS-P pollination result) to the total grain number in recipient lines. In 2018 it was established that
the maximum percentage (from 0.1 to 13.2 %) derived from cross-pollination with two pollen donors
depends on different factors. At closer distances (1-4 m), the cross-pollination increased 4-fold for
the earlier flowering recipient. The percentage of crosses for recipient Raduga decreased 3 times
with a 10 m increase in the distance and 11 times at a 40 m distance from the donor plants. Experi-
ments in 2018 indicate that the 10 m distance from the pollen donor guarantees the percentage of
crosses not exceeding the 0.9 % GM threshold in food products accepted in the European Union and
Russia. In 2019, we used PS inbred line as a pollen donor. The PS was planted on a 3xX5 m plot with
Sudanese grass (Sorghum %X drummondii) Allegory cultivar as a buffer zone 3 m wide to the East and
West and 15 m long to the South-West and North-East. Yellow-grain hybrid Raduga was planted
around the buffer zone. The frequency of crosses was calculated as the ratio of the number of purple
grains to the total number of Raduga grains per ear. In 2018, the frequency of crosses was also estimated
depending on the synchronism of flowering between pollen donors and recipients. The GPL-1 recipient
with a 9-day difference from PG (pollen donor) in the beginning of flowering showed a 4 % lower
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pollination rate compared to a KM line with a flowering period closer to the PG pollen donor (1-day
difference). Tall plants of PG donor of pollen prevented spreading pollen from a short ZMS-P donor
to the Tester 3 and Raduga recipients in the direction of the wind rose. In 2019, no more than 0.9 %
of purple grains were observed for the recipient Raduga when using a buffer zone of 15 m and more
from the pollen donor in the wind rose direction. Based on the results of field experiments, the isolation
distance from 15 m or more can be recommended to exclude cross-pollination of maize within the
threshold of 0.9 % in the conditions of the South-East of the European part of Russia.
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