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IMPUBETCTBEHHOE CJIOBO
C.B. T'apkymm

Bpuo gupextopa ®I'EHY «BHUU puca»,
DOOKTOpa CeNbCKOX035HCTBEHHEIX HayK, Ipodeccopa

YBaxaemsbie Kojuieru, gpy3bs!

ITozgosbme nonpusemcmaeosams 8cex yuacmuukos MescdyHapodHol HHmepHem
KoHpepeHuuu "IJocmudiceHuss u nepcnekmusbl pa3gumus ceaeKuuu U mexHo.a102ull
8030e/1bl8AHUA PUCA 8 CMPAHAX C YMEPEeHHbIM KAUMAMOM».,

OuesudHo, umo 06 ycnexax unu HeyOayax uesosevyecmea 8 XXI geke 6y0ym cydumy,
npesicde 8cez20, N0 ycnexam uau Hey0adam 8 cesbCKOM xo3atlicmae.

Hb6o om omeemog Ha 80NPOC: CMO}HCeM AU Mbl NOKOPUMb B8Ce HaceseHue 3eMiu,
cbepedicem au pacmumesbHble U Opyeue 6uoi02uYecKue pecypcol, COXpaHum au buochepy
u Kkayecmaeo «cpedvl obumanus» 041 cebs u 6yOywux nokKoeHuill? - 3agucum He MoAbKO
6.1a20c0CMOsAHUE, HO U BbIXCUBAHUE Yes08eyecmsd.

IIpu edxceeodHOM npupocme HaceseHus 6osee 90 MaH. Yenosek 8 200, sBo3pacmaem
depuuum npodosoabcmaus u k 2050 200y yucaeHHocmy HaceseHus docmueHem 9 mapo.
Yyes08eK, coomeemcmeeHHo ygeaudumcs nompebHocms 8 npodogoibemeuu 00 50% u
cocmasum 9,5 - 10 MaH. MOHH edce200H020 npupocmad.

H ecau yuecms, umo yesoseuecmso exce200Ho npoudgodum 6osee 6 MaApd. MOHH
npodyKkmos NUMaxus u NoYmu no/08uUHy COCMABAAIOM 3epHo8ble Kyabmypbl, a 0koa0 70%
3epHa no/yuarm 3a cuem mpex Kyabmyp:

1) Kykypy3sa - 1020 mAH. MOHH.

2) Muenuua - 750 MAH. MOHH

3) Puc - 740 MAH. MOHH

Smu yugpst ewe pas caudemensbcmeyrom 0 8aHCHOCMU Ce200HAWHe20 pasaoeopda, 8
yacmHocmu peyb notidem o Kyabmype - puca Kak 0CHO8HO20 npodykma numaxus 2,5
MAPO. Yesnosek 8 A3uu u cCOmeH MUAAUOHO8 Al00el HA OCMAAbHbIX KOHMUHeHmMax.
BaazococmosiHue u 30oposve 75% HaceneHus 21 cmpaHbl, 20e npoxcusarm cebviwie
N0/108UHbL Ye108€4ecmed, N0AHOCMbI0 3a8UCUM OM HAAUYUSA pucd.

ITo3eo1bme om uMeHu Ko/i1ekmuea u om cebs AUYHO NOKHCeAamb 8CeM YYACMHUKAM
n1000meopHoli pabombul, HOBbIX HAYYHbIX UOEU U Men/020 4en08e4eck020 00W,eHUs.



WELCOME SPEECH OF
S.V. Garkusha

Director of FSBSI «<ARRRI»,
Dr. of agriculture, professor

Dear colleagues, friends!

Let me welcome all the participants of International Internet-conference Achievements
and prospects of rice breeding and cultivation in temperate countries.

It is clear that the successes and failures of mankind in the XXI century will be judged
primarily on their success or failure in agriculture.

From the answers to the questions whether we can feed the entire population of the
Earth?; save up vegetable and other biological resources?; save the biosphere and the
quality of "habitat" for ourselves and future generations? - depends not only the well-being,
but also the survival of humanity.

With an annual population growth over 90 million per year, food shortages increase
and by 2050 the population will reach 9 billion, respectively, demand for food will increase
up to 50% and will amount to 9.5 - 10 million tons of annual growth.

And when you consider that mankind annually produces more than 6 billion tons of
food and nearly half of them are grains and about 70% of the grain is obtained by the three
cultures:

1) Corn - 1020 million tons

2) Wheat - 750 million tons

3) Rice- 740 million tons

These figures once again demonstrate the importance of today conversation, in
particular we will focus on rice as on a staple food for 2.5 billion people in Asia and
hundreds of millions people on other continents. Well-being and health of 75% of
population of 21 countries, where more than half of mankind lives, depend entirely on the
availability of rice.

On behalf of the team and myself, I wish all the participants fruitful work, new
scientific ideas and warm human communication.
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IMOJINDJIEMEHTHOE ITUTAHUE KAK CIIOCOB PEAJIN3AIIAHA
MOTEHIIAAJIA YPOXKAMHOCTH PAMOHUPOBAHHBIX COPTOB PHCA

Benoycos U.E., ITapamienko B.H.

depepanbHOE TOCYyapCTBeHHOE OI0[?KETHOE HayYHOe yUpeXkaeHue
«BcepoccuiicKuyl Hay4HO-UCCIeI0BATEIbCKUM NHCTUTYT pUCa»,
Benozepnsni, 3, Kpacuomap, 350921, Poccust

E-mail: arrri_kub@mail.ru

B ycaosusix nosesoeo u npou3go0cmeeHHO20 0NbiMo8 u3ydeHa IppexmusHoCmb
HeKOpHeBblX NOOKOPMOK KOMN/AeKCHuIMU yO0O6peHUAMU NoAu3/ieMeHmMHO20 COCMasd.
YcmaHosaeHa svicokas appexmusHocmsb npedsiazaemoz0 mexHo102u4eck020 npuemd,
0CO06eHHO Ha B8blCOKOOGecneyeHHuX a30mMoM, XOPOWO PACKYCMUBWUXCSA NOCesdx.
OmmeueHo, umo npubaska ypodxcaliHocmu noayyeHa, npedxcde 8cez0, 3a cuem yaydueHus
yeao8ull co3pesaHus 60kosbix nobezos, KOMopble ABAAMCA MOUHLIM pe3epeom 0411
peaau3ayuu NOMeHYuaa 8030e1bl8aemblx COPMO8.

Kaioueevle cnoea: puc, MuHepasnvbHoe numaxue, o6ecneyeHHOCmMb a30MOoM,
HeKopHeeass NoOKOPMKA, YPOXHCALHOCMb, 3AeMeHMbl CMPYKMYpbl.

OpguuM M3 BaXXHeWHIIuX GaKTOPOB MONYYEeHUs CTaOUIbHO BEICOKMX YPOXKaeB
puca siBasieTcss obecrmedeHue MOTHOTO M COaTaHCUPOBAHHOTO MUHEPANTbHOTO
TMHUTaHUS pacTeHuid. PaiOHUPOBAHHEIE B TPOU3BOICTBE HHTEHCHUBHEIE COPTA pPHca
XapaKTEePU3YIOTCST BEICOKOM OT3HIBUMBOCTHIO HA YPOBEHb MUHEPAIBHOT'O ITUTAHMS,
OCTPO pearupys Ipu 3TOM Ha AedHULIUT TOTO WIIM MHOTO 3neMeHTa. Ocoboe
3HaYEeHHe UMEeIOT IIPH 3TOM a30T, ¢ocdop u Kanmui [1,2,3].

IIpoBemeHHEIe MOHUTOPUHTOBHIE MCCIENOBAHUS II0 M3YUYEHUIO U3MEHEHUS
IIJIONOPONMSI OCHOBHHIX ITOJATHUIIOB ITOYB 30HH PUCOCESHUS KpacHOmapCKoro Kpas
TTOKAa3aJid YCTONYMBYIO TEHOEHITUIO K CHUXKEHUIO YPOBHS UX 00€CIIeYEeHHOCTHU
mogBUXKHBIMU GopMamu pocdopa u Kanus [4]. ITo 00yCIOBIEHO TEM, UTO B
IIOCJIefHUE TOMEL TOIBKO a30THEIE YIOOPEHUS IPUMEHSIUCE B [03aX, OIM3KUX K
OTITUMAJILHEIM, B TO BpeMS KaK KOJTMYECTBO BHOCUMHIX (OCHOPHEIX U, 0COOEHHO,
KaJIMHHBIX YOOOPEeHUH OBII0 HEJOCTATOYHEIM.

YcTaHOBNIEHO, UTO CHUXKEHHUE 003 GOCHOPHLIX U (MNK) KaNTUUHHIX yI0OpPeHHH
HUXKe ONTUMAaJIbHBIX, UITH UX UCKITIOUeHHEe U3 CUCTEMHbl YOOOPeHus: MPUBOTUT K
CHUXEHMIO YPOXKANHOCTH ¥ UMMYHHOTO CTaTyca pacTeHui puca [5]. [Ipu aToMm
YyMEeHbIIeHHE 03 BHOCHUMHIX B OCHOBHOU mpueM ymoOpeHUN MOXKHO
KOMITEHCHPOBATh 3a CYET HEKOPHEBOM MOJKOPMKY KOMITJIEKCHBIMYU YIOOPEHUSIMHU.
B Toxke BpeMs coyeTaHUE BHECEHUS YIOOPEHUN B OCHOBHOU IIPHEM C KOPHEBEIMU
U HEKOPHEBHIMM IOAKOPMKAMM KOMIIJIEKCHEIMH YOOOPEHUSMHU IO3BOJISIET
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ONTUMU3UPOBATh 3aTpPaThl Ha UX IpUMeHeHUe, NMOBHICUTh 3P(HEKTUBHOCTD
BHOCUMEHIX YHOOpEHHii, B MEPBYI0 OYepenb - a30THHIX, 3a CUeT o0ecrnedeHus
c6aaHCHPOBAHHOCTY MHWHEPAJIbHOTO MUTAHUS pacTeHui. Takum oOpasowm,
MOXeT OBTh KOMIEHCHPOBAH HEJOCTATOK TeX MU HHBEIX 3I€MEHTOB
MUHepaJbHOro nuTanus [6]. B pe3ynbraTe NOSIBISETCS BO3MOXKHOCTD IIOBEICUTh
ypoxkail pallOHUPOBAHHLIX COPTOB PUCA U CHU3UTL 3aTPaTHl Ha €T0 NOoIy4YeHue.

Marepuanbl H MeTOAbI. MccienoBanus NPOBOSUIMN B YCIIOBUSIX II0JIEBOTO U
IIPOU3BOMICTBEHHOI'0 OMKITOB. [I0YBa JIyTOBO-4epHO3eMHAs ClIab0COTIOHIIeBATAS
TSAKeN0oCyTIuHuCTass. E€ XxapaKTepucTuKa: TyMyc - 3,24 %; obmue: a3oT - 0,24 %,
docdop - 0,13 %, kamuit - 1,25 %; a3oT nerkoruaponudyemet - 3,8%; docdop
TIOABUXKHEIN - 4,6; Kanuii nogBuxkHeM - 23,6 Mr/100 r, pH - 7,4.

Copra puca - OuamarTt, Buktopus. HopMma BriceBa - 7 MJIH. BCXOXUX
3epeH/ra.

Vicnone3yeMble yooOpeHus: MUHePaibHbe - Kapbamup (46 % 1.B.), OBOMHOM
cynepdocdat (46 % pm.B.), xmopucTeit Kanuit (57 % [.B.); KOMIJIEKCHEE -
Arnante, Kenuk Kanuii-Kpemunit (Kenuk-K-Si), Hyrpu-®aiit. MunepanbHble
ymoOpeHus BHocumu: GochopHOEe M KaluHHOE - [0 IMOCEBa IONHOH J030H,
a30THOe - po6Ho: N46 B ocHOBHOM mpueM (o nocesa) u N69 B MOOKOPMKY B
(asy kymenus (5-6 nmucteeB). KoMmmnekcHble yooOpeHuss BHOCUIM B HEKOPHEBYIO
IIOOKOPMKY B a3y KyuieHus (6-7 NTUCTbEB): B II0JIEBOM OILITE - Mal00OHEMHEIM
PaHIEeBEIM OIPLICKUBATENIEM, B IPOU3BOLCTBEHHOM - aBHalluel, COBMECTHO C
dyrrununamu.

TexHONOTUS BO3OENBIBAHUSA B OIBITAX - COTJAcHO peKoMeHpanusM BHUN
puca [4]. PexxuM opoIIeHNs - YKOPOYEHHOE 3aTOIJIeHHE.

YyeThl, HaGIIOMEeHNS, aHAIN3E TPOBOJUIHN 110 OOIIEIPUHSITHIM METOOUKAM
[7,8].

[Inss 6MOMEeTPUYECKOr0 aHallu3a OTOMpanIu MOOENbHBIE CHOIBI C KaXkOgoTo
BapuaHTa ONEITOB. Ompefensnu: BEHICOTY pacCTeHHUU, OIUHY METENKH,
IIPOAYKTHUBHYIO KYCTUCTOCTh, MACCy 3€pHA C IJIaBHOM U GOKOBEIX METEJIOK, MacCy
1000 3epeH, KOTUYECTBO 3ePEH C TJIaBHOM ¥ 6OKOBON METEeNOK, PacCYUTHBAU
IIyCTO3€PHOCTb.

YpoxXalHOCTL puca B IOJIEBOM OIELITe YYUTHBAIK IOHENSIHOYHO.
[Tony4yeHHbIE HaHHBIE IPUBOAMIM K CTAHOAPTHHIM ITOKA3aTeJISIM I10 BIaXKHOCTU
(14 %) u yucrore (100 %) c mocnepywoile MaTeMaTAueCKoU 06paboTKOi
METOMOM [KUCIIEPCUOHHOT0 aHaIu3a.

Pe3ynbTaThel U 00CcyxKaeHue. lcmonb3yemas B HacTosdllee BpeMs B
IIPOU3BOMICTBE TEXHOJIOTUS BO3[EJBIBAHUS PHCa IPefycMaTpuBaeT pa3bpOoCHOMN
II0CeB pUCa U YKOPOUYEHHEIN PeXKUM OPOIIeHUS, YTO, KaK IIPABUJIO, IPUBOAUT K
IIOJTyYEHHUIO ITOCEBOB € TycToTod cTosiHusA 350-400 u Gonee pacteHuit/Mm2. B atux
YCIIOBUSX 0COOEHHO BaXXKHO 00ECMEYUTHh MX AOCTATOYHBIM KOJIHYECTBOM
OOCTYIIHBIX 37IEMEHTOB MHHEPAJIbHOTO IUTAHUS.

V3BeCcTHO, 94TO OOHUM U3 (PAKTOPOB IOJTyYeHUS BLHICOKUX YPOXKaeB puca
ABJISeTCS MOJIHOe U c0anaHCHPOBaHHOe MUHepalbHOE IMUTaHue pacTeHui. Ero

3HAa4YeHHUe BO3PAaCTaeT B CBA3M C BHEOAPEHHUEM B IIPOU3BOACTBO MHTEHCUBHEIX,
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BBHICOKOOT3BLIBUMBEIX Ha yIOOPEHUS, COPTOB PHCA, KOTOPhIE OCTPO pPearupyroT Ha
nedunuT 371eMEHTOB MUHEPAIbHOT0 TUTaHusg. OCOOEHHO 3TO IPOSIBIIIETCS IPHU
BHECEHUU BBICOKHX [03 a30THHIX ymobpenuit (Tabm.1).

Tabnuua 1. Bausinve codeTaHHM ONHOKOMIIOHEHTHHIX yHOoOpeHHN Ha
POXKANHOCTh pHca, copT [duamaHT

. IMTpubGaBka

BapuaHT YpoxaiHOCTS, T/Ta
T/Ta %

Niy 8,89 } }
Ni40Ps, 9,61 0,72 8,10
N40Ps5 9,19 0,30 3,37
N40P50Ks0 9,77 0,88 9,90
N140P25K40 9:29 0,40 4,50
HCPy 0,215

Kak cnepgyerT u3 IpencTaBlIeHHHIX OaHHEIX, pellalomuM (GaKToOpoM,
ONIpefeNoIIAM BEIMYUHY MOYYEHHOTO ypoXas, ObUta cOanaHCHPOBAHHOCTH
MHUHEPAJIbHOTO NMUTAHUSA PacTeHui. WCKIYeHNe KaJIUHHOTO yOOOpeHUs u
yMeHbIIIeHHe 003kl BHOCHMOI'O B OCHOBHOU mpueM (HocHopHOTO IPUBOJUT K
CHUXKEHUIO ypoXKalHocTu puca. HauMmeHbIIas ypoxaHOCTE B oneiTe (8,89 T/ra)
Onina monydeHa npu BHeceHuu N140. CoBMeCTHOe BHECEHHE a30THOTO U
dbochoproro ynobpenus obecneunso npubaBKy ypoxkaiiHocTu B pa3mepe 0,30 -
0,72 T/ra, a TpU BHECEHUU IOTHOTO MUHEpanbHOro ymobpenus - 0,40 - 0,88 1/ra.
CrnemyeT OTMETHUTb, YTO YPOKANUHOCTh HA BapHAHTaX, I'ie BHOCUIN TOHUXKEHHYIO
mo3y docdopa (P,s), 6rma Ha 0,42 - 0,48 T/ra HUXKE, YeM IPH Ho3e P, 310
yKa3bIBaeT Ha TO, YTO faXe IPU CPemHel 00eCeYeHHOCTH OYBLl TOJBUKHEIMA
docdaTamu, cokpalleHre HAIOJOBUHY [03bl BHOCUMOTO B OCHOBHOM IpueM
dbocdopa mpuBOgUT K HEI0OOPY ypoxKas.

HekopHeBble MOOKOPMKHM SBASIOTCS 3G(QEKTHUBHHM [OTONTHEHUEM K
KOPHEBOMY NMUTAHUIO PaCTeHUl, 0C00EHHO B YCIOBUAX, KOTIa B OCHOBHOM ITpueM
OTHeJbHEIE BUMH YIOOPEHUN He BHOCSATCS WM IPUMEHSIOTCS B HEONTUMAIbHEIX
mo3ax. I[luTaTenbHEE O3JIEMEHTH HAHOCHUMHIE HENOCPEACTBEHHO Ha
BETETHPYIOIINEe PACTeHHs, MPOYHO YAEPKHUBAWTCSA HA HUX U OBICTPO
IIOTJIOIIAIOTCS, CPa3y BKIIIOYASACh B MPOIECCH MeTabonu3Ma. ITO MO3BONISIET
obecneunTh Cc0OaTaHCHPOBAHHOCTh MHUHEPANBHOTO NHUTAHUS PACTEHUIH,
CBOEBPEMEHHO YCTPAHUTh AePUIUT TOTO UJIA UHOTO 3JIeMeHTa IUTaHus, u3beras,
B TO e BpeMsi, U30RITOUHOTO TPUMeHEeHUs yooOpeHuil. ['TaBHOe TPEUMYIIECTBO
HEKOPHEBOT'0 NMUTAHUS 3aKJII0YAETCSA B €70 9KOHOMUYHOCTHU. [Ipy OIPHICKUBAHUYI
pPacTeHUM pacTBOPAMHU MUTATEIBHEIX BEIIECTB IOTEPU MPAKTUUECKU UCKITIOYEHE!
¥ PacXOOyeTcs ropasfo MeHbIe YOOOPeHUU, YeM NIPU BHECEHUH X B IIOYBY.
CoueTaHHe B OJHOM PacTBOPe YHOOOPEHWH, MHCEKTHUIUAOB U TepOUIULOB
TI03BOJISIET 9KOHOMUTD BPpEMS U MaTepHaJIbHEIE PECYPCHI.

B pucoBomcTBe [T HEKOPHEBHX MOOKOPMOK HCIIONb3YIOTCS YHOOPEHHUS,
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KOTOpHIe HUMEIOT B CBOEM COCTaBe JIETKONOCTYIHbE PACTEHUSIM MakKpo- U
MHUKPO3JIEMEHTH B XeNlaTHOM ¢opme. OHM 007agaloT TpeMs OCHOBHBEIMU
byHKUIMAMU: YyOOOPUTENbHOU, PETYNATOPHOW M 3allUTHOU. BriGop BuUAa
ynoOpeHusi, a Tak¥Xke OMNTUMAJbHOTO CPOKa €ro MPUMEHEHUS 3aBUCUT OT
IpecnenyeMou Iend.

[Insg moBeiIeHUs KO3GG UIMEeHTa UCII0Ib30BAHUS 3JIEMEHTOB IIUTAHUS U3
BHECEHHHIX B IIOYBY yHoOpeHu#, cOaaHCUPOBAHHOCTH IUTAHUS PACTEHUH 110
MakKpo- ¥ MHKPO3JIeMeHTaM, 0CcabIeHusT CTpecca OT MPOBEIEeHUST XUMUYECKOH
TIPOIIONKY IIPUMEHSIIOTCST KOMITJIEKCHEIE YI0OpeHus, comepaKalirie a3or, pochop
¥ KaJu¥ C PasNUYHBIMU COYETAHUAMHU MHUKDPO3JIEMEHTOB. X peKOMEHMyeTCs
BHOCHUTH B Bo3pacTe 4-5 JTHUCThEB.

Ilns ycTpanenus gedunuta ¢hocdopa U Kanus, peKOMEHIYeTCsS TPUMEHeHNe
dbochopHO-KanuiHEX ynodpeuuii. [IpoBefeHne UMK IIOTKOPMKH 1ieecoobpasHo,
B IIEPBYIO 04Yepeqp, Ha MIOCEBAX, JOCTATOYHO 00ECIeUEHHEIX a30TOM; IIO3THET0
CpOKa CeBa; CEMEHHEIX y4acTKaX, a TakKXkKe IIPU BO3[e/IEIBAHUU COPTOB PHCA C
BeTeTaIlMOHHEIM mepuoaoM 0omee 120 gHe#. OnTUMAaNbHEE CPOKU ITPOBEIEHHUS
TTIOOKOPMOK - B BO3pacTe 6-8 MUCThEB UK TTOCTIE IBEeTEHUS [9].

IIpoBefeHHEIE HEKOPHEBHE IOAKOPMKM KOMIEHCHUDPOBaNU HeGULUT
37IEMEHTOB MUHEpANbHOT0 MuTaHusA (Tabm.2).

Tabnuna 2. 9pGHeKTHBHOCTL HEKOPHEBHX MOJKOPMOK Ha ()OHe BHECEHUS
a30Ta, copT [naMaHT

. IMpubGaBka
Bapuant YpoxaiHOCTE, T/Ta
T/Ta %
N140P50 9'61 B B
N,,Ps5 + ATnanTe 10,16 0,55 5,72
N,4Ps + Kenuk-K-Si 10,30 0,69 7,18
HCP,, 0,190

Kak cnemyeT U3 HOJIyYeHHBHX pe3yNbTaTOB, IPOBeeHHbIE HEKODHEBHE
IIONKOPMKY B OIIpefiefIeHHON CTelleHU KOMIIeHCUPOBalIK UCKII0UeHNe BHOCUMEIX
B OCHOBHOW mpueM ¢ochopHOro u KanuuHOro ygobpenuit. [IpubaBKu
ypoXaMHOCTH IO BCeM H3y4YaeMHIM BapuaHTaM OBIIM MaTeMaTU4YeCKU
OOCTOBEePHH. BHeceHHMe KOMIJIEKCHOTO (GoChHOPHO-KAIUNUHOTO0 YHOOpeHUI
obecmeynsio mMpUpPOCT ypoxaHoctu Ha 0,55 T/ra (5,72 %), a
KanmuiHO-KpeMHueBoro - Ha 0,69 t/ra (7,18 %). AHAIOTUYHEIM OBLT ¥ 3GGEKT 0T
IIPOBENEHHBIX HEKOPHEBHIX ITIONKOPMOK Ha a30THOM (oHe.

TakuM 006pa3oM, Ipu JOCTATOYHON 0OEeCIEYEHHOCTU PACTEHUU a30THHIM
IUTaHUEM, NUMUTHUDPYOMUM (HaKTOpPOM CTAHOBUTCS HeNOCTATOK [OPYTUX
37IeMeHTOB MUHepa/JbHOIO NMuTaHus. HekopHeBas MOIKOPMKA KOMIIJIEKCHBEIMU
ynoOpeHusIMU KOMIIEHCUPYeT UX feuiut.

SddeKT 0T BHOCHMEIX B HEKOPHEBYIO TOOKOPMKY yOoOpeHul, KaK IpaBuio,
HOCHUT KOMIIJIEKCHBIH XapakKTep, T.e. BIUSHUE YIOOPEeHUS NMPOSBISIETCS Yepe3
PO B3aMMOCBS3aHHHIX IOKa3aTejed. AHAnNU3 3JeMEHTOB CTPYKTYPH
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YPOXKAWHOCTH MO3BOJISIET BRISIBUTH, 38 CUET KAKUX ITOKAa3aTellel MPOU30III0 ee
H3MeHeHue B OOJBbIIYI0 MM MEHBIIYI0 CTOPOHY. DTH JaHHbIe MPUBEIEHH B
Tabnuie 3.

Tabnuua 3. Pe3ynabTaThl 0MOMETPHUYECKOT0 aHAIN3a, MPOU3BOCTBEHHEIH
OIIBIT, COPT - BukTOpHS

Macca 3epHa, T. ||Macca 1000 3epen, T. IHyCTOSBpHOCTb, %

K ¢ rnas- |c 60Ko- c rnaB- |c 60Ko- rimaB-  |6oKo-
BapuanT |kye- |uoit BBHIX C pac- [Hou BHIX c pac- |=ou BBHIX pac-
HUA Me- Me- TeHUs [Me- Me- TeHUus |Mme- Me- TEHUs
TENKU |TeNoK TeJKA |TeIoK TeNKA |TeNoK
KonTpoms |1,6 4,07 1,54 [5,61 [25,65 24,72 |25,49 |7,71 13,30 9,11
ggl?;n. 1,8 452 |2,93 |[7.45 |2594 |2547 |2576 |7.67 |7.16 |7.47

ITapamMeTp MHTEHCUBHOCTH KYLIeHUS pacTeHUM puca SIBISETCS OOHUM U3
KJII0YEeBHIX, T.K. OH MMOKa3hIBaeT, KaKoe KOJIMYEeCTBO MPOAYKTUBHEIX MTOOET0B Ha
eIUHUIY Iloumanu O0b0 cHOpMUPOBAHO, @ 3TO BaXKHO MAJII 00BEKTUBHOIO
aHanmM3a BKJIaja 3JIEMEeHTOB CTPYKTYpPH B (GOpMUpOBaHUEe ypoxakhHOCTU. B
CPefHEeM II0 OIIBITY BeIMYMHA KYLIEHUS BapbupoBaja cjiabo: oHa cocTaBuia 1,6
mobera Ha pacTeHue Ha KOHTPOJILHOM BapuaHTe 1 1,8 - Ha OMBITHOM.

V3BeCTHO, YTO HEKOpPHeBas MOAKOPMKa KOMIIJIEKCHEIMH YOOOpEeHHUSIMH,
copiepXkKalliMU B CBOeM cocTaBe ¢hochop U Kanui, npoBefieHHAas B KOHIIE a3kl
KYILleHHXs, B MepPBYI0 04epedb BNUAET Ha IPOAYKTUBHOCTh GOKOBEIX I0OErOB.
BrnusiHue Xe ee Ha MPOAYKTUBHOCTD TJIaBHOM MeTeNKHu ciabee, T.K. K MOMEHTY
IpoBeJeHUsT HEKOPHEBOM MOOKOPMKU OHAa B 3HAQYUTENIPHON CTEIEHHU yXKe
chopmuposana [9].

Kak CllefyeT U3 NIPUBENEHHBIX MaHHBIX, MaCCa 3epHa C TJIaBHOM METENIKH
pacTeHUY KOHTPOJLHOIO BapuaHTa B cpefHeM cocTaBuna 4,07 r. Cnenyert
OTMETUTH, UTO Ha 3arylleHHHX y4acTKaX, C HU3KOW BeJIMYMHOM KyIIeHUs, OHa
OblTa 3HAYUTENIbHO HUXKE, UYeM TaM, T{le PUC XOPOLIO pacKycTuncsa. Ha 4ekax C
HEKOPHEBOM MOJKOPMKOM Macca 3epHa C ITIaBHOW METeNIKK COCTaBHUJa B CPENHEM
4,52 r., T.e. 6b1a Ha 0,45 r. BHIIIE.

O6pa3oBanue OOKOBHIX HOOEroB SBISETCS MOLIHEIM pe3epPBOM OIS
peanu3anuy IOTEHIMana BO3[eIbBaeMEX COPTOB. Macca 3epHa ¢ GOKOBHIX
mo6eroBs, a, CIeNOBATENIPHO, M C pPacTeHus, ObIJla BEIIIE Ha BapuUaHTE C
HEKOPHEBOU MTOIKOPMKO#. ITOT II0Ka3aTejlb B KOHTPOJIFHOM BapUaHTe PaBHSIICS
1,54 r. B TO BpeMs KaK B OIBITHOM - 2,93 . 3TO CBUAETEIBCTBYET 00 yIyUIIeHUN
YCIIOBUY HajWBa U CO3pPEeBaHUsS 3epHa OOKOBHIX M0GEroB HOO BIUSHHEM
TIpOBeIeHHOW HEKOPHEBOW MOOKOPMKU. B 1leloM Macca 3epHa C paCcTeHUS Ha
OTIBITHOM BapuaHTe Ha 1,84 r. npeBwiiIana KOHTPOIIb.

Cam mo cefe ¢pakT 06pa3oBaHUS OMPEAETeHHOTO KOTHYeCTBa OOKOBHIX
no6eroBs He MO3BOISET TOBOPUTHL O €ro ITOJIOZKUTEJIbBHOM BKJIalle B BEJIMYUHY
IIOJTy4eHHOr0 ypoxas. Mi3BecTHO, 4TO 60KOBEE m0o6eru HOpMUPYIOTCS IO3XKe, a
YCIIOBUSI UX CO3PEBAHMSA 3a4aCTyH0 MeHee OJarompusTHH, 4YeM y TJIaBHOHN
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MeTenku. JTo 06ycrmoBnuBaeT 6ojiee HU3KYIO HATYpPy 3€pHA, T.K. BO3PACTAET
OONSl LIYIJIHX 3ePeH, a TakXkKe yBelWdeHUe YHCIla CTEPUJIBHEIX KOJIOCKOB.
[TosToMy mpu aHanMU3e CTPYKTYPHL ypoxKas BaKHO YYUTHBATH TaKKe II0Ka3aTeln
kKak Macca 1000 3epeH ¥ BeNUUYUHY IyCTO3E€PHOCTH.

AHanu3 nonydyeHHHX NAHHBIX IOKA3bIBaeT, 4To, ecnu Macca 1000 3epeH Ha
TJIaBHOU MeTenKe OnlJla MTPUMEPHO OOUHaKOBOM (Ha 0,29 T. BHIIIE B OMBITHOM
BapHaHTe), TO 9TOT IIOKa3aTesb AT OOKOBEIX METEJIOK pa3nuyaincs yxe Ha 0,73
r. [locmenHee CBUIETENBCTBYET 00 YIyUIIEHUH YCIIOBUU CO3DEBAHUS OOKOBEIX
m00eroB B pe3yNibTaTe IPOBEIEHHOM HEKOPHEBOM ITOOKOPMKH. B 1enom, Macca
1000 3epeH ¢ pacTeHUM OMBITHOTO BapuaHTa Obiyia Ha 0,27 T. BhIIE, YeM Ha
KOHTpOJIE.

PacueT BenuuuHE yCTO3E€PHOCTY T0KA3all, YTO IIPOBefEeHHAasl HEKOpHeBas
IOOKOPMKa PE3KO YMEHBIIMJIA YMUCJIO CTEPUJTIBHEIX KOJIOCKOB Ha GOKOBHIX
Mertenkax. OHa cocraBuna 7,67 % npotus 13,30 % Ha KOHTPOJIBHOM BapHaHTE.
ITpu 3TOM CcenyeT YYUTEIBATh, YTO PACTEHUS OOHOTO U3 aHAIU3UPYEMbIX CHOIIOB
Ha 9TOM BapHaHTe He MMeJH 00KOBEIX T00Er0oB. ITO HEMAJIOBAXKHO AJIS aHAIN3a
II0 Clefyollell IpUUNHe: TaM, I'le Ha KOHTPOJIbHOM BapuaHTe PacTeHUS UMeTN
HEBBICOKYIO cTemneHb KymeHus (1,0-1,3), mycTo3epHOCTb GOKOBHIX TOOETr0B (110
CpaBHEHUIO C TJIaBHHIM) BO3pacTajla He3HauyuTenbHo (5,77 u 8,48 %
cooTBeTCTBeHHO). [Ipu uucne nmoberoB okojyio 2-x Habniomanoch pes3koe
yBelnM4eHUe YKciia MyCTHIX KOJIOCKOB, KaK Ha I'maBHOU MeTenke (go 8,09-9,32 %),
Tak 1 Ha 60KOBHIX (mo 13,74 - 17,69 %). B To xKe BpeMsi, y PaCTEHUH OMBITHOTO
BapHaHTa TAKOHM TEHAEHUWU He HabOII0gaeTcs: IyCTO3ePHOCTh OOKOBEIX METEIOK
HUXe, 4YeM TJIaBHHX. B 1enoM, BenuyrHa IYCTO3EPHOCTH Ha ONBITHOM y4acTKe
Oblta Ha 1,62 % HuXKe, yeM Ha KoHTpose (7,47 1 9,11 %, COOTBETCTBEHHO).

Takum 06pa3oM, II0 BCeM PacCCMOTPEHHBIM KJII0YEeBHIM II0Ka3aTelsiM
CTPYKTYPH ypoOXKas BEISBIEHO IOJIOXKUTENbHOE BIUSHUE NPOBEeNEeHHOH
HEKOPHEBOU IIOOKOPMKHU: B OILITHOM BapuaHTe 9KCIIepUMeEHTa Macca 3epHa, Kak
¢ pacrerud, tTak u 1000 3epeH Gblna BhHIIINE, Y€M B KOHTPOJIE, & TyCTO3EPHOCTS -
HUXKE.

Pacuer moka3aTesyiel 9KOHOMHYECKOH 3(PGHEeKTUBHOCTH NPUMEHEHUS
ynoOpeHui [T0Ka3as, YTO0 HEKOPHEBEE IOOKOPMKY M3y4aeMbIMU KOMIITIEKCHEIMU
yooOpeHUsIMU 3KOHOMHUYECKH Ierieco00pa3Hkl. [Ipy comocTaBuMOM ypOKanHOCTH
c ontuManbHEM BapuaHToM (N140P50K40) unu HaubGolee dYacTo
IPUMEHSOMUMUCST B YCJIOBUSIX IIPOU3BOLCTBA [03aMU a30THO-GHOCHOPHOTO
ymobpenus (N140P50), oTMe4eHO CHUXKEHUE 3aTpaT Ha IpuMeHeHUe yooOpeHui
Ha 2300 u 500 py6. Ipu COMOCTAaBUMOM YCIIOBHO-4MCTOM moxome - 5990, 5780 u
5720 py6./ra, cooTBeTCTBEHHO. [Ipy 3TOM OKyIaeMOCTh 3aTpaT cocTaBuia 3,74
py0./py06. 3aTpat mpotus 1,48-2,60 Ha BapraHTaX CPaBHEHHUS.

BuIBOAEI.

1. HekopHeBble MOOKOPMKH KOMIIJIEKCHBIMU YAOOPEHUSMU SBASIOTCS
3pGheKTUBHHIM CPENCTBOM IOBHIIIEHUS YPOXKANUHOCTH pPaliOHUPOBAHHBIX
coptoB puca. OHUM peKOMeHAyeTCS, B MepBYIO odYepenb, Ha
BHICOKOOOECIme4YeHHbHX a30TOM, PAaCKyYCTUBIIMXCS MOCEBaX.
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2. HeKopHeBa;{ IIOOKOPMKa, IIpexXnae BCero, OKa3hiBa€T BIIMAHHNE Ha

IPORYKTUBHOCTh GOKOBHIX OOET0OB, KOTOPHIE SIBJISIIOTCSI MOIIHLIM PE3€PBOM
O7s peanu3aluu IOTEHIHWala BO3[ENbIBAaeMHBX cOpPTOB. [Io BceMm
PacCMOTPEHHHIM II0Ka3aTelsAM CTPYKTYPHl ypoxkKas BHIABIEHO Cledylollee
II0JI0OXKUTENIbHOE BIIUSHYE: Ha OIILITHOM y4acTKe Macca 3epHa, KaK C pacTeHusd,
tak u 1000 3epeH Ovlia BHIIE, YeM Ha KOHTPOJIE, & IIYCTO3EPHOCTh - HUXKE.
Bce ato B cymme obecneunBaeT npubaBKy YPOKAWHOCTH 3€pHA, a TaKXke
OITHIMU3UPYET 3aTPATH Ha €€ IIONIydeHure.
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BBIOEJIEHUE UCTOYHUKOB II0 ITPU3HAKY «CKOPOCTb POCTA» B
HAYAJIbHBIE ®A3bI PASBUTHUS U3 OGPA3II0B OTEYECTBEHHOM U
3APYBEKHOM CEJIEKIIUM
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B cmamobe onucaHbl s3kcnepumeHmavHbvle OaHHble N0 CKOPOCMU pocma U pa3sumus
copmos u 2ubpudHbIX pacmeHull n1abopamopuu 2eHemMuKu U 2emepo3UCHOU ceeKyuu,
paccmampugaromcs nepcnekmugHvie Memodbl ceaeKuuoHHol pabomul. IIpu npogedeHuu
1abopamopHo20 U N0es8020 onbima Ovlau 8blAB/AEeHbl copma U 2ubpudHvle 06pasybl,
CKpPeW,eHHbIX COPMOo8 POCCULCKOU U UMAaabAHCKOU CeneKyuu ¢ UCMOYHUKAMU «8blCOKAA
ckopocmb» pocma: Arsenal, 'apaum, Kend3o, Apollo, Urano, I'apanm, Buoaa, Kpenviw,
Iasnoeckuti, CN-9, I'-275 ®akes*SIHmapy, (BHUHP10199*BHHHP10132 auH. 4)*®raemaH,
Diansa40*(Mailis*BHHHP1529), Mapobepukau*Anaum, Amemucm*Hosamop aAuH. 3,
CHestcurka St, I'-176 Vialone Nano*JEFFSON, I'-172-04 Baldo*PanaH u I'-172 Baldo*PanaHx
AUH 2.

Kawueevle cn08a: puc, oueHKd ceaeKyUOHHO20 Mamepudnd, 2eHemuKd, KopHeeas
cucmema.

BrICOKast CKOPOCTb POCTa IIPOPOCTKA, SIBJISIETCSI MHTETPAJIbHBEIM [T0Ka3aTesleM
MHTEHCUBHOCTH (hU3UOTIOTMYECKUX IIPOLECCOB Y PUCa U OPYTUX KyIbTyp [2,3].

VHpuBUpayanbHOE Pa3BUTHE PACTEHUM WUJIM OHTOTEHE3 - 3TO IPOIecC
HeIpPepHIBHLIX, KAYECTBEHHHIX M3MEHEHUH, B X0[e KOTOPOTO HIPOUCXOLUT
dhopMupoBanue ux ypoxas. OMHO ¥ TO XKe PaCTeHHEe B Pa3HbIe IEPUONH KU3HU
0T IIOCeBa [0 co3peBaHus TpeOyeT HEOOUHAKOBEX YCIIOBUH. Pa3Butue ero B
TeYeHWe XKU3HW He ONHOTUIIHO. B mpomecce Beretanuy NOJEBHX KYIbTYD
pasnuyaloT cTaguu U Gass ux pa3Butus. KpoMme 3TOro, B XKU3HU PACTEHUU
BHIAENSIOT MEepPUOAbl M ITAlbl OPTAHOTEHE3a, KOTOPHE IPUXOOSATCS Ha
ompeferneHHEe ¢a3bl 00pa3oBaHUs U Pa3BUTHUSI OPraHOB pacTeHuy [5].

Opuum u3 Haubonee 3bGGEeKTUBHEIX METOLOB TOBHIIEHUS
KOHKYDPEHTOCIOCOOHOCTY OTEYEeCTBEHHOTO puca, ¥ PeHTAabenbHOCTH ero
IIPOU3BOACTBA OCTAETCS BHIBEIEHUE BEICOKOYDPOXKAWHBIX COPTOB, OTBEYAIOLINX
MUDOBEIM CTaHHapraM KadecTBa. Copra puca HOBOTO IIOKOJIEHUS [OJIXKHEI
0071afaTh He TOJIbKO BHICOKOM YPOKAMHOCTHIO0 U GHOIOTHYECKON YCTONYHUBOCTHIO,
HO U BHITOJHO OTJIMYAThCS TEXHOJIOTMYECKUMHU CBOUCTBAMHU 3epHA Ha (oHe
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gpyrux. IlosToMy mpu momgbope PORNUTENBCKUX Map AN TUOPUAU3ALUHA
Heo0X0OuMO YYUTEIBaTH U OMOJIOTHYECKUe IPU3HAKHU, X CBOMCTBA POOUTENBCKUX
dbopm, 1 monuMopdu3M 1Mo mpru3HaKaM KauecTra.

[Ienp maHHOTO MCCJI€TOBAHUS - BHIIBIIEHNE IeHETUUYECKOr0 MaTepuaa,
XapaKTEepU3YIOLIET0Cs BEICOKOM CKOPOCThHIO pocTa. BrICOKasi CKOPOCTh pocTa Ha
PaHHUX 3TallaX Pa3BUTHUSA 3TO OOWH U3 MHTETPAJIbHHIX IPU3HAKOB, KOTOPHH B
manpHe#meM obecmeywBaeT 00pasny IHenbd psg (GU3UOIOTHYECKUX
IPEeUMYyILeCTB. BHCTpOe pa3BUTHE KOPHEBOW CHCTEMH 00ecmedyuBaeT
IPEeuMYIIeCTBO 10 MHTEHCUBHOCTHU IIOTJIOUIEHUS MUHEPaJbHEIX BEIIECTB,
CKOpoCTH HOpPMUPOBaHUS (POTOCUHTETUUECKOIO alllapaTa. BaXHOCTh U3ydeHUs
CKOPOCTH pOCTa 3apPOJBIIIEBOTO KOPHS ¥ CTe6/I 0OUeHb BaXKHO, TaK KakK JaHHbIE
NpU3HaKKU 00ecrmeynBaioT OLICTPOE MPOXOXKMAeHUsS (a3bl YYBCTBUTEIIBHOU K
cTpeccaM (3acOJIeHHIO, XOJIOAY, 3acyXe U T. f.), TEM CaMbIM ITOBBIIIAS
aganTHBHOCTH K PA3/IMYHEIM BHEIIHUM YCIIOBUSM. PacTeHue u He0OXOMUMEIE IS
€0 XKU3HU YCJIOBUS COCTABIISIOT €OUHCTBO, OCHOBOM KOTOPOTO SIBJIETCS 00MEH
BellleCTB MeXMy pacTeHueM U BHeIIHell cpenoi. Bo B3auMO#ENCTBUU CO CPeroi
MPOUCXOOUT HeIpepHIBHOE Pa3BUTHE PACTEeHUS Uepe3 IpUCIOcoOnIeHHe,
W3MEHYMBOCTh, 0TOOP U HACJeICTBEHHOE 3aKpeIyieHre CBOMCTB U IIPU3HAKOB [7].

Marepuansl 1 MeTOAbI. PocT u popMupoBaHue ypoxarHocTy puca (Oryza
Sativa L.) 3aBUCHT OT T€HOTHIIA, CPELl U YCIOBUM BhIpamuBanus [1].

CkopocTh (pOpMUPOBAHUS KOPHEBOM CHUCTEMBI M BHICOTH KOJIEONTHUIIS
¥3y4any y CeMUIHEBHEIX IIPOPOCTKOB PHCa, BEIPALleHHEIX B Yamkax IleTpu (B
mabopaTOPHLIX yciaoBuAX) npu Temnepartype 28°C. ITOBTOPHOCTH ONBITA
OBYKpaTHas, BEIOOPKa - 40 pacTeHWY Ha BapHUaHT OMEITA. IIpK aHaIM3e HaHHBIX
HCITONTb30BANMCh COPTA POCCHUICKOM U 3apybexkHOM cenmekuuu: Arborio, Antares,
Apollo, Arsenal, Baldo, Carnise, Centauro, Cerere, Crlb-1, Gala, Gallileo, Meve,
Musa, Oceano, Onice, Orione, Osmanchik, Saintandare, Selenium, Thimbonnet,
Urano, Vulcano, AmeTuct, Anaut, Atnant, bosipun, Busut, Buona, Buonera,
larar, 'amma, I'apant, [lanbHeBOCTO4YHBIM, [TuamaHT, [IpyxXHbH, KeMuyr,
Usymka, Kacys, Kernso, Kpeneim, Kymup, Kypax, Kyp4auka, Jlunep, JIlumas,
Masgp, Hapiucc, HoBatop, Onumi, ITaBmoBckuii, ITo6ema 65, [TpuBOIbHEH 4,
[Tpumopckuii, PanauSt, Peryn, Pyousn, Prixuk, CepnanTtut, CHexunkaSt, CoHer,
Crpunt, ®aBoput, ®aken, ®narmanSt, ®onran, Xasap, Xankauckui 52, lapw,
HOxuagrous, FOxHBIM, IOnHTED.

W3ydeHue CKOPOCTH POCTa PACTEHUY MIPOBOAUIIU B IIOJIEBOM 3KCIIEPUMEHTE:
Ha y4YacTKe pa3MHOXKEHUsd, celeknuoHHOM nutoMHuke (CII), KOHKypCHOM
coproucnuitanuu (KCHU), u kouTponsHoM nutomuHuke (KII). Ompepensinu
O6uoMeTprUYecKre xapakTepucTuk 10 pacTeHUM Kaxkmoro copra. [I0BTOPHOCTH
OBYX KpaTHas. [Jig u3y4eHUs BEICOTH PACTEHUH UCIIOIH30BaJIM COPTa U FHOPHUIEL
puca. 3a cTaHmapT ObITH B3ATH: OmarMaH u CHEXMHKA.

CTaTuCcTHYECKYI0 00pabOTKY JaHHEIX IIPOBOAMIIH B IporpaMme Statistica 6.0.

Pe3ynbraThl M 00CcyKaeHue. M3yuunu 72 obpaslla puca POCCUNCKON U
3apy6ekHOU CeJeKIUU MO0 CKOPOCTH (HOPMHUPOBAHUS KOPHEBOM CHUCTEMH U
CKOPOCTH POCTa KONEOITHUNS B 1aO0paTOPHHIX YCIOBUAX (YAIIKYU METPHU), IPH t
280C. M3mepeHus 3apOABIIEBOr0 KOPellKa U BEICOTE PACTEeHUS IIPOBOLUIN Ha
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ceobMble CYTKH, IOCJe 3aKjJafgKd ONHTa. Poccuiickue o006pa3Ilb
XapakKTepu3oBaauch 00Jiee BHICOKOM CKOPOCTHI0O POCTa IO CPABHEHUIO C
WUTaNbIHCKAMU. MaKcuManbHast CKOPOCTh (OpMUPOBaHUS KOPHEBOU CHCTEMBI
xapakTepHa [ns copTtoB: Onumn (5,2cMm), OuamaHT (5,3cm), Jlumep (5,4cMm),
Selenium (5,4cm), Arsenal (5,9cm), T'arart (6,2cm), T'apanT (6,3cm), Keraso
(6,4cm), Apollo (6,4cm), Arborio (6,8cMm); cpengHsis «CKOPOCTb pocTa» - HoBaTop
(4,0cm), Baldo (4,1cm), Urano (4,3cm), Ulapm (4,3cm), OpyxuH® (4,2cM),
Kypuanka (4,2cm), JIumaHn (4,3cM), JanbHeBOCTOYHHIM (4,5¢M), ATnaHT (4,5¢cM),
Kacyn (4,6cm), Buona (4,6cm), Kpenbim (4,7cMm), Xa3ap (5,0cm), ITaBnoBckuii
-5,0cMm (pucyHox 1, 2.)

MakcuManbHasi CKOPOCTh pPOCTA 3apOOHIIEBOTO KOpeIlkKa Cpenu
UTaNbSIHCKUX copToB: Arborio(6,8cm), Apollo (6,7cm), Arsenal (5,9cm), Selenium
(5,4cm). Camast HU3Kast CKOPOCTh POCTA 3apOMBIIIEBOTO KOPeIKa Oblla OTMedeHa
y copToB Saintandare (1,8cm) u Gallileo (1,9 cm).

BricoTa KOJIEOITUTIA Y CEMUOHEBHEIX IPOPOCTKOB pHca BapbupoBasa oT 0 mo
6 cM. MakcruMasnbHble 3HaUeHHUsI 0TMEeYeHEl ¥ COPTOB: ATIaHT, [JaTbHEBOCTOYHEIH,
Arsenal, Kpensim, Buona, Urano, Vulcano, I'apanT, Centauro, ITaBmoBcKuii,
Apollo, Thimbonnet, Kenn3zo, Arborio, a camble MUHUMaJbHEIE ~XaHKAWCKUAN 52,
HOxnag HOus, FOnuTEp, CripunT, bosipus, MBymika (pucyHok 3, 4.).

W3ydeHue CKOPOCTH POCTa PACTEHUM ITPOBOAUIIM B ITONIEBOM UCIIHITAHUU: Ha
y4yacTKe pa3MHOXeHHUS, celeknuoHHOM nurtoMHuke (CII), KOHKypCHOM
coproucnrtanuu (KCH), u xouTponsHoM nutoMHuKe (KII). IIoBTOPHOCTE OBYX
KpaTHas. [IJig u3y4eHus: BEICOTH PACTEHUH MCIIOTb30BaJIM COPTa ¥ TUOPUIHI PHCa.
3a ctaHgapT ObImy B3STH: ®narmad u CHeXHWHKA. MakKcuMalbHas CKOPOCTh
poCTa pacTeHUM puca XapakKTepHa Ojs copToB: CN-9, I'-275 daken * AHTaps,
(BHUKMP10199*BHUUP10132nuu4) * dnarman, Diansad40 * (Maug *
BHWWP1529), Mapo6epukan*Aunaut (tabn. 1-4).
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Tabmuna 1. XapakTepucTKa CKOPOCTU pocTa copToB - CII (OmBITHEIM y4acTOK
OT'BHY «BHUU puca», 2015r.)

BricoTa Ommbka IloBepUTENbHBIN
HasBanue pacTeHus, cpemHeii, UHTEpBa

cM (cpemree)| -95,00% |+95,00%
CHexxuHKa St 22.4 0.3 22.1 23.4
Prixuk 23,9 0,3 23,3 24,6
Tarar 20,6 0,6 19,5 21,7
I-275 daxen*dnTaps 24,9 0,8 23,3 26,5
K-1118-10=BLV-10031 SP 3321-11 21,0 0,8 19,4 22,6
Ariete*Kyp4yaHKa 23,2 0,6 22,0 24,3
Baldo*U3ympyn 23,2 0,8 21,6 24,8
(Jluman*Xa3zap)*(BHUMP1529*65¢) 21,8 0,8 20,2 23,4
Diansa 40*(Maiss*BHUVP1529) 26,5 0,6 25,4 27,6
EL]?%I;ITI;IED/};);QQ*BHHI/IMOBZ JIUH 25,5 0,8 23,9 27.1
Mapo6epukan*AHauT 27,9 0,6 26,8 29,0
CN-9 24,8 0,6 23,7 26,0

Tabnuua 2. XapakTepucTUKa CKOPOCTH pocTa ruOpUIOB U COPTOB Ha y4acTKe
a3MHOXKeHUs (onbITHEIY yyacToK OT'BHY «BHUU puca», 2015r1.)

BricoTa Omu6Ka [loBepUTETBHBIN
HazBanue pacTeHus, cM cpemueil, VHTEpBal

(cpenmee) cu -95,00%  |+95,00%
®armas St 18,8 0,4 17,9 19,6
T'-8-3 Mans*[Iuana 18,7 0,6 17,5 19,8
IR 71866-3R-1-2-1*AHaut 18,2 0,4 17,4 19,1
CII-420*Xa3ap 18,5 0,4 17,7 19,3
II-14-3 Upla*Jluman 16,8 0,4 16,0 17,6
CHeXkHHKa St 18,9 0,6 17,8 20,1
I'-16 m. 196 Cuexunka*KCL 15,4 0,6 14,2 16,6
T'-172 Baldo*Panaun 19,2 0,6 18,0 20,3
[I-7-4 Kutanckui 18,8 0,6 17,7 20,0
IR 71866-3R-1-2-1*Hapmwmcc nuua 5 17,5 0,6 16,3 18,7
[I-4-13 OpyxHbA*CHEKUHKA 13,3 0,6 12,2 14,5
A/13 6262*]Iuman nuH 4 18,8 0,6 17,7 20,0
I-25-2 BHUUP 7718*BHUUP 7887 (20,2 0,6 19,0 21,3

21



MeowcdyHapodHas HayuHas kKoHpeperyuA. International Scientific conference.
anmumenuﬂ u nepcnekKkmuesl pazsumusi cejieKuuu u 8o3de. A puca e cmp cy T M KAumMamom
Achievements and prospects of rice breeding and cultivation in temperate countries

(26 -27).11.2015.- 275 c. ISBN: 978-5-906217-85-1

AHanmu3upys maHHbIEe TAOMUIE 2, MOXKHO BHOENHUTh THOPHUMN C BHICOKOM
ckopocThio pocta (BHUUP 7718*BHUUP 7887-20,2cM), KOTOPHIM B falbHEUIIEM
MOXKeT OBITh YCTOMYHUB K BO3[EHCTHUIO PA3NUYHBIMU (HaKTOPaMU BHEITHEN CPEIHL.
Copta ®narmaH u CHeXXWHKA, KOTOPHE OBIIY B3SITH 3a CTAHOAPT, OTIUYAIUCH
He3HaAuYMUTENbHOM CKOpOoCThio pocTa (18,8 u 18,9 cm).

Tabnuua 3. CkopocTh pocta pacTeHud B KII (onmbiTHBEIM yyacTok ®TBHY
«BHUMU puca», 2015r.).

BricoTa Omm6Ka HloBepuTenbHBIH
Ha3ssauue pactenus, cM |cpenHey, cM [HHTEDPBAT

(cpenuee) -95,00% +95,00%
®narman St 19,5 0,7 18,1 20,8
97010-TR-1830-4-1-2*AmeTuct 18,8 0,9 16,8 20,7
I-16 1.196 Cuexunka*KCL 18,9 0,9 17,0 20,9
CHexuHKa St 22,5 0,7 21,1 23,8
Ameruct*HoBatop nuH 1 21,5 0,9 19,6 23,4
Awmetuct*HoBaTop nuH 3 23,0 0,9 21,1 24,9
I'-176 Vialone Nano*JEFFSON 22,0 0,9 20,1 23,9
Baldo*Paman nun 5 21,2 0,9 19,3 23,2

Tabmuna 4. Bricota pactenuit Ha KCU (onntHet yyactok ®TEHY «BHUU
uca», 2015r.).

Bricora Ommi6ka |OBEpUTENbHEIH
Ha3zBanue SSICTeHH’ cpenHei, |[AHTEPEAT

(cpenzee) |™ -95,00% |+95,00%
Roma*Xazap nmun 3 17,4 0,1 17,0 17,8
®narman St 15,8 0,2 15,4 16,2
Rao She Chan*Xa3ap 17,6 0,5 15,6 19,6
IR 71886-3R-1-1-1*Hapuucc nuH 1 16,6 0,2 15,7 17,5
I'-172 Baldo*Paman nuH 2 17,6 0,4 15,7 19,5
Kcu Xyan 1*(Baldo*Bupax nuH 13) nun 4 17,5 0,3 16,2 18,9
(Upla*CHrexwuHKa)*(k-1695(24){[BH7407*
*(Kypuanka*BE10016)¥[U3ympyn*Ceprnantur)* |16,2 0,5 15,0 17,5
*(BH 10016*CHexunka)]}*Xa3ap) nuH 5
I'-172-04 Baldo*Panan 18,5 0,3 17,3 19,7
Kcu Xyan 1*(Baldo*Bupax nun 13) mux 11 15,8 0,3 15,1 16,6

Ha yyacTke KOHTDPONBHOTO NIUTOMHHKA BHCOKasg CKOpPOCTh poOCTa
HabOmomanack y rubpuma Ametuct*HosaTtop nus. 3 (23,0 cm). Copt ®narMas,
XapaKkTepu30Bajcs CpefHEeU CKOPOCThI0 pocTa pacTeHus (19,5cm), a ¢ camon
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HM3KOHM CKOpOoCThio - 97010-TR-1830-4-1-2*AmeTuct (18,8cm).

OO0cyxmeHne. BEICOKass CKOPOCTh POCTa HaeT oOpas3laM IpeuMyIlecTBa
6bicTPpO ¢GOpMHUpPOBATH KOPHEBYIO cucteMy, obecmeuyuBasi Oonee
cOanaHCHUPOBAHHOE NMUTAHUE NPOPOCTKY 3a CYET YBEeJIUYEHUS IJIOUWIANHU, C
KOTOPO¥ IIPOUCXOIUT IOTJIOIIeHNe. B cBsA3u ¢ 9TuM OyneT MPOBONUTHCS IOUCK
HCTOYHUKOB 10 IPU3HAKY «BBICOKAS CKOPOCTb POCTa» OJIs U3YUEHUS UMEHHO
3TOTO [TOKa3aTelNsd Kak Ha OPTraHM3MEHHOM, TaK U Ha MOJIEKY/ISIDHOM YPOBHSIX.
XO0Ts eCTb MapKepHl, MEPCIEKTUBHOCTh IPUMEHEHUs KOTOphiXx B MAS (Marker
Assistant Selection - cemekius ¢ ©CIIONb30BaHKEM MapKepPOB) OKa3aHa, U €CTb
OOHOPH YCTOMYUBOCTH, GONBUIMHCTBO M3BECTHHX JOHOPOB, IIOMUMO II€JI€BOTO
reHa, 0o6/aflaloT PSMOM KauecCTB, KOTOPHE 3aTPYOHSIOT WX HCIIOIb30BaHUE B
CeJIeKINY: TI03[IHECIeI0CTh, BEICOKOPOCIIOCTh, DOTOYYBCTBUTENILHOCTD, HU3KAd
YPOXKaWHOCTb, OTCYTCTBHE aNalTUPOBAHHOCTH K MECTHHIM YCJIOBUSIM CPEIHI
[3.4].

BuiBOAEI.

1. IIpu aHanu3e (GOPMUPOBAHUSI U CKOPOCTH POCTA KOPHEBOM CUCTEMHI,
BHIIENUIIM COPTa C MPU3HAKOM «BHICOKAs CKOPOCTh» poCa 3apOABIIIEBOTO
kopemka: Onmummn, TuamanTt, Jlugep, Selenium, Arsenal, T'arat, 'apaHT,
Kenpg3o, Apollo, Hoartop, Baldo, Urano, Ilapm, [Ipyxuei#t, Kypuyatka, JIumas,
[ManereBocTOuHEM, ATnanT, KacyH, Buona, Kpemnsm, Xasap, [TaBnoBckuii.
CaMast HM3Kasl CKOPOCTh POCTA 3aPOIHIIIEBOTO KOpPeIlKa Obljla OTMEYeHa Y
copToB Saintandare, Gallileo, CipunT, Bosipus, FOxHas Houb u FOnuTep.

2. BricoTa KOJIeONTUNS y CEMUNHEBHEIX IPDOPOCTKOB pHca Bapbuposaa oT 0 1o 6
cM. MakcuMalbHBEe 3Ha4YeHUS OTMeYEeHH y COpPTOB: ATIaHT,
IDanpHeBoCcTOuHLIHM, Arsenal, Kpembimn, Buona, Urano, Vulcano, I'apaHT,
Centauro, ITaBnoBckuii, Apollo, Thimbonnet, Keun3o, Arborio, a cameie
MUHUMaJbHEIe -XaHKauckui 52, FOxHag Houb, IOnutep, Cupunt, Bospus,
WBymika.

3. MakcuMainbHass CKOPOCTh POCTa pacCTeHWI puca XapaKTepHa MOJsS COPTOB:
CN-9, I'-275 ®aken*dutaps, (BHUWP10199*BHUKMP10132 nun. 4)*®narmaH,
Diansa40*(Maus*BHUWP1529), Mapo6epukarn*Anaut, Ameruct*HoBaTtop
nuH. 3, Cuexunka St, [-176 Vialone Nano*JEFFSON, I'-172-04 Baldo*Panax
u I'-172 Baldo*PanaH nuH 2.
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CopT; LS Means
Wilks lembda=,08201, F(147, 1343,7)=11.,915, p=0,0000
Effective hypothesis dec omposition
Vertical bars denote 0,95 confidence intervals
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CopT; LS Means
Wilks lembda=,08201, F(147, 1343,7)=11.,915, p=0,0000
Effective hypothesis dec omposition
Vertical bars denote 0,95 confidence intervals
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CO3JAHHME MEXIIOABHUIOBBIX THBPUI0B PUCA IOJI4d CEJIEKIIUHU
COPTOB C BBICOKHMM ITOKA3ATE/JIAMHU ITPOOYKTUBHOCTH A
KAYECTBA 3EPHA

Bymman H.IO., Mamtouenko E.A., Bpysko B.H.

depmepanbHOE TOCYIAPCTBEHHOE GI0OKETHOE HAYYHOE YUPEKIECHUE
«BcepoccuicKuy Hay4HO-UCCIIeI0BATEIbCKUY UHCTUTYT PUCa»,
benozepnti, 3, Kpacuomap, 350921, Poccust

E-mail: natalia4444sun@yandex.ru

B xo00e npogedeHus daHHol pabombl 6bL10 U3YYEHO codepicaHue benka U amuao3sl y
pasauuHbix 2ubpudos puca, a makdce cpedHAA Macca 3epHa ¢ pacmeHus. IIpogedeHHoe
uccedogaHue no3eoauU0 8bl0eaumb 8 2UOPUOHBIX NONYAAUUAX 06pA3Ubl C NOBbLIUEHHBIM
codepaicaHueM NnpomeuHa, amui03bl U 8blCOKOU NPOOGYKMUBHOCMbIO.

Knawuesvie caoea: puc, amunosa, 6enok, npodykmueHOCmMb, 2emepo3uc,
2ubpudusayus.

Poccust Ha maHHBIA MOMEHT IIOJIHOCTHIO o0ecreunBaeT cebsi KPymou puca.
Oxomno 200 THCAY TOHH UMNoptTupyercs. [IpubIu3uUTENbHO CTONIBKO XK€ PHuca,
BHIpameHnHoro B Poccuu, uget Ha 3kcuopt [1]. OgHuM u3 Haubomee
3¢ (GEKTUBHEIX METOMOB IIOBHIIIEHUS KOHKYPEHTOCIOCOOHOCTH OTEYECTBEHHOTO
puca m peHTab0eNbHOCTH PHCOBON OTPACHIH SBISETCS BHBEJEHUE
BHICOKOYPOXKANWHEIX COPTOB, OTBEYAWIMUX MUPOBEHIM CTaHZapTaM
KadecTBa. CopTa puca HOBOTO NOKOJIEHWS NONXKHBE 00/1afaTh He TOJbKO
BBICOKOM yPOXKaWHOCTBI0O U OMONOTUYECKON YCTOMYHUBOCTHIO, HO U BHITOLHO
BHIIENSITHCS. HA (OHE APYTHUX TEXHOJOTHUYECKUMU CBOMCTBAMU 3€pHA, MMO3BOJISIS
mony4yaTh GOJBIION BBEIXON KPYIH BHICOKOTO KadecTBa. [1o3ToMy 4TOOH
3aMeCTUTh UMIOPTUPYEeMbIe COPTa, HE0OXOAUMO HAIPAaBUTL OCHOBHEIE YCUIUS Ha
CO3[aHue OJIMHHO3EPHHIX, KPYIIHO3EPHEX, BEICOKOAMUIO3HEIX, C YIy4YIIEeHHEIMU
KyJIUHapHBIMUA CBOMCTBAMHU U IUTATENIbHOM IIeHHOCTHIO, KOTODHE paHee
BBO3MJINCh M3-3a pybexa.

B Poccum paHee BHIpallUBAlIUCh TOJNILKO HU3KOAMHJIO3HEIE COpTa C
comepxkanueMm amuno3sl (AC) ot 15 - mo 19%, HO B moceqHee BpeMS B CBSI3H C
POCTOM KYNbTYpHl TOTPE6IEHUs 3TOTO 37aKa Ha3peila HeoOXOOUMOCTh CO3MaHuUs
O0TEYECTBEHHBIX COPTOB pa3nuyHOro kadectBa (C AC 6omnee 22%, TIIOTUHO3HBIX
COpPTOB).

CBolicTBa KpaxMajla CIyXkaT KJIYeBEHIM (akKTopoM, ONpemelsiouiuM
NUleBbe ¥ KyIMHapHLIE KaueCTBa IPUTOTOBJIEHHOTO PUCa, B TO BPeEMS Kak
KOJIM4eCTBO OEJIKOB ¥ X aMUHOKHUCIIOTHEIM COCTaB BIUSIOT Ha €T0 MUTATENbHYI0
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neHEHOCTh. Comep:kaHKWe aMUJIO3H BNUSET Ha KOHCUCTEHIUIO Telisd, KOoTopas
CIIYXUT CTaHNApPTHHM IIOKa3aTelleM, UCIOIb3yeMEIM IpU BEIOOpe CI0oCO00B
obpaboTku u mpuroroBneHus puca [13]. CopTra ¢ BEHICOKMM COfepKaHUEM
amMuiIo3sl (0kKono 25 %) He pa3BapuUBAIOTCHA NIPU NPUTOTOBIEHUH U MOTYT
HCIIOJIb30BaThCA MJIS IJIOBOB U OPYTruX OJI0O, B KOTOPHIX BaXHO COXPAHUTh
1IeIOCTHOCTD Y TIPUBJIEKATEIbHBIN BU[] 3€PHOBKY [14].

Comepxanue 6elika B 3epHe puca Konebmetcs oT 5 1o 15%, uHorma mocTuras
18%. Bcrpeuarorcst copta ¢ noBhimeHHEM (10-11%) u BeicokuM (13-14%) ero
comepxaHueM. Bricokoe comepkaHue Oeflka B PUCOBOM 3€PHOBKE IPULAET €M
KPEeMOBHU OTTEHOK, CHHXKaeT KJIeMKOCTb CBapeHHOU Kpymnsl, obecleuyuBasd
PacChHIIYaTy0 KOHCUCTEHINIO U MOBHIIIEHHYI0 IUTATEIbHYI0 IIeHHOCTh TOTOBOTO
mpomykrTa [16].

TonbKO MCIONB30BaHUE TETEPO3UCHOTO 3hPeKTa maeT BO3MOKHOCTH
papukanbHO, 6onee yeM Ha 50 %, MOOHATH IPOAYKTUBHOCTH pacTeHui. Ha
Tepputopuu Poccuiickoi ®epmepanuy B OCHOBHOM KCIIOJIb3YIOTCS COPTA pHca
nopaBHUfa japonica. M3y4eHre ¢ MOMOIIBI Pa3IWYHBIX METOLOB IIOKA3aJi0 UX
O6IM3KOPOACTBEHHOe mnpoucxoxpeHue [2-5]. Huskas reHeTuueckas
TeTePOreHHOCTh COPTOB INOABUMA japonica IPUBOOUT K HE3HAUUTENHHOMY
reTepo3ucy mpu ux rubpupusanuu [6-7]. Bo MHOrux paborax mokKa3zaHO
CHHUXeHHue reTepo3ucHoro sdderkra B psamy rubpupos: japonica/indica,
indica/indica, japonica/japonica [11]. ¥ mMexnongBunoBex rubpunos (japonica/
indica) retepo3ucuul 3hbexT MmoxeT gocturaTh 100% u Brime. Tak, 0 Cyxou
macce noberos rerepo3uc gocturaer 100 % y rubpunos japonica/indica, He
npeBeimaer 70 % u 50 % y rubpupmos indica/indica, japonica/japonica,
cooTBeTCTBeHHO[16]. KonruuecTBO BHIIOTHEHHEX KOJIOCKOB MEXIIOLBHIOBHIX
rubpunoB He npesuimaeT 40%, y BHYTPUBUOOBLHIX - OHA 3HAUUTEINILHO BHIIIE - [0
90 % indica /indica u go 92 % japonica/japonica [12]. 'eTepo3uroTrasie Gpopmsl
S5/S5' - cTepunbHH, 00pa3lkl, HECYUIde TeHHl IIHPOKOH COBMECTHMOCTH -
deprumpHE (S5' /S5 S5'/ S5"). BHegpeHNe OaHHBIX T€HOB B (POPMEI C BHICOKOM
KOMOMHAMOHHON CIOCOOHOCTHIO, IO3BOJUT MOJYYUTH (GEPTUIILHEIE
MeXIOOBUIOBEIE THOPUIE, C BEMUYMHOM reTepo3uca mo 100 % [8-15].

IIenbio maHHOM PabOTH OHITO CO3MaHHe HCXOOHOTO MaTepHalla NIpHU
MeKIOABUNOBOM r'UOPUAN3aHY (CI0IH30BATIICH COPTA 3apy0eKHOU CeNeKIin-
TDK 1, IR 77186-122-2-2 -3(NSIC RC 158)(158), IR 66, Moroberican, Dular,
A3yceHa M 0TedyeCTBeHHOU ceneknuu - AHaut, ®marman, AHTaps, AHaUT,
Hosarop, IIlapM). 3TO MO3BONUT PACIIMPUTL HOPMY PeakIUU CO3LaBaeMoro
o0pasla 3a CYeT UCIO0Ib30BAHUS I'€HETUYECKOTO TOTeHNIKasIa 000UX IIOABUOB U,
CleroBaTeNnbHO, obecreynBaeT GONbINYI0 CTAOUIBHOCTD [I0JIyYaeMbIX ypOXKaeB
puca.

TakXke B JAaHHOM HCCJIE[OBAHUU PACCMATPUBAETCS IIPO6GIeMa MOBHIIIEHUS
conepkKaHUsg aMUIO3H. Y COPTOB 0TEYECTBEHHOM CEeIeKINYU ee cofepXkaHnue 16 -
20 %. ¥V copTtoB noaBupa in-dica, KOTOphle BOBJIeYeHH B THOPUOK3aLUI0 €€
copmepxkanue 22-27%.

Martepuanbsl U MeTOObI. PacTeHUSs BHIPAIIMBANIKUCH Ha BereTallMOHHOM
miomanke mo o0menpuHATHIM MetogukaM BHUU puca, onnineHume npu
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rubpUaM3anUN OCYLIIECTBIISTIOCh TBEI-METOAOM. PacTeHHs BEIpAIIMBAIOTCS Ha
onTHMaNbHOM (oHe MuHepanbHOoro mutanus (N120P60K60). Kombunauuu c
KOJIUYeCTBOM THOPUOHBIX 3€PHOBOK -10 pacTeHUM Ha BapUaHT ombiTa (2
IIOBTOPHOCTHX). MaTepuHCKHUe pacTeHHUs BEICEBAIUChH B 3 CpoKa o 12 cocymos
gepe3 15, 25, 35 gHel nocne onwuiuTenel. KOHTponeM ciyKuT copT CHEXUHKA,
IIOCaKEeHHEIH C TOU XK€ IYCTOTOU CTOSIHUS.

AHanu3 KadyecTBa BHENUBIINXCS 00pa3unoB OymeT NPOBOJUTHLCSA C
HCIonb30BaHueM npubopa Mudppamom - FT-10 (comepkaHue aMuUIO3E, Oeska,
BIIaXHOCTh). MeTOo OCHOBaH Ha M3MepeHUU KodbduinueHTa NponycKaHUI
uccienyeMoro obrekra B HGpakpacHO! 0671aCcTH CIIeKTpa.

Pe3ynbTaThl U 00cyKaeHHe. llenbio naHHOU pabOoTH SBNAIOCH CO3TAHUE
CEeNIeKLIMOHHOI0 MaTeprana, XapakKTepU3yIlerocsl IOBLIIEHHEIM COfepXKaHueM
aMUJIO3Hl U BEICOKOM IIPONYKTUBHOCTEIO.

Tab6numa 1. XapakTepuCTHKA KOJIIEKIUOHHEIX 06Pa3I[0B C BHICOKHUM
comepKaHMeM aMHIIO3bl U YCTOMYHUBOCTHI0 K IHPUKYISIPHO3Y

Ha3Banue .
. Bricota |KomuuecTBO YcTonuuBoCcTh

obpasua |[dHe# oo Copepxanue(|ConepxkaHue

pacTeHus, [IpOOYKTUBHEIX o o K IAPUKYJIS-
[IOABUAA |CO3peBaHUI amunoss, % [6enxa, %
L ™M moGeros, ImIT. puo3y, 6ann
indica
TDK 1 128 113,00 14 5,00 8,6 1
IR 77186-
122-2-2-3
(NSIC RC 120 97,00 16 22,5 8,4 1
158)
IR 66 115 96,00 14 23,5 8,1 2

Ta6nuua 2. Kparkasi xapakKTepHCTHKA HEKOTODEIX COPTOB pHCA,
WCIIOJIb30BAHHAIX TPU TUOPUOM3ALNN

Kon-Bo
Bricotaldnura |Macca
. . KOJIOC-
pac- rJIaBHOU |raBHOM
Copt . . IMonsupn |koB Ha |[OMONHUTENIbHEIE IPU3HAKU
TEHUS, |METENKY, |METENKY,
MeTeJKe,
cM cM r
mT
Moro- . YCTOWYNB K NUPUKYISIPHO3Y,
- 1110,00 17,75 0,84  |japonica|180 PHKYJIHDHO3Y
berican 3aCOJIeHUI0 U IpyruM crtpeccaM (I'Bunes)
OKpallleHHEIE I[BETKOBbIE YellyH,
Dular [80,00 ]20,70 1,89 Indica |80 ($HONIeTOBHY allUKYIIIOC, TeH CBI3aH C
nokycoM S5 (Munus)
ApoMaTHYeCKUi, YHUKAJIbHOE CTPOEHUE
Asycena|85,00 16,40 1,03 Japonica|120 KOPHEBOU CUCTEMBI, YCTOMYUB K
MUPUKYNApU0o3y (PUNUNITUHEI)
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OpHoOM U3 3afgay HCCIeNOBAHUS OBITIO BhIJ€JIeHrn€e BBICOKOIIPOAYKTUBHBIX
paCTeHHI:I B 1"I/I6pI/IJI[HI:-IX KOMOMHAITUSX C BHICOKOAMHUIIO3HEIMHU 06pa3uaMH.

Tabmuria 3. CpegHsas Macca 3epHa C PACTeHUS B THOPUIHHIX KOMOMHAIIUAX, T

CpernHee 3HaUYeHNE MacChI
Ha3Banue oOpa3iia  |3epHa ¢ pacTeHus (X=Sx), Macca 3epHa ¢ Macca sepsa c
r pacteHus, min, r  |pacTeHus, max, I
158*Anaut 2,3+0,15 1,92 2,58
158*®narman 4,5%0,25 3,98 5,03
158*duTapn 3,2+0,35 2,50 3,99
IR 66*Anant 3,7+0,25 3,20 4,28
IR 66*HoBaTop 4,3+0,20 3,88 4,74
IR66*®narman 3,9+0,23 3,44 4,44
IR 66*Tapm 4,8+0,33 4,09 5,47
IR 66*duTapn 5,1+0,41 4,24 5,98
Perym*A3ycena 2,3%£0,15 1,98 2,62
TOK*AHTaps 3,9%0,27 3,41 4,57
[Tapm*Dular 1,8+0,09 1,61 2,04
Moroberican*Anaut |2,4+0,26 1,92 3,05
Upla*Anaut 3,0x0,16 2,68 3,36
CHeXxuHKa St 4,7+£0,58 3,28 6,14

Tabmuna 4. CpegHee 3HaUeHUe MoKa3aTenel KauecTa 06pas3uoB prca, %

KomOGuHarmsa Benok,% Bnax#HoCTb, % Amumnosa,%
158*Anaut 7,958 8,43 23,896
158*®narman 8,309 8,071 23,754
158*dHTaph 9,083 7,924 24,574
IR 66*AHaut 8,115 8,135 24,422
IR 66*HoBaTop 7,535 8,198 25,495
IR 66*®narman 9,219 8,071 24,954
IR 66*I1Iapm 7,728 8,126 24,326
IR 66*duTaph 8,849 7,988 25,574
Perym*Asycena 7,531 8,158 26,74
TOK*SAHTaph 7,582 8,238 10,864
ITapm * Dular 7,063 8,261 23,813
Moroberican * AHauT 8,129 7,774 24,82
Upla*Anaut 7,484 8,143 24,544
CHexkuHKa St 6,658 8,297 17,55
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Cpequss Macca 3epHa C PaCTeHHs 0Ka3alach B TMOPHIHBIX KOMOMHALIMAX:
158*®narman (4,51 r), 158*dAuTaps (3,24 r), IR 66*AHaur (3,74 r), IR
66*Hosatop (4,31 1), IR 66*®narmasn (3,94 1), TOK*duTaps (3,99 r). ['ubpumgHbe
komOuHanuu IR 66*AuTaps (5,11 r), IR 66*[Ilapm (4,78 r), moka3anu 6onee
BBICOKOE TI0 CpaBHEHMIO cO cTaHmapToM CHexuHKa (4,71 r) cpenHee 3Ha4YeHUE
MacCCH 3epHa ¢ pacTeHus (Tabmuia 3).

B xome mpoBefeHUs JaHHOW paboTHE OBIIO U3YyUEHO cofepXKaHue Oenka u
aMHUJIO3Hl ¥ PA3IUYHBIX THOPUAOB puca. [IpoBeNeHHOEe UCCIENOBAHNE TO3BOIUIIO
BHIIENIUTH B TUOPUAHBIX MOMYJIAIUAX 00pa3IEl C MOBHIIEHHEM COMepXKaHUEM
TIpOTeNHa ¥ aMUJI03bl (PUCYHOK 1-2, Tabnuua 4).

BoiBOAEI.

1. CpenHssi Macca 3epHa C pacTeHUS OKa3ajdach B THOPUMIHBIX KOMOMHAIMIX:
158*®narman (4,51 r), 158*duTaps (3,24 r), IR 66*Anaut (3,74 1), IR
66*HoBaTtop (4,31 1), IR 66*®narman (3,94 r), TOK*AuTaps (3,99 r).
T'ubpungueie kombuHanuu IR 66*dAuTaps (5,11 r), IR 66*Ilapm (4,78 1),
moka3anu 6ojee BHICOKOE IO CPaBHEHMIO CO CTaHmapToM CHexuHKa (4,71 1)
cpenHee 3HAUYEeHNE MACCH 3epHa C pacTeHus (tabmuma 3).

2. Insg kom6unauwmii: IR 66*®marman mokasaTenb comepxkanus 6eka okasancs
HaubOoNbIIUM U cocTaBun B cpegHeM 9,219%, 158*dutaps - 9,083%,
Moroberican * Anaut - 8,12%. [I0CTOBEPHO yCTyIanu NAaHHOW KOMOMHALUA
rubpunsl IR 66*AuTaps (8,849%) Mlapm * Dular (7,063%) u Upla*AHaur
(7,5%)(Tabnuua 4, puCyHOK 1).

3. Tlo comepzKaHUIO aMUJIO3H TaKKe BHIEIMIach rubpugHas komOuHanus IR
66*HoBaTop, B KOTOPOU ee cofiep:KaHUe COCTaBUIO B cpegHeM 25,495%, IR
66*duTaps (25,574%), Peryn*Asycena (26,740%), Moroberican * Anaur,
(24,820%), 3HauuTENbHO NIpeBOCXOAsA cTaHZapT CHEXMHKY 0 OaHHOMY
mokasaTenio (17,545%)(tabmmna 4, pUCYHOK 2).
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YIK 633.18:470:631

COBPEMEHHOE COCTOSHME U NTEPCIIEKTUBBI PA3BUTHUSA
OTPACJIA PUCOBOIICTBA B POCCUMCKOM ®ENEPAIINA

lapkyma C.B., Ecaynosa JI.B., ['ocnaguHoBa B.U.

depepanbHOE TOCYyapCTBeHHOE OI0[?KETHOE HayYHOe yUpeXkaeHue
«BcepoccuiicKuyl Hay4HO-UCCIeI0BATEIbCKUM NHCTUTYT pUCa»,
Benozepnsni, 3, Kpacuomap, 350921, Poccust

E-mail: arrri_kub@mail.ru

B cmambve oceeweHbl 8onpockl npoussodcmea puca 8 mupe u 8 Poccuiickoil
dedepayuu,noKazaHa poab Kyabmypbl 8 Npo0o80/1bCMBEHHOM 0aAAdHCe CMPAHbL,
npedcmasaeHa xapakmepucmuka pocculickoeo pvlHka. B nepcnekmuse yeenuyeHue
npouszgodcmea puca u npodykmog e20 nepepabomkusa cuem eHeOpeHUA HOBbLIX
8bICOKONPOOYKMUBHBIX COPMO8, Bbicmpoll copmocmeHe u 20cy0apcmeeHHol noddepaicke
nepepabamoigarouieli npombluLIeHHOCMU 8 OMpacau pucosodcmed.

Kawueeble cao0ea: puc, ypoxcaliHocmbv, COpm, Kauecmeo, COpPMoCMeHd, XpaHeHue,
nepepabomka, mexHo/102us, UMNOPM, 3KCnopm.

Key words: rice, yield, varieties, quality, variety change, storage, processing,
technology

Puc sBngeTcs BaXHellIeld NPOLOBOJILCTBEHHOU KYNIbTYPOU MUpA - UM
nuTtaetcs 6omee 3-x MIpA. 4en. u obecmeuyuBaeTcs 0omee 30 % MHUIMEBHIX
KaJIopu#, IOTPeOIsIeMbIM Y€JI0BEYECTBOM; IIPOM3PACTAET MPEUMYIECTBEHHO B
TPOMIUYECKUX U CYyOTPOIMYECKUX paioHax. B HacTosmee BpeMs (2014/2015 rr.)
TMOCEBH ero pa3MelneHH B 116 cTpaHax Ha muomagu 160 MIH. Ta, TOHOBOE
TIPOU3BOACTBO 3epHa B MHUpe cocTaBisieT okoiao 740 mnH.T. [To ypoXalHOCTH
(cpemussa B mupe 4,5T/ra) puc 3aHUMAaET IIEPBOE MECTO CPEeOU BCeX 3ePHOBHIX
KYJIBTYD, a TI0 TOCEBHEIM IJIOIIAMSIM ¥ BajoBOMY COOPY - BTOPOE MECTO B MUpE.

B pucoBopcTBe 3aHATO 6oee 50 % TPYMOBLIX PECYPCOB arpapHOr0 CeKTopa
nnaHeTs. CIpoc Ha PUC eKeTOfHO Bo3pacTaeT, u 1o nporro3y FAO, k 2020 r. ox
cocTaBUT 781 MJH. T, IpeBHCHUB Ha 2-3% chnpoc Ha nmeHuny. Oxugaemoe
NpPOU3BOACTBO puca - 750 mnH. T K2020 r. -HE CMOXET yOOBJIETBOPUTH
TIOJTHOCTBIO CIIPOC Ha HETO.

[Ipu aTOM caMBIMH KPYIHBIMH IIPOU3BOOUTEISMU PUCA B MUDPE SBITIOTCS
KuTait 1 UHOus - cOOTBETCTBEHHO, 0K0J10 35% 1 21% OT MHUpPOBOTO 06BEMA.
Hecxkoneko MeHbie npoussonaT UanoHe3us, banrnagem, BretHam, Taunaung,
MrbauMa, Oununnuasl, bpasunus, AnoxHusa u gpyrue crpasil. B Poccuu Banosoi
cOop puca COCTaBIIET B HacTosImee BpeMs 1,1 MnH. T. (A7 cpaBHeHUS: Kutan -
okojio 200 MyH. T).
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[Tpu cpemHeMUPOBOM IOTpPeOGIeHNN PHCOBOM KPYIH Ha AYIIy HaCeleHUS
0KOJIO 57 KI' B TOJ 9TOT IMOKa3aTenab B A3uu coctasnsgeT 80 kr (ot 13-15 kr B
Typuuu u INakuctare go 160 kr/rop - B Jlaoce, baurnapem, Mesaame u gaxe 240
KT - B bpyHee).

B EBpomne cpenHegymeBoe moTpebieHue B TOJ COCTaBIAET OKOJIO 5 KT.
CpemHEeCTaTUCTUYECKUN POCCUSHUH MOTPEOIIAEeT 0K0J10 4,5 KT puca B TOf.

Tabmuna 1. MecTo puca B moTpebieHuu Kpyn HacenenueMm Poccun, %

HaumeHoBaHue Tlons HaumeHnoBaHue Moz
notpebnenust, % notpebnenus, %

Puc 42 T'opox 4

I'peunesas 21 AuneBas 3

«I'epkynec» 8 [NmennyHas 3

[Tmeno 6 OBcsiHas 2

ManHas 5 Kykypysnas 2

ITepnoBas 4 Kpynw! - Bcero: 100

OTeuyecTBeHHass PUCOBOAUYECKAS OTPACIb B HACTOSIIEe BPEMS SIBJISIETCS
HEOThEMJIEMOM YaCThI0 3€PHOBOTO arpOIPOMEIIIEHHOTO KOMIINIEKCa, B
COIIMaJIbHO-3KOHOMUYECKOU chepe KOTOPOro OHa 3aHMMaeT BaiKHEHUIIee MeCTO
(1).HecmoTpsa Ha TO, uTo Poccus He sIBNsEeTCAS PUCOBOU [epxXKaBOU, U PUC He
BXOJHUT B YHCJIO OCHOBHBLIX IIPOIYKTOB IIUTaHUS U HE 3aHUMaeT Befyllee MeCTO B
nunieBoM OanaHCe HaceJeHUS Halled cTpaHb, OCHOBHas mons (42 %) B
moTpebieHuu KPyn mpuxonuTcs, no gauHuiM UKAP, uMeHHO Ha 3Ty KyNbTYPy
(Tabm. 1).

Tabnuua 2. [Ipou3BomcTBO puca B cy6nekTax Poccuiickoit demepaluu B
2014r.

Peruon Basnosoit c6op, THIC. T Ions perunora, % ot PO
Poccuiickas ®epepanus 1047,0 100,0
Kpacuomapckuit kpait  |823,0 78,6
PocToBckas 061actb 65,7 6,3
ITpumopckul Kpau 60,5 5,8
Pecniy6nuka Jarectan (54,1 5,2
Pecny6nuka Appirest 20,6 1,9
Pecny6nuka Kanmeikus 8,0 0,8
Actpaxanckas o6macts 12,9 1,2
YeueHnckas pecnybnuka [[1,5 0,1
Espetickas AO 1,0 0,1

B IIPpOOOBOJILCTBEHHOM fGamaHce Poccum pucCcy OTBOOUTCA 3HAYHUTEJIBHOE

MecCTO.
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B Poccuiickout ®epmepanny B HaCTOSIIEE BPpeMS PUC BHIPAILIUBAETCS B TPEX
dbemepanbHBIX OKpyrax, B 9 cybbekTax: B FOxHOM demepanbHOM OKpyre -
Pecnybnuku Apwires, Kanmeikus, KpacHomapckui kpad, AcTpaxaHCKas u
PoctoBckas obnactu; CeBepo-KaBka3ckuil denepanbHEN OKPYr - Pecnybauku
Harectan u YeueHckas; [JanbHEBOCTOUYHHY (QefnepanbHbIA OKPYT - IIpuMopckuil
Kpa¥ u EBpeiickast aBTOHOMHas 06/1acTh (Tab. 2).

B 2015 r. moceBHasa nnomanbs puca B Poccuu cocraBunal99,4 twic. ra,
ypOXKaHuHOCTh 6,2 T/Ta ¥ BajoBOi c6op puca-3epHa- 1220,7 ThC. T. B 0CHOBHOM
PUCONIPOU3BOAAIIEM PETUOHE CTpaHH - KpacHomapCKoM Kpae ypOKaWHOCTh
mocturmna 7,0 T/ra, a BamoBou c6op - 945,2 TEIC. TOHH (B Bece mocie JopaboTKu),
(Tabmn.3).

Pocty BamoBsIx c60poB puca-3epHa B 2012-2015 rr. mocpaBHeHuto ¢ 1997 r. B
Poccuiickoit ®epmepanuu B 1menoM u Ha Ky0GaHuM B YaCTHOCTH, BO MHOTOM
C11oco6CTBOBAJIO PaCIIMPEHNE TIOCEBHHIX IIOMANEH, TOBHIIEHNE YPOXKAHNHOCTH.
YpoxkaWHOCTh, B CBOI0 O4Yepenb, POCjia B pe3yJibTaTe BHEOPEHUS HOBHIX
BEICOKOYPOKAaWHEIX COPTOB, 'Ie OCHOBOIIOJIaramilas pojib B GOPMUPOBaHUU
BEeJIMUMHEL ¥ KaueCTBa ypoxas oTBogutcs ¢orocuHTe3y (4). HemanoBaxkHoe
3HaYeHUEe MMEET MOTelNJIeHNe KJIUMaTa U IOBHIIEHNWE Teln000ecIedeHHOCTH
KYNbTYpH 3a mepuop Beretauuu (3). Ocoboe BIUSHUE YAENSETCS BHEIPEHUIO
aganTUBHBEIX COPTOBEIX KOMIIJIEKCOB C Y4Y€TOM arpo3KOJOTUYECKOTOo
PaioHUPOBAHUS TEPPUTOPHUHU, cOATaHCUPOBAHHOMY MPUMEHEHWI0 MUHEPaIbHEIX
ynoOpeHu#, MeIMOPAHTOB, IIECTULIHIOB.

Tabmuna 3. [lnHaMUKa TPOU3BOACTBA puca B Poccuiickoi depgepannu

Peruonnt Tom

1986-1990 (cpem.) [1997 [2012 2013 2014 J2015*
IToceBHbIE IIOMAAH, THIC.TA
Poccutickas ®epeparus (301,0 151,0 J201,0 ]190,0 J195,0 |199,4
KpacHomapckuii kpait  |148,0 101,0 1133,0 |126,0 |131,0 |134,2
IIpyrue peruoHsr 153,0 50,0 ]68,0 64,0 |64,0 65,2
YpoxaliHoCTE, T/Ta
Poccutickas ®epmepanus (3,5 2,2 5,5 4,9 5,4 6,2
Kpacuomapckuii kpait (4,2 2,4 6,4 5,8 6,3 7,0
IIpyrue peruoHs 2,9 1,8 |31 3,0 |32 3,9
BarnoBoii c60p, THIC. T
Poccutickas ®epeparus [1054,0 328,0 11052,0 [934,0 |1047,0 |1220,7
Kpacuopapckuii kpat  614,0 236,0 1857,0 ]728,0 |823,0 ]945,2
[Ipyrue peruoHs 440,0 92,0 1195,0 ]206,0 |224,0 |275,5

ITpumeuaHue: * OnepamugHvle OaHHble, YOOPKA puca npodoAHCAeMCH.

B mocnenuue rogsl 61aromapsl BHEIPEHUI0O MHHOBAIIMOHHEIX TEXHOJIOTHH U
COPTOB C NOTeHIHWanbHOU ypoxkaunHocTeio 10,0-12,0 T/ra, a Takxe
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TOCymapCTBEHHOM NOAAepKKe PUCOBOM OTPACTH, YPOKAUHOCTh PHCa BIEPBEHIE 3a
BCIO UCTOPHIO prcoBofcTBa Kybanu mpubnu3unach K nokasaremnto 7,0 T/ra, 4To
SBJISIETCS YPOBHEM €BPOIECKUX PUCOIPOU3BONAIINX CTPaH, TaKUxX Kak Uranud,
Ucnanug, Typrus.

[ToTeruanbHEle BO3MOXKHOCTY PUCOBOACTBA Poccuu m03BONAIOT €XKErofHO
IIPOM3BOAUTL OKOJIO 1,5 MJIH. TOHH pHCA-3€PHA, YTO IOJIHOCTHI0O 00€CIEYUT
HaceJieHUe KPYIIOM puca ¥ 3HQYUTEIbHO YBEeJIMYUT II0CTaBKy Ha 9KCIIOPT. Yke
HaumHada ¢ 2010 r. cuTyanus KapAuHANIBHO CTajla MEHATHCS, W Hallla CTpaHa
CTaja 3KCIOPTUPOBATh 3HAYUTENbHEIE 00BEME! prca 3a pyOex. 3a mociepHue 5
JIeT BHIBO3 puca 3a pybex B cpegHeM cocTaBun 1013 ThIC. TOHH, T.e.
TIPAKTUYECKHU CPABHSJICS C UMIOPTOM (Tadi. 4).

Tabmuria 4. XapakTepHUCTHKA POCCHUHCKOT0 PEIHKA puca (2004-2014 rr.)

[Tpou3BemeHo IToTpebHOCTD
Bripa6oraso ObecreyeHHOCTh
puca (B macce B puce (mpu
KDPYIIEL B puce WmmnopT, |9kcmoprT,
T'og [mocne HOpME
(pacuer), THIC. COOCTBEHHOTO THIC. T THIC. T
mopaboTKH), 4Kr/4e), THIC. o
[IPOU3BOACTBA, %
THIC. T T
2004 (398 208 580 36 465 4
2005 [521 283 580 49 368 7
2006 (616 335 580 58 359 12
2007 637 346 580 60 233 23
2008 666 362 568 62 272 31
2009 (882 479 568 84 186 69
2010 1050 571 568 100 218 199
2011 {1049 570 568 100 173 156
2012 1056 573 568 100 191 334
2013 {935 505 570 89 225 142
2014 {1047 571 585 98 253 182

CrenyeT mOOUYepKHYTh, YTO MPOU3BOACTBO PUCA [0 CUX MOP OCTAETCS OYEHBb
BBICOKO3aTPATHEIM. B I[aJ'IBHefIH.IeM OCHOBOM BHIXXMBAHHUS PHUCOBOAYECKHUX
X035UCTB MONXKEH CTAaTh [epexol Ha Majo3aTpaTHEE, 3KOHOMHYECKHU
OTIpaBIaHHEIE CUCTEMHI PHCOBOACTBA. OTHENbHBIE 3JIEMEHTEl 3TUX CHCTEM YXKe
pa3paboTaHH y4YeHHMH BCepoCCHECKOT0 HAyYHO-HCCIEA0BaTEIbCKOTO
HHCTUTYTa PUCa, MHOTHE TEXHOJIOTUU U MIPUEMEI yKe YCIIEIIHO IPUMEHSIOTCS B
mpou3BogcTBe. Ho HaumbGomee CI0OXHEE 3Talb - (GOPMHpPOBaHUE
9HeprocOeperamuux, 3KOJOTHYECKH UYUCTHX CUCTEM M BHEOPEHUE UX B
IIPOU3BOACTBO - IPELCTOUT IPOUTU B ByOyIIeM.

B nepcnekTuBe pa3BUTHS IPOU3BOACTBa puca B Poccuiickoit emepanuu mo
2020 r. He0OXOAMMO HOBECTH IIOCEBHEIE IJIOLIAAX IION 3TOH KYJIBTYPOH 1O
230-240 TeIC. Ta. [Ipu cobmoogeHMM HAy4YHO-000CHOBAHHOTO CeB00GOpOTa
HMeeTCs BO3MOXKHOCTh HapalllMBaHUs MMOCEBHHIX IIOIafei B KpacHomapckoM
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Kpae mo 145 ThHiC. Ta, a MO OPYTUM PHCOCEIINUM CcyObekTaM HOXKHOTO u
IanpHEBOCTOYHOTO GefepanbHbIX OKPYroB o6ecrneduTs eile 90 THIC. ra IIOCEBOB
puca (2). 9To BO3MOXKHO, €CIU MOBEICUTh YPOBEHb UCIIOJIb30BAHUS IJIOLIafiel
PUCOBBEIX OPOCUTEJIBHEIX CUCTEM, KOTOPHIM B HACTOSIIEe BpeMs KpaiiHe HU30K U
coctaBnsieT B cpegHeM no Poccuu 30,4 %. OCHOBHOU NPUYUHOU CTOJb
He3h()EKTUBHOTO MCIIONIH30BAaHUSA PUCOBBIX OPOCUTENIBHBIX CUCTEM SIBJISIETCS
yXyOlleHue uX MeIHOPAaTUBHOIO0 COCTOSIHUS, YTO He [aeT BO3MOXKHOCTU CTPOTO
BHIIEPXKMBATh HAYYHO-000CHOBAHHYIO TEXHOJIOTHIO BO3[EJIBIBAHUS PHCa. B
pes3ynbTaTe GOINbINKe MIONagX HEBO3MOXKHO HCIONTb30BATh /IS BHIPALIMBAHUSI
puca. g nogmepXaHUs PUCOBEIX CUCTEM B pabodyeM COCTOSIHUU HEOOXOOUMO
TIpOBEEHNEe CTONb IOPOTOCTOSIIUX METHOPATUBHLIX MEPOIIPUSATHM, KOTOPHIE HE
B COCTOSTHUM ITPOPUHAHCUPOBATL B HE0OX0OUMOM 00beMe axke 3KOHOMUYECKHU
KpEIKUe PUCOIIPOU3BOASIINE IPEATIPUATHA.

OuHaMuuHOe U 3b}eKTUBHOE pa3BUTUE OTPACiIU PUCOBOACTBa B Poccuu
3aBUCHUT OT TOCYLApCTBEHHOTO PeryJIupOBaHUS PHHKa 5KOHOMUYECKUMHU
MeTOaMH, BK/IIOYAIOUMMU CJIefylolllee: OCYIIeCTBIeHNEe aKTUBHEIX [eNCTBUMI
npaBuTenbCTBOM P® Ha pHUCOBOM DPHIHKE IO IOAAEPKKE OTeYeCTBEHHOTO
TOBApPOIIPOU3BOOUTENIS; OCYIIECTBIIeHNe (PUHAHCOBOM IOANEPKKH PHUCOBOACTBA
Ha ¢emepanbHOM ¥ PETHOHATEHOM YPOBHSIX.

Inag 3amUTEl 0TEYECTBEHHOTO TOBAPOMPOU3BOMUTENS U oOecmedeHUs
IPONOBONLCTBEHHON 0€30MaCHOCTH HEOOXOOUMO: MCKIIUYHUTH
HEKOHTDPOJIMPYEMEIN UMIIOPT PHUCA, OJIT 4ero YKeCTOYUTh KOHTPOJIbHEE QYHKITUN
I'TK Poccuiicko#n ®depmepanuyu; co3[aTb TOProBO-IOCPENHUYECKYIO
CllenNalu3uPOBAHHYI0 CTPYKTYPY MOJI YCTAQHOBJIEHHUS NPSIMBEIX KOHTAKTOB
TIPOM3BONUTENIEN C ONTOBBIMHM IOKYIATEISIMU M C BO3MOXKHOCTHIO BHXOMla Ha
BHEIHUY PBIHOK, YTO [AaCT BO3MOXKHOCTh IIOBHICUTH 3¢GEKTUBHOCTh MapKeTHHTa
¥ yIpaBlieHHs] COBITOM; BBECTH KOMITEHCAIIMIO 3aTpPaT IPOU3BOAUTENIAM 3€pHA
puca B pa3mepe 50 % croumocTu npuobpeTaeMbIXx MUHEPAJILHEX YHEOOpeHUH,
CPEeLCTB 3amuTH pacTeHuit, 'CM, CelIbX03TEeXHUKU U 3JIEKTPOSHEPTHY;

IpefyCcMOTPeTh HOTAlUM Ha BefeHUEe 3JIUTHOTO CEeMEHOBOLCTBA DUCA;
OCYWIECTBASTh 3aKYIOKy pHca 3a cueT ¢emepanpHOoro OHOXKeTa,
npefHa3HaYeHHHX [AJS OCYIIECTBJIEHUS TOCYHapCTBEHHBIX 3aKyIOYHHIX
WHTEPBEHIUN C I[eJIbI0 pPeryilupoBaHUS pPHHKa CENIbCKOX03S9iCTBEHHOHU
TIPOAYKIMY, CHIPbSI U MPOJOBOIBCTBUS.

C menbio ONTUMU3AIMUM M pPaCIIMpPEHHUS aCCOPTUMEHTa IIpefdjaraeMbixX
TTOTEHITHAILHEIM IIOKYIIaTeIsIM TPOOYKTOB U3 PHca, IIenecoobpasHo:

-TIPOAIBUKEHNE OTEYECTBEHHBIX COPTOB IIIOTHHO3HOTO ¥ KPAaCHO3ePHOT'0 puca
Ha PHIHOK C IeJIbI0 CO3[aHUS HOBHIX OUETHUYECKUX NPOAOYKTOB [OJIS YIy4IleHus
KaydecTBa IIUTAHUS;

-ICIIOJIb30BaHHE OTEeYeCTBEHHOM pPHUCOBOM MYKH [Jig MPOU3BOACTBA
OUEeTHYECKOTO MUTAHUS C LEeJbi0 3aMellleHUS HUMIOPTHOTO CHIPbS IIPHU
TIPOU3BOMICTBE [ETCKOTO MUTAHUS W CHUXKEHUS IIeHBl T'OTOBOTO IIPOAYKTA;

- OpraHu3allus MPOM3BOJCTBA ACCOPTHUMEHTA PUCOIPOAYKTOB (XIOMIbS
PHUCOBBIE, KOHCEPBHl U3 pHUcCa, CyXue 3aBTPaKd U [AP.), C I[eJbi0 3aMelleHus
UMIOPTHBIX NPOAYKTOB (KayeCTBO KOTOPHIX HEe BCerga COOTBETCTBYET
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Tpe6OBaHUAM 3KOJIOTHYECKOH 6€30MaCHOCTH) U CHUXKEHHUS IIEHH TOTOBOTO
IIPOAYKTA.

He MeHee BaXHHM (HaKTOpPOM B peIIeHUH 3TOTO BOIpOCA ABIAETCHA
COBepIIEeHCTBOBAHKE HayyHOTro obecrieueHNsI OTPACHIY U [IOBHILIEHNE eT0 POJIU B
Pa3BUTUM OTEUECTBEHHOTO PHCOBOLCTBA.

Peanuszanusg 3TUX Mep HacT BO3MOXKHOCTb COXPAHUTL KPYIHEUIUU B
Poccuiickoit ®enepaliuu pyuCOBHIY ITPOU3BOICTBEHHO-METMOPATUBHEIM KOMILIEKC
u OymeT cmocoOGcTBOBaTh Oonee 9¢hGHEKTUBHOMY HCIOJIb30BAHUI0 OCHOBHHIX
dborpgoB, obecmeduT panbHeHIIee pa3BUTHEe WMMEKOI[ETOCS MOTEHIMAA,
KOMIIIEKCHOE HCII0JIb30BaHNE IPUPONHEIX PECcypCcoB, 3aMeTHO YIyYIIUT
COIIMaNIbHO-3KOHOMHUYECKYI0 CHUTyaluio, 006ecledyuB IOJHYI0 3aHATOCTh U
yny4llleHue XKU3HY HaceJleHUs B pPUcocelomux peruonax Poccuiickoit ®enepanuu.

I[Ipu 3ddexkTUBHOM BeOeHUU XO034UCTBA HACHIIEHHOCTb DPHCOBHX
CceBO0OOPOTOB PHCOM MOXKEeT mocTurath 60-65 %, a MOCeBHBIE MJIOIIAAH B
Poccuiickoit ®epepanuu -230-240 TrIc. ra. CoBpeMeHHBIE BEICOKOIIPOLYKTUBHEIE
cOpTa NpH COOIIONEHUN HAay4YHO-000CHOBAHHON TEXHOJIOTHY BO3[ENEIBAHUS U
00eCIIEYeHHOCTH pecypcaMy CIOCOOHH peanu30BaTh CBOM HPOAYKTUBHBIN
IOTeHI[Mal U rapaHTHPOBaHHO o0ecledYnBaTh yPOXKAWHOCTh B CpefHEM II0
ctpaHe 5,0-6,0 T/ra (4TO yXke JOCTUTHYTO IO OTHEJIbHHIM peruoHaM B
2010-2015 rr.).

Kak cnenctsue, Poccus yxe k 2020 r. cMOXET He TOJBKO IOJIHOCTHIO
obecrneyuts cebsl pucOoM COOCTBEHHOT0 IPOU3BOACTBA, IPOU3BOAS €XKETOTHO
cBuIIe 1,5 MJIH. T puca-3epHA, HO U OCYLIECTBIISATH €T0 TOCTABKY 3a PyDex.
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ATJATITUBHOCTDb PUCA K ABUOTHYECKHM CTPECCAM AHAJIN3
IOPEKTHBHOCTH CEJIEKIIUHN

F'onyaposa 10.K., Xaputonos E.M. , Mantouenko E.A, Illener B.A.

depepanbHOE TOCYyapCTBeHHOE OI0[?KETHOE HayYHOe yUpeXkaeHue
«BcepoccuiicKuyl Hay4HO-UCCIeI0BATEIbCKUM NHCTUTYT pUCa»,
Benozepnsni, 3, Kpacuomap, 350921, Poccust

E-mail: serggontchar@mail.ru

Foavwasa yacmb noceeHbix naouw,adetl puca 8 Poccuu xapakmepudyemcs
He6/1a20NpUAMHLIMU NOYBEHHbIMU U/AU KAUMAMUYECKUMU )CA0BUAMU: 3ACOJNEHUEeM
pas3auyHoll cmeneHu u mund, 0CO/OHUEBaHUeM, 8 Nepuod sezemaluu ommeyeHbsl Kak
8bICOKUe, MaK u Hu3kue memnepamypel. CrefosamenvHo, yseauyeHue npouszeodcmeda
CB8530HO HE CMO/IbKO C NOBblUWEHUEM NOMEeHUUdAbHOU NPodyKmusHOCMU COpMo8 pucd,
CKO/1bKO CO cMabubHOCMbI0 Ypocas U KOMNAeKCHOU ycmoliuusocmoio K cmpeccam.

Kaiwoueevle cinoea: puc, abuomuueckue cmpeccsl, 3dcojieHue, 8blcoKue
memnepamypbl, CeeKyus.

Co3pmaHue copTa MpefdnojaraeT He TOJBKO IONyYeHHE U OTOOP HOBHIX
TEHOTHIIOB, HO ¥ IIOMCK 9KOJIOTMYECKOH HHUIIM, ITe 3TOT FeHOTHUI 00eCIeduT
BBICOKYI0 TPOAYKTHBHOCTBH, 3KOJOTHYECKYI0 CTaOMIBHOCTb ¥ KadyeCTBO
npoxykiuu. CenekluoHep, M0 CYyTH, U3ydaeT U OTOMpPAET He TeHOTUIIE KakK
TaKOBBIE, a OIIEHWBAET UX HOPMY Peakinu Ha a0uoTudeckue, OMOTUYECKUE U
aHTponuyeckue GakTOPhl CPebl. IKOJIOTUYECcKast OpraHu3anus CelneKIuoOHHOT0
TIpoIlecca BKITIOYAET CO3MaHKue UANOTHIIA - MOMIEIN COPTa, Ha OCHOBE CPEMOBLIX U
arpoTEeXHUYECKUX YCIIOBUYU Oymylled SKOHUINM, ONpPeNeieHre TeHEeTHUEeCKOH
cTpyKTypH copTa (KunpueBckuii A.B, Xorrinesa JI.B.,1997, KunvueBckuii A.B.,
2011). OT cTemeHu 3KOJOTUYECKON aflaliTUBHOCTH 3aBUCHUT KaK yPOXKaWHOCTb
COpTa, TaK U ee CTAOUIBHOCTDL B Pa3Hbie 10 METEOPOJIOTUYECKUM YCIIOBUSM TOJIbI
(Opararnes B.A., 1994; [lesios B.M., 2011).

CoyeTaHue MHOTUX aOMOTHYECKUX CTPECCOB CHUIKAET NMPOMYKTUBHOCTH
COPTOB U THOPHUOOB B MPOM3BOACTBE. MHOTOTPAHHOCTh NPHU3HAKOB,
00eCreYnBaloIINX MHOXKECTBEHHYIO YCTONYUBOCTE, IIPUBEIIH K TOMY, YTO YCIIEXH
TPafUIMOHHON CeJIeKIUH II0 CO3MaHUI0 BHICOKOIMPONYKTUBHEIX, 9KOJIOTHYECKHU
CTaOMITBHEIX COPTOB, HE3HAYUTENbHE. [IJI BKIIOUEHHUS KOMIIJIEKCa IPU3HAKOB,
TMOBHINAIIIUX YCTOUYUBOCTh K pPAAY abUOTUYECKUX CTPECCOB B
BHICOKOTIPOAYKTHUBHEIE, TIPY OJarOMpPUSTHHEIX YCIIOBUSIX, COPTa TPAOUIIMOHHOMN
CeNneKIuy, HeoOXOMUMO COYeTaHHue MHOTHUX MeTomoB. IIIupokue BO3MOKHOCTH
paboTH B MAHHOM HampaBIeHWUM, OTKPHIBAeT TOT (aKT, YTO OONBUIMHCTBO
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IIPU3HAKOB, ONpeNeNdIINX TOIEPaHTHOCTh K CTPecCy, KOHTPOIUPYETCI
HeckonbkuMU QTLs ¢ Gonbmumu 3dderTaMu. BoNbIIMHCTBO YCTOMYUBHIX
TeHOTUIIOB IIPEBOCXONAT KOJIJIEKIIMOHHBIE 00pas3lbl TOJBKO II0 OLHOMY MU
HECKOJIbKUM U3 IIPU3HAKOB, ONPefesolX afalTuBHOCTb. HoBbIE MOTIEKYIAPHO
- TeHEeTUYECKUE TIOAXOMbL IBISIOTCS HEOOXOOUMBIM MEXaHU3MOM IJIS BEISBIIEHUS
¥ BKJIIOYEHUS CJIOXKHEIX QNallTUBHHIX MPU3HAKOB B T€HOTUN 00pa3I[0B, IPHU
OOHOBPEeMEHHOM COXpPaHEHUU BEICOKOTO IIOTeHIWalla NPOAYKTHUBHOCTH.
HanpHeWIee yBeNUUYeHNE YCTOMYUBOCTH CBSI3aHO C 0ObeNMHEHWEM IyYIINX
anenel, 06eClIeYNBAIONINX TOJIEPAHTHOCTh K CTPECCAM C IOMOIIBI0 PA3TIMYHEIX
MeXaHW3MOB.

Vi3yueHue KOJIEKIUN TeHNIa3Mbl Pa3IMUYHOT0 IPOUCXOXKAEHUS U IOUCK
TeHETUYEeCKUX MEXaHU3MOB YCTOMYUBOCTH [/ pPa3paboTKU MeTOLOB
IpUMeHEeHUs UX B NPAKTUYECKOU CeleKIUU OCHOBHAs 3ajada FeHeTUKOB Ha
OAaHHOM 3Tame paboTr. B mepcnekTuBe HEOOXOOUMO U3YYUTh F€HETHYECKUHN
nonuMophu3M KaXkgoro M3 3TUX KOMIOHEHTHHIX IPU3HAKOB U IPUPOLY 3TOTO
nonuMopdu3Ma (oMo afgUTUBHEIX, JOMUHAHTHEIX U SNUCTATUYECKUX BKIIafO0B)
IJIS OLIeHKH IEePCIIeKTHUB UX KoMOuHaTOopuKy ( [Iparasues B.A., 2011).

MexaHu3ME GOPMUPOBAHUS YCTONYNBOCTH CXOTHEL [JIs1 PA3TINYHEIX CTPECCOB.
Tak, B popMupoBaHUe CONEYCTOMUYNBOCTY BOBIeYEHH (HAKTOPH, OLIpeeIsoline
YCTOMYUBOCTb K BO3LEMCTBUIO BEICOKUX U HU3KUX TeMIepatyp, 3hGeKTUBHOCTD
WCI0JIb30BaHUS 3J1€MEHTOB MUHEDPAJIbHOTO IMUTAHUS, 3aCyXO0yCTOMYHUBOCTD.
Cpenu nIpu3HAKOB €€ ONpenessiouuX: CKOPOCTh POCTa KJIETOK, XapaKTePUCTUKU
YCTBHUI[ ¥ YCTbUYHAS IPOBOAUMOCTH, 3PHEKTUBHOCTL HOTOCUHTE3a U CKOPOCTh
aTTparupoBaHUs NJIACTUYECKUX BEIIECTB U3 BEreTAaTUBHEIX B IeHEpaTUBHEE
opraHkl, a TaKXe UX MUKpoOpaclpefeleHUe MeXAy 3JIeMEHTaMHU COIBETHUS U
3epHoM (Davenport, Tester, 2000). Cpegu pusnonorunyeckux, MophoIoTUUYeCcKuxX
1 (HeHONIOTUUECKUX IPU3HAKOB, BOBJIEYEHHKX B GOpMUPOBaHUE afalTallud K
cTpeccaM, Haflo Ha3BaTh IJIACTHYHOCThL Pa3BUTHUS, TOPMOHANIBHYIO PETYIISINIO,
PETyJAIu0 OCMOTUYECKOT0 aB/IeHus, NesATeTbHOCTY aHTUOKCULaHTHEIX CUCTEM
X TeMIepaTyphl B IJIOTHOM II0CEBE, MPOYHOCTb XJIOPO(UII-60€IKOBOTO
KOMIIJIEKCa, YCTOMYMBOe IofiepkKaHNe Yucya 3epeH Ha MeTeJIKy, [IJITaCTUYHOCTh
Iepuona HaluBa 3epHa U coxpaHeHue Macch 1000 3epeH, coxpaHeHHe HHAEKCa
ypozKasi, OTHOCUTEJIbHYI0 CTabMIbHOCTh 3JIEMEHTOB CTPYKTYPH ypoXkas (Sexcion
et al., 2009).

I[TogTBepXKOaeT IepedyuCclIeHHOe paHee TOT (GakT, 4To u3 12 TeHOB,
WCIOIb3yEMEIX IJIl [IOBHIIEHUS YCTOMYUBOCTH K 3ACOJIEHUIO IIPU CO3LaHUU
TPaHCTEeHHEIX PACTeHUM, YeTHPe IeHa TakXKe [OBHIIAIT YCTOUYUBOCTE K XOJIOAY
4 3acyxe, 2 KO BCeM abHOTHYECKUM CTpeccaM, 6 MOBHIIIAIOT YCTOMYUBOCTH K
3acyxe unu xonony (Turan S., et al 2012; Xapurtonos E.M., 'onuaposa 10.K.,
2013). CnepgoBaTenbHO, IPU CO3JaHUM YCTOMYHMBHIX 00pPa3I[0B HE TOIBKO
IIPOUCXOMUT CeJIeKLUs Ha YCTOWYUBOCTD K IIeIeBOMY CTpPeccoBOMYy GakTopy, HO
TaKXe CO3[aeTCsl KOMILJIEKC TeHOB, [IOBHIIIAIONMIUX O0IIYI0 afallTHBHOCTE.

YcroitunBocTh 06pasia K CTpeccy, Kak IpaBuio, B Gpa3y IPOpPOCTKOB U
PeIpOnYKTUBHEE cTaguu cjaabo CBsS3aHH, II03TOMY TOJbKO PacCTeHHUS,
00beIMHSIONME TPHU3HAKU HA 00eux da3ax MOTryT OHITh afalTUBHE K CTPECCY B
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TedueHUe BereTalliOHHOT0 Iepuofa. [I0MCK reHOMHBIX PETMOHOB, OMPEeneSIounX
YCTOMYMBOCTh 3HAUUTEJILHO OCJIOXKHSIETCS TeM (HakKToM, YTO OHHU, U3MEHSIOIINE
TPAHCKPHIIIUIO, HAPUMeD, IIPY 3aCOJIEHUH, PACIIONI0OKEHH Ha BCEX XPOMOCOMaxX
puca. AHaJOTUYHbLIE JaHHBIE IIOIyYeHBl U [AJIS IPYTUX CTPECCOB (3acyxa, HU3KHUE
u BricoKue TeMiepaTypkl (Mcnally K.L.et al, 2006; ['oruaposa [0.K., 20108). Ha
aalTUBHOCTh K OOHOMY CTPECCY, B 3HAUUTEIbHOU Mepe, 0Ka3blBalOT BIUSHUE
YCJIOBUS BHEIIHeU Cpefbl, TaK YCTOMYUBOCTL K 3aCOJIEHUIO, CHUXKAETCS IPHU
BLICOKHMX HJIM HU3KUX TeMIIepaTypax, HeOCTAaTOYHOM HIIM HecOaaHCHPOBAaHHOM
MUTAHWUHU. 17151 POCCUICKUX COPTOB YCTOMYMBOCTH 00YCIIOBIIEHA, B OOIBLUIMHCTBE
CcllydaeB, KOMIIJIEKCOM HecCNeIu(pHUYeCKUX TeHOB, IMOBHIIANUUX O00IIYI0
aallTUBHOCTL OpraHu3Ma. M3ydeHue KOPpeNSUUOHHHIX CBsA3ed IMOKa3aso
HaJIln4yvde B3aMMOCBSI3U MeX[y ANMHHOM KOJIEONTHUIS, 3aPOALIIEBOT0 KOPHS,
comepxXaHUeM XJlopoduiga C yCTOMYUBOCTHIO K 3aCOJEHUIO, a TaKXke
B3aKMMOCBA3b MeXIY YCTOMYMBOCTBHI0O POCCHUUCKHUX COPTOB K Pa3NUUYHLIM
cTpeccoBuM ¢akTopaMm (XaputoHoB E.M., T'onuapora F0.K. 2010). To ecTs,
pPOCCUMCKUE COJIeYCTOWUYMBLIE COPTA XapaKTePU3YIOTCS: BEHICOKOM CKOPOCTHIO
pOoCTa Ha paHHHUX 3TAlax PA3BUTHS, YTO MTO3BOJISIET UM OBICTPO IPOXOAUTH a3kl
pas3BuTus Hauboree YyBCTBUTEIbHEIE K BO3IEHCTBUIO CTPECCOPOB; MOBHIIIEHHEIM
comepxkaHueM (POTOCUHTETUYECKUX IMUTMEHTOB; YCKOPEHHEM (HOPMUPOBaHUEM
KOPHEBO#M cucTeMbl, obecmeuuBaloiei 3QpGeKTUBHOE MUHEDPATbHOE NUTAHUE
yKe B HadallbHbIE (Da3bl BETeTAIlUU, U, TEM CaMbIM, IIOBHIIIAIOIIMNM alallTUBHOCTh
K cTpeccaM (Tabmura 1).

B penpopykTuBHyI0 Ga3y y yCTOUUUBEIX T€HOTUIIOB OTMEYaeTCsI TEHAEHINS K
HCKJIIOUEHHUIO [OCTYIa COJIed K JIUCThSIM, PACIIONOXKEHHBIM OJIM3K0 K METEJIKE
(ocobeHHO K (HTaroBOMYy JHCTY) W K CaMOW pPa3BUBAIOLIEHCS MeTeKe.
PanHecnensle o0pas3ibsl KMEIOT MPEUMYIIecTBa M3-3a COKpallleHUs Mepuoma
TIOTJIOIIEeHUS COJied, a TaKke B 0071acTAX, Tie 3acCOJieHHe CBSI3aHO C 3aCyXOH,
mpuxopsmedcs Ha mo3gHue ¢al3bl pa3BuTus (pucyHok 1). AHanu3
Mopdou3nonornyecKux XxapakKTePUCTUK COPTOB - HOHOPOB COJIEYCTOMYUBOCTH
1mokasajl, YTO MPX 3aCOJIEHUM [OJI HUX XapaKTepPHO: COXpPaHEHUE BBICOKOM
CKOpPOCTH POCTa, 6MOMAcCCH KOPHeH u cTeOjel, BHICOKOE OTHOCHUTEJIbHOe
comepzxkaHue xnopoduia, HI3KOe HakomneHne noHOB Na* u cooTHomenue Na*
/K* B moberax o CpaBHEHHIO C HEYCTOHYUBLHIMU TeHoTHIaMu (Garciadeblas et
al., 2003).

MexaHU3MBl (HOPMUPOBAHUS COJIEYCTOMUYMBOCTU OTHOCHUTEIBHO XOPOIIO
usydeHs (I'oruapoBa, XaputoHoB, 2015). K HUM OTHOCUTCS: BHIENEHUE
U3JIUINKOB CONEeN WU HU3KOe WX MoTpebieHHe; KOMIAPTMEHTANW3allus
SITOBUTEIX MOHOB B CTPYKTYPHHIX 00Pa30BaHUAX KJIETKU UM, TAK Ha3HBAEMEIX,
CTapHIX TKAHAX (MIHCTHSIX, cTebjie, MUCTOBHIX BArajXIlaxXx M KOPHSX); Oonee
BBICOKAS YCTOMYMBOCTh TKaHEM 3a CYeT KOMIapTMeHTalu3alluy COJied B
BaKyOJIAX; U3MeHeHrWe B QYHKIMOHUPOBAHUY YCTHUIL (Y YCTOMUMBHIX 00pa3loB
OHM 3aKpHIBalOTCsA OBICTPee IOCJie BO3AEHCTBUS COJIM), UTO IMO3BOJSIET
perynupoBaTh TOCTYIJIeHWEe CONled dYepe3 pusochepy, perynsanus
QHTUOKCHUOAHTHHX CUCTEM, SHEPTUYHBIH pPOCT, NO3BONANNIUNA CHU3UTH
KOHIIeHTPAIlUI0 CONH B PACTUTENLHBIX TKAHAX, PETYISAIUS OCMOTUYECKOTO
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OaBJeHHUs, OeTOKCHUKAIWsA MPOOYKTOB MeTabonu3Ma IpPU CcTpecce. B
PEemponyKTUBHYI0 a3y, V YCTOMUYUBHIX T'€HOTUIIOB, OTMEeYaeTCs TeHOEeHIUS K
HCKJIIOUEHHUIO MOCTYIa COJied K MHUCThSIM, PACIIONOXEHHEIM OJIU3K0 K MEeTEeJIKe
(ocobeHnHO K ¢1aroBoMy JHUCTY) U K CaMOM Pa3BUBAOLIENCS METETKE.

Tabnuma 1. KoppensiiuOHHEHE CBSI3W MeEXOy IPU3HAKaMH,
XapaKTEPU3YIOIMMU MOPGhO-bU3U0TOTHIECKIE PA3INYMSI COPTOB PUCA.
MIT |OK Inc OC/K |XnK |MIIu |C PIT |[III |3
MII 1
OK 0,75 |1,00
nc 0,39 10,55 1,00
>0C/K [-0,28 }-0,23 [-0,79 ]1,00
XnK 0,13 10,37 {0,40 }-0,46 1,00
MIIu 0,22 |-0,02 0,07 |-0,29 |0,15 |1,00

C 0,17 10,52 (0,40 |-0,40)0,19 |}-0,13 |1,00

PIT -0,07 1-0,05 {0,15 }-0,24 }-0,49 ]-0,03 [0,62 1,00

II1 0,26 10,12 [0,20 ]-0,31 }-0,24 |0,09 |0,34 0,57 |1,00
3 0,24 1-0,06 0,24 ]-0,35]-0,12 ]0,61 [-0,15 ]0,21 0,56 |1

IIpumeuanue: MII- macca npopocmka (2), K- dauHa xopusa(cm), [IC -
O0auHa cmebas(cm), OC/K - omHoweHue O0auHbl cmebas K O/UuHe KOPHA,
OmHocumebHoe codepicaHue nuemeHmos KoHmpoas - Xa K , MIIu - paHa no
0m3bl84UBOCMU HA ypoBEeHb MUHEpPanbHOo20 numaHusA, C- paHe no
oms3bleyusocmu HasacosneHue, PII - paHe no OomHOWeHU K PAHHeMY CPOKY
noceesa, PII - paHe no omHowWeHU0 Kk no30HeMy cpoky noceea, 3 - paHe no
OMHOWEHUIO K 3d2yU,eHuto.

TeMnepaTypa ¥ ypOBeHb MUHEPAIbHOTO MUTAHUS SIBIAIOTCS OCHOBHBIMU
(akTOpaMu BHEIIHEN Cpefbl, PETYIUPYIOUIMMHU POCT ¥ pa3BUTHeE pacTeHuu. [1pu
BO3[EUCTBUU BHICOKMX TEMIIEPATYP B PACTEHUSX MOBBLIIIAETCS WHTEHCUBHOCTH
OBIXaHUS, BOLOYHOEPKUBaloIas CI0COOHOCTh, TPOYHOCTE XI0POdunI-6ea1KoBOro
- MUIUOHOTO KOMIIIeKca. B manmpHeieM, mpu Bo3pacTaHUU AeHcTBUsA (aKTopa,
00pa3ywTcs NPOOYKTH paclajfa CJO0XKHBIX COEIUHEHUN M, B HYACTHOCTH,
0eTKOBO-TUIIUIHOTO KOMILJIEKCA KJIETOK. TOJIepaHTHEIE K TEIJIOBOMY CTPECCY
PacTeHUS OTIUYAIOTCSA OOIBIIMM COfEpPXKAaHUEM TePMOCTAOUIbHEIX OEJTKOB U
su3uMoB ([IrimMoBa O.B., T'onmosko T.K., 2007). 2KapoyCTONYHUBOCTh Pa3THUYHBIX
BUMIOB 00YCJIOBJIeHa Pa3IMUYHHIMUA MeXaHM3MaMW: MHTEeHCUBHOM TpaHCIHpAIUeH,
OTpaXaTeJbHBIMA CBOWCTBAMM IIOBEPXHOCTH, CIOCOOHOCTHIO YCHUIMUBATh
GMOCHHTEe3 0EeJIKOB «TEIJIOBOTO IIOKa», aKTHMBHOCTHIO TPAHCKPHUIIHOHHO -
TpaHCHAUMOHHOM cucTeMsl u.T.0. (Krishnan P., 2005).

HecMOTpS Ha CJI0XHOCTh TeHEeTHYECKOU OpraHW3aluyd IPU3HAKOB,
OTIpefeIA0INX afalTUBHOCTD, CyIIeCTBYeT BO3MOXKHOCTD €€ IIOBHILIEHUS faXkKe
y yXe CO3JaHHHEX COPTOB, Tak KaK y HM3yY4YEeHHHIX COPTOB OTMedYeH
BHYTPUCOPTOBO# NONUMOPGU3M II0 YCTOWYUBOCTH K CTpPeccaM.
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Ha pucyHKe 2 moKa3aH BHYTPHUCOPTOBOH IMONMUMOP(U3M 110 YCTOHYUBOCTH K
BEICOKMM TeMIlepaTypaM y COpPTOB puca. M3yueHue NIPOAYKTUBHOCTH
BHIIIEJIEHHEIX CeMe# MpH CTpecce IOKa3ajlo COoXpaHeHWEe NpH3HaKa B
nocnenyomux noxkonenusx (Fongaposa F0.K. 2009, 20108).

N3 Bcero BHIIEIIEPEYUCIEHHOro, MOXHO CHaejaThb BBIBOO O
6GCHepCHeKTI/IBHOCTI/I CeJIeKIIUU Ha BBICOKYIO HpOJIy'KTI/IBHOCTb 663 KOHTPOJIA
aUanTUBHOCTH K CTPeccaM COo3[aBaeMoro maTepuana. O0mue MeXaHW3ME
dbopMupoBaHUS AmalTABHOCTH K PA3IUYHEIM CTpeccaM IT03BOJISIOT CO3MaBaTh
CoOpTa C KOMIIJIEKCHON YCTOWYUBOCTHIO. M3 - 32 HEBO3MOXKHOCTH OIIEHKH
rHOPUOHOTO MaTepHana Ha YCTOHYMBOCTH KO BCEM CTPECCOBEIM (haKTOpaM,
menecooOpa3Ho BecTd 0TOOP Ha GoOHEe CcTpeccopa C HAWUMEHbIIEeH
CHenu(pUYHOCTLIO.

Yenosus cpeasl Mepuog seretaupu, LS Means
Current effect: Fi2, 242)=3 1368, p=04519
Effective hypothesis decomposition
vertical bars denote 0,95 confidence intervals
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IIYTHU IIOBBIMEHUA ITIOTEHITUAIJIA ITPOOYKTUBHOCTH KYJIBTYP B
XXI BEKE

TF'onuaposa 10.K., llener B.A., Herpesckas E.E., Bpyc A.T.

depepanbHOE TOCYyapCTBeHHOE OI0[?KETHOE HayYHOe yUpeXkaeHue
«BcepoccuiicKuyl Hay4HO-UCCIeI0BATEIbCKUM NHCTUTYT pUCa»,
Benozepnsni, 3, Kpacuomap, 350921, Poccust

E-mail: serggontchar@mail.ru

B cmamve paccmampugaiomcsa nepcnekmusHvle Memo0dbl CeneKyUOHHOU pabombl:
MapKkepHas, 2eHOMHAA, CeAeKUUA HA NO8blWeHUe XapaKkmepucmuk onpeodeasou,ux
appexmusHocms pomocuHmesa omoenvbHo20 aucma. OnucaHa memoouka 3aKkpenaeHus
2emepo3ucHo20 3¢ppexma npedaodceHHasa akademukom CmpyHHUKo8biM B.A u ee
moougukayus, paspabomarvtas 8 ®I'6HY «BHHH puca», komopads no3goasem 8 meueHue
3 - 4 1em Ha ocHose zemepo3ucHoz0 2ubpuda co3fambv copm C AHAA02UYHOU
npo0yKmugHOCMb}Ho.

Knawueevle caoea: puc, eemepo3uc, memoouka 3aKpenjieHus 2emepo3ucHozo
appexma, dueansoudHbvle AUHUU, 2eHOMHAA U MApKepHasa ceaekyus, apppexkmusHocmo
¢omocuHmesa.

IToTeHUMAaNn yBeIWYEHUS IIOCEBHHIX IJIOWafied B OOJBIIMHCTBE CTPaH
HcyepliaH, CIef0BaTeNbHO, TOIBKO YBeINYeHNEe YPOKANHOCTY KyIbTYP IT03BOJIUT
HaKOPMUTE pacTyllee HacelleHue IlaHeThl. [IpakTuKa CelleKIUU II0Ka3ana, 4To
OCHOBHEIE ITyTH IIOBHIIIEHUS YPOXKANUHOCTH KyJIbTYp: U3MeHeHUe MopdoTuma,
IpUMeHeHUe TeTepo3uca U yBenuueHue GOTOCUHTETHYECKUX ITOKa3aTelleid
oTmenbHOro nucrta. OmHAKO, TONbKO H3MeHeHHe MopdoTUIa HaeT
JIUMUTUDPOBAHHOE yBeJINYEeHUE YPOXKAMHOCTH, TakKkKe KaK U HCIOIb30BaHUE
reTepo3ucHoro agdexra 6e3 ymyumenus Mmopdotuna (Yuan L.P., 2003; Peng S.,
2000). TIpuMeHeHUEe HOBBIX CEJIEKIIMOHHBIX TEXHOJIOTUY (KaK, HalpuMep, TeHHOU
HHXKEHEPUU) MOJIKHO KOMOMHHMPOBATHCS C XOPOIIMMH MOPGHOIOTHYECKUMHU
XapaKTepUCTUKAMU ¥ BEICOKMM reTepO3KUCOM, IPAYEM He 10 ONHOMY NIPU3HAKY, a,
KaK MUHHUMYM, IO PSIOy IPU3HAKOB, B TOM 4HClle, QU3UONOTHUECKUX,
ONpefieNIAMNX IPOAYKTUBHOCTS U @fAllTUBHOCTh. B MIPOTUBHOM Cliy4Yae OHU He
NIPUHECYT 3HAUYMMOTo BKnapma B ypoxail (Fonuapora }0.K., Xaputonos E.M.,
2015).

B Toxe BpeMs, s IPOSABJIEHUS reTepo3uCcHOro 3ddexTa, rubpun OOIKeH
HEeCTU He TOJIbKO TeHHl IIOBHIIA0ININe IPOAYKTUBHOCTh, HO U KOMIIJIEKC TE€HOB
MOBHIIIAIINX YCTOMYUBOCTh K OMOTHYECKUM UM aOMOTHYECKHM CTPeccaM,
abdexTuBHOCTL HOTOCHHTE3A, CKOPOCTH pocTa. IIpoBefleHHEIN HaMU aHalIu3
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HacleJoBaHUS IMPU3HAKOB, ONPENeNsIoUX TeTePO3UCHBH 3¢hdeKT, mokasai
Hanuyuue DOMUHUPOBAHHUS U CBEPX NOMUHUPOBaHUS GIarOIMPUSTHHIX ajiiesied 1mo
OONBIIMHCTBY M3 HUX, YTO MO3BOJSIET, IPU TUOPHUAM3ALNN KOHTPACTHHIX 10
TpU3HaKy GOpPM, yKe B IIEPBOM MOKOJIEHUHU IONy4aTh GOPMEI C YIYYIIIEHHBIMU
xapakTtepuctukamu (I'onyaposa 0.K., 2014).

OpHako, HCHONb30BaHUE TeTepPO3UCHOro sbdekTa TPagUIUOHHEIMU
metomaMmu (¢ co3manueM [IMC nIuUHUN, BOCCTAHOBUTEJIEH (HEPTUIBLHOCTH UIIU
JIMHUY C TepMO UNIKX GOTOYYBCTBUTENBHON MyKCKOU CTEPUIIBHOCTHIO) HE MOXKET
OBITH 9KOHOMMYECKH ONpaBHaHO B Poccuu mo psgy IMpu4uH. [Ipexme BCETO,
OTCYTCTBYET felieBas paboyast cuiia, Heobxogumas OJisl MOIydyeHus: TUOPUIOB U
HEYCTONYMBHE KIMMATHUYECKHE YCIIOBUS B MEPUOJ IIBETEHHUS, YTO MOXKET
TIPUBECTH K OUYE€Hb HU3KOMY UX BHIXOY.

18 yCmemHOTO CO3XaHUA TeTEPO3UCHHX TUOPUOOB HE0OXOZUMO
KOMIIJIEKCHOE M3y4eHUe CeJeKIMOHHOTO MaTepuaja. BrimeneHue LOHOPOB U
HCTOYHUKOB 3¢ ()eKTHBHON PabOTH T€HETHUYECKHUX CHUCTEM, ONPENEIISTIOINX
amalTHBHOCTh ¥ MPOAYKTUBHOCTH POOUTENBCKUX (GOPM CO3maBaeMEIX THOPHUIOB,
00ecIeyuT BO3MOKHOCTb IPEOCKa3aHusl BeIUUYNHE IPU3HaKa y TUOPHIa IpH
obremuHeHUU B reHotune rubpupga, Haubosmee 3 PekTUBHO paboTalOUIUX
amnenei ([dparasies B.A., 1994, 2011).

Ananus pabGoT Mo mMpUPOOe reTepo3uca MOKA3hBAET, YTO MPHUPOMA
retepo3ucHoro addexra y pactenuit omHa. [1o BceM KynbTypaM eCTh COOOIIEHHUS,
KaK 0 MeXaJlJIeNbHEX, TaK ¥ 0 MeXKTeHHBIX B3aUMONEHUCTBUAX, OMPEIEIISIONTIX
reTepo3ucHHy 3¢ dekT. [IoHATHO, YTO B GONBIIMHCTBE CiIydaeB paboTaioT
CKOOPOWHUPOBAHHBIE KOMIIJIEKCH T€HOB. MOHOTEHHBIM TeTEepPO3UC TaKXKe
BO3MOKEH, XOTSI ¥ B 3TOM CjIyyae T'eH MOXKeT ObITh PEerylIsiTOPHHEIM (HampuMep,
MOIIHHEIM 3HXaHCepoM) omnpefensomuM 3bPeKTUBHYI0 paboTy LEnoro
komnnekca reHoB (I'onuapoBa F0.K. 2010, T'onyaposa FO.K. u gp. 2010).

HaxkomneHue KOMITJIEKCOB T€HOB, OMPEHENSIONINX BEICOKYIO MPOJYKTUBHOCTD
WJIU TETEPO3UC, MOKET OCYIIECTBIATHCSI HECKONMBKUMU criocobamMu. B HacTosIee
BpeMs, KakK Haubojiee IEePCIEKTHUBHHE, MCIOJL3YIOTCSI METONHE MapKep
BCIIOMOTATEIbHOM ¥ TeHOMHOM ceJleKIMU. MapKep BCIIOMOTaTeIbHAs CeJIeKIUs
(MAC) perraeT BOIIPOCH], CBSI3aHHEIE C MHTPOTPECCUEH OIHOTO UM HECKOJIBKHUX
TeHOB C M3BECTHOM JoKanu3auuek 1 GraHKUPYIOUIIMU XPOMOCOMHBIM PErHOH
MapKepaMu, TeCHO CLEIJIEHHBIMHU C IepeHoCuMHIM JoKycoM ( Kocteines I1.U.,
2014 a,6 ) . To ect, MAC cmoco6Ha 0Ka3aTh IOMOIIb CEJIEKIMOHEPY IpH
YIy4IIeHuy copTa (HampuMep, BHEAPEHUU TeHOB MOBHIIAINIUX YCTOHYUBOCTD
UM KadecTBO obpasmna ¢ GonbmuM ¢peHoTunuyeckuM sbderrom). OmHAKO,
TIOJTHOTE@HOMHEIE aCCOI[MAaTHBHLIE HCCIIeNOBAHMS II0KA3a/Id, YTO KOJTHYECTBEHHEIE
mpu3HakKy (KaKUM ¥ SIBISIETCS MPORNYKTUBHOCTH) B 3HAYUTEJIBHON CTEIEeHHU
KOHTPOJUPYIOTCS MHOXECTBOM peOKHX ajjiefied C O4YeHb MaJbIMHU
nHouBUAyanbHEIME 3bdekTamu (Gibson, 2012; FOgun u gp. 2011, 2012).
CnegoBatenbHo, MAC He o6ecledYnT 3HAUYUTENHHOI'O IIOBHIIEHMS IOTEHI[HAIa
TMPOAYKTUBHOCTHU, TeM Goyiee B KOPOTKHUE CpoKu. ['eHoMHast cemeknus (I'C)
MOXET ONEepUupPoBaTh C OGONBIIMM KOJNIHYECTBOM TEHOB IPH MalbX
MHOAUBUOYaTbHEX 3¢ dekTax. Ho oHa TpebyeT MpPOMONKUTEIbHOTO U3yYEeHUS
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monuMopdu3Ma ajnened B 006ydaiomeid IOMyIsSIUU OIS BLISBIEHUS JIOKYCOB C
TIOJIOKUTENbHHIMHU BKJIaflaMi B IPOAYKTUBHOCTL M Hanu4usi o60pymoOBaHUS,
HEJOCTYMHOTro s GONbIIMHCTBA CEJIEKIMOHHHIX yupexpaeHuu. MAC u I'C
OCHOBAHHl Ha OMHOM MPHUHIUIIE - MOCTyIaTelbHOE HAKOIJeHUEe B TeHOTHIIe
obpa3mna OGmarompuUATHHEX annened. [Touck OMArOMPUSATHBIX anaelied ux
HakoIJIeHue TpebyeT 3HAYUTEIBHOTO BpeMeHu. Kpome TOTo, B 3TUX METOfAax He
YYUTEIBAETCS BO3MOXKHOCTh HETAaTUBHOT'O B3aUMHOI'0 BIMSHUS T'eHOTHUIIa 06pas3ia
penunueHTa U BHABISEMBIX alllejied C IOJIOXKUTENbHEIM BKJAaZOM B
MPONYKTUBHOCTD U ajyeniedl Mexay co60i, YTO MOXKET 3HAaUUTENTbHO CHU3UTH
0XupmaeMbit 3GhGEKT CeeKIIMOHHOM paboTH.

Akagemukom B.A. CtpyHHuKOBEHM B 1999 rogy npemnoxen «Metop
3aKpenieHusT TeTepo3ucHoro 3ddekTa» NUINEHHBIM 3THX HEOOCTATKOB
(CtpyrHuKOB B.A., CrpyHHuUKOBa JI.B, 2000 a,B ). OH nIpeAnoXun He
HaKallJINBaTh [TOJIOKUTENIbHEIE aJlJIeNId B T€HOTHUIIE, @ YAAIATh IPU OJTyYeHUN
TOMO3WTOTHHIX JIMHUH, CHUXKAIOIINE XKU3HECIIOCOOHOCTh ajljielld U3 TeHOTHUIIOB
TETEPO3UCHBIX THOPHUIOB, Y2Ke UMEIOIIUX MPOAYKTUBHOCTE Ha 20-30 % BHIIIE, YEM
cymecTByoomue copta. B 2012 rogy 8 ®I'BHY BHUMU puca 3anaTeHTOBaHa
MopuduUKalKusig 3TOT0 MeTofa, NPUMeHUMas OIS CelbCKOXO03SIHCTBEHHHIX
pacTeHuy, Y KOTOPHIX CYIIECTBYIOT METObI TONYUYEHUS TOMO3UTOTHRIX JTUHUH,
6onee 3¢(PEKTUBHO ee UCIONb30BaHWE C NpPUMeHEHHEM MOJIEKYISIPHOIO
MapKupoBaHug. [laHHas METOMMKa II03BONSET Ha OCHOBE TEHOTHUIIA
TeTEPO3UCHOT0 TUOPUAA CO3[aTh COPT C QHAJNIOTUYHON MPONYKTHUBHOCTHIO B
teuenue 3-4 net (F'onuaposa H0.K., 2013, 2014).

B npepmnmoxeHHON HaMu MopmubHKaUu¥M MOBHIIAaeTcS 3PpHEeKTHBHOCTD
IIpoIlecca BOCCTAHOBIIEHUSI KOMITJIEKCA T€HOB MCXOMHOTO rUOpHia U yoaleHus u3
€ro TeHOTHUIIA TIOJTyJIeTalbHEX, a TakXke HEe3(PGhEeKTUBHO [EeNCTBYOLUIUX I'eHOB,
TIPUBOOAIINX K CHUXEHWIO MPOAYKTUBHOCTH B IOCJIEAYIOIIUX MOKOTEHUSX,
YMEHbIIaeTCs MPOIOJIXKUTEIBHOCTD IIPOIIECCa.

IIns 3aKpemnjieHus reTepo3ucHoro 3ddekTa, Mo IpeararaeMoMy HaMu
cnoco0y, MONy4YalT NONYASIUI0 OUTANJIOUNHBIX JIMHUNU U3 IIBIIBIE
reTepo3ucHoro rubpupa (pucyHok 1). OUeHWBAIOT WX NPOAYKTUBHOCTH U
XKHU3HECIMOCOOHOCTh, BHIMENSAOT [Jisg falbHelme# paboTe Hauboee
TIPOAYKTUBHEIE OUTAIIOWOHBEIE JIMHUU.

CorjacHo IpedioXeHHOMY M300peTeHuI0, OIS BOCCTAHOBIEHUST KOMITJIEKCa
TEeHOB HCXOOHOTO Tubpupa, MPOBOAAT TUOPUOM3ALUI0 TEHOTUIUUECKH
KOHTPACTHHIX OUTAINJIOUOHLIX TUHUU, IPU 3TOM B THOPUAM3AIUI0 BKITIOYAIOT
TONBKO Haubollee MPOOYKTHUBHLIE AUTAMIOUOHLIE NTUHWH, @ KOHTPACTHOCTH
OUTAIJIOUOHEIX JIMHUY OLIEHUBAIOT 110 KOMIIJIEKCY IPU3HAKOB MOP(OIOTHUECKUX,
hU3MONOTUYECKUX, OMOXMMHUUECKHX, MOJIEKYISIpPHLIX MapkepoB (SSR, SNP,
H.T.[.), IO BKJIaflaM T€HEeTUYECKUX CUCTEeM B IPOAYKTHBHOCTH 00pa3la, U Mo
COBOKYITHOCTHU BCEX IIPE[JI0KEHHEIX METOMIOB.

B pesynbraTe rubOpuUou3aluy pPa3lHAYHBIX AUTAIIOUOHBIX JTUHUUA MEXAOY
c000i1, a He C UCXOOHBIM T'MOPUOIOM, TPOUCXOOUT 00BEAUHEHUE «IYUIINX» T€HOB,
00yCcnaBAMBAOIIUX BHICOKYI0 MPOOYKTUBHOCTH MCXOMHOTO Trubpupma u,
ClemoBaTeNbHO, BOCCTAHOBIEHHE KOMIJIEKCAa TEHOB ONpenensioIInux
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TeTepPOo3UCHHHN 3¢ (GeKT, KOTOpEle OBIIM paclpefeseHbl IPU KPOCCHHTOBEPE U
TIOJTyYEeHUHU [UTAIJIOU0B 110 Pa3Nu4YHHM oOpa3inaM. ITO HAaeT BO3MOKHOCTh
O0TKA3aTbCS OT IPOMONXKUTENbHOTO M OYEeHb CI0XKHOTO MOAAEepXkKaHUS
JKU3HECIIOCOOHOCTH PacTeHUs (B TeUeHNe HECKOIBKUX OOBIYHEIX €TI0 XXKU3HEHHEIX
I[UKJIOB) UCXOMHOTO rubpuna u u3bexarth Ipo6IeM, CBI3aHHEIX C IIOIYIEHUEM OT
Hero IIOTOMCTBa.

BkniouyeHne B TuOpuAuM3anuio, TONbKO Haumbojee HPOOYKTUBHEIX
OUTAIJIONAHBIX JINHWY, T03BOJISET OTOPAKOBaTh 00pA3IlE, COXPAHUBILNE HITU
TIOJTyYMBIINE BO BpeMsl Ky/JIbTUBUPOBAHUS Ha NMUTATENIbHON Cpefie JeTajbHEIE,
moJnyeTanbHble U cybreTanbHEIe TeHbl, U , TEM CaMbIM, 00eceduTh 6onee
3¢ heKTUBHOE OYHUIIeHNE TeHOTHUIIa KCXOOHOT0 THOpHUa.

BrimeneHue KOHTPACTHBIX OUTANIOUOHBIX JIMHUU II03BOJILET BBIIBUTH
00pa3ubl, HeCylue pa3fInyHEe TeHEl, ONPeeNAole TeTePO3UCHE 3hhEKT, U’
B pe3ynbTate obecneYynBaeT YCKOPEHHEe INPOLEcca WX HAKONJIEHUS B
C037aBaeMOM TeHOTHIIE.

IpyruM HampaBJeHHEM CEIeKIMOHHOM PabO0ThH, MO3BOJISIOIAM MOBLICUTH
IPOAYKTUBHOCTh U afalTUBHOCTh pACTeHUU, SABIASETCS YyIydlleHHe
XapakKTePUCTHUK OINPENENAIoNUX BHCOKYI0 3PGeKTUBHOCTb (GOTOCHHTE3a
orgensHoro nucta (leygxen A.X., 1985) VYcTtanoBmeHO, dYTO
BLICOKOTIPOAYKTUBHbEIE PACTEHUS CIIOCOOHE! 60Jiee AIUTENBHOE BPpEMS COXPaHATh
dbotocunTeTHUeCcKUe NOKa3zaTenu. OTMedYeHa B3aUMOCBA3b MEXIY BLHICOKUM
comepX)aHuUeM XJopodunana, ¥ TNPOXOIKUTENBHOCTHI0 paboOTH
dboToCcHHTETHYECKOTO amnnapara. KpoMe TOro, IOKa3aHH pa3u4dugd IO
(HOTOCHHTETHYECKON aKTHBHOCTH MeXAY T'MOpHUAaMU U COPTaMHU. YCTaHOBIIEHO,
4YTO IOBHIIIEHHas KOHIEHTPAIXs XJOpoduiia B JUCThIX TeTePO3UCHHIX
ruOpUI0B KYKYypy3Hl U puca obycrioBnuBaeT GopMupoBaHue 60mee BEHICOKOTO
ypoxasi. B paboTax, MoCBAIIEHHHX (GU3NONIOTHUYECKOMY 6a3ucy reTepos3uca,
OTMEYEHO, YTO I'eTePO3UCHbIe TUOPHUIE], KakK IPaBuiio, 00HapyKUBalOT I'eTEPO3UC
mo GOTOCHUHTETUYECKOW aKTHBHOCTH JIUCTbEeB M MHOTHOA N0 YUCTOHU
IPONYKTUBHOCTH (poTOoCHHTEe3a. Elle ogHUM [0Ka3aTeIbCTBOM CIIPaBe[IUBOCTI
3aKJI0YeHUs O CBSI3U reTepo3uca C (QPOTOCUHTETHUYECKUM IIOTEHIUAJIOM,
SIBIISIETCSI TO, YTO TETEPO3UCHBIE THOPUAH B OONBUIMHCTBE CIIy4aeB HUMEIOT
TIOBHILIIEHHBIE TTOKa3aTeNu (OTOCHHTE3a BO BpeMsl HalliBa 3epHA, a TakKxke
6OMbIYI0 IPOHOJIKUTELHOCTh (OTOCHHTE3a TIUCTOBOM MoBepxHOCTH (Sasaki H.
et al., 1986). MakcuManbHble 3HaYeHUS (HOTOCUHTE3A YCTAHOBIIEHHI IS
TIPOPOCTKOB ruOpUI0B MeXay momBupmaMu indica u japonica (ruGpupbl 3TUX
MOOBUOOB IOKA3HBAKT B HEKOTOPHX KOMOMHALUSAX TETEPO3UC IO
IIPOOYKTUBHOCTH CBEHIIIE CTA IIPOIEHTOB). 111 3TUX 3Ke THOPUAOB XapaKTEPHE U
BLICOKME IT0Ka3aTesu (HOTOCUHTe3a (GIaroBoro IucTa 1 MaKCUMajbHad yaoeabHas
TIOBEPXHOCTHAS IIJIOLadh JINCTa CPeU BCeX ITOIBUIOB PUCA, & TakKXKe COPTOB, Kak
CTApOJaBHUX, TAK W HOBHIX. CIIPaBEIJINBOCTH pagud HEOOXOOMMO OTMETHUTH, UTO
BHICOKAs MPOOYKTUBHOCTh MOXKET 00€CIIeYHNBATHCS 3a CYET CAaMbIX Pa3JTUYHBIX
MexaHu3MoB (6ornbirasi 3G(PEeKTUBHOCTh MUHEPANbHOTO MUTAHUS, CUCTEM
aTTpaKINY, MUTOXOHIPUAIbHOM aKTUBHOCTU, aKTUBHOCTU (hepMEHTATUBHEIX
cucteM ¥ T.n.). OgHakKO 3aKOHOMEDPHOCTH, XapakTepHas KakK [OIA
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BEICOKOIIPOOYKTUBHEIX COPTOB, TaK U [JIs1 TeTePO3UCHBIX TUOPULOB, HECMOTPS Ha
CTOJIb IIMPOKUE BO3MOXKHOCTH YBEIMYEHUS YPOKAUHOCTH MOCPELCTBOM OPYTUX
MEeXaHHU3MOB, YKa3HBAeT HA BaXKHelllee 3HaYEHUE [JIS CEJEKIMHM PACTEHUH
yny4uieHust OTOCUHTETUYECKUX XaPaKTEPUCTHK.

P: A x 7B
F1: IMoayueHHne JHranioH/I0B Yepes KyJbTYPY NbUIbHHKOB
TuépuaH3anHA KOHTPACTHLIX JHTAIUVIOHHBIX THHHIH: JIHHUA 2 ¢ X o JIuHAA 1

F1: ITonyyeHde JUran/ioM/0B Yepe3 KyJbTYPY NbUIbHHKOB
( OneHKa NpoAyKTHBHOCTH NOJIy4eHHEIX COPTOB)

I'nOpHAH3aNHA KOHTPaCTHBIX THHAH,

NoIy4eHHBIX MPH CKpPelllHBaHHH Pa3/IHYHbIX
JAHTAIUTOH/IHBIX 00pasIoB: JInana 2X1¢ x < Jluana 3X4

v

F1: ITonyuyeHHe JUranIOH/0B HYepe3 KYyILTYPY NbBUILHHKOB

Ouem(a NPpOAYKTHBHOCTH INOJIYU€HHbIX COPTOB

Puc. 1. Crioco6 3akpemnieHus reTepo3uca rubpuaoB B IOCTIENYIOMINX TIOKOIEHNUS
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C ucno/vb308aHuUeM COBPEMEHHbIX NOCM2eHOMHbIX MeXHOA02ull C030aH 0OWUPHDbLI
cneKkmp AuHUlU puca ¢ UHMPOOYUUPOBAHHBIMU U NUPAMUOUPOBAHHLIMU 2eHAMU
ycmotuyugocmu k nupukyasapuody Pi-1, Pi-2, Pi-33, Pi-z, Pi-40, Pi-ta u Pi-b. Iaa
nosvlWeHus 3KOHOMUYeckol apgexmusHocmu MapkepHOlU ceaeKyuu no co30aHUI0
pesucmeHmHuix k Piricularia oryza Cav. (Magnaporthe grisea (Herbert) Barr)) copmos
puca paspabomaH pad myaemanpatimepHuix I1L[P, no3goastouux udeHmugpuyupogams 8
2uOPUOHBIX pacmeHusX 00HOBPEMEHHO 08d 2eHA yCmouyusocmu K namoezeHy.

Kroueswle ca08a: puc, nupukyaapuos, mapkepHas ceaekuus, INIL[P, SSR-mapkepbl.

K uyucny Hauboynee BpemoHOCHEIX 3a0ojieBaHUM pUCa OTHOCUTCH
IHUPUKYISPUO3, BEI3EIBAEMEIM HecoBeplneHHHM rpubom Piricularia oryza Cav. (
Magnaporthe grisea (Herbert) Barr)).

Bompiro# moTeHIMANM M3MEHYUBOCTH rpuba obeclmedywBaeT NMATOTEHY
BEICOYAHIINE MPUCIOCOOUTEIbHEIE BO3MOXKHOCTH [1], mo3aTtoMy ocoboro
BHUMaHUS 3aCIyXUBaeT CO3[aHUE «MMMYHHEIX» COPTOB, HECYIIUX HECKOJIBKO
IMPaMUAVPOBAHHEX (00bEUHEHHEIX B ODHOM T'€HOTHUIIE) T€HOB YCTOUYUBOCTH K
IUPUKYIISPUO3Y.

[IpuMeHeHUE COBPEMEHHHIX METONOB MOJIEKYJISIDHOTO MapKHUPOBaHUSA
yCKOpSAeT CeNeKIMOHHHN IIPOLecC I0 CO3MAHUI0 TAaKUX T'€HUCTOYHUKOB,
II03BOJIAs KOHTPOJIUPOBATh UHTEPECYIOIINE CeJIeKIMOHEepa TeHE B PACTEHUSX
ruOPUOHLIX MONyNnsAnud, He npuberas K uX GEeHOTHUIHUYECKON OIeHKe II0
U3y4aeMOMy NIPU3HAKY.

lenwr puca Pi-1, Pi-2, Pi-33, Pi-z, Pi-40 meTepMUHUDPYIOT YCTOUYUBOCTD
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IIMPOKOT0 CIIEKTpa K NUPHUKYISIpHo3y. OHU - BaXKHBIY reHeTUUEeCKUM pecypc AJs
cenekuuu [2]. ITpu 3TOM HAEHTHPUIUPOBAHE MUKPOCATEIUTHEIE MapKepHI,
TEeCHO CIlelJIeHHBEe C MaHHHIMH reHaMu. ['edn Pi-ta u Pi-b aBIg0TCH
b dexTuBHEIMU A5 ora Poccuu u cukBeHUpOBaHH. B Hameit naGopaTopun
CO3JaHbl BHYTPUTE€HHEIE MOJIEKYJISIpHbIe MapKephl Ha JaHHEIE TeHH [3].

Copra puca, BO3#ejEIBaeMEeE Ha TEePPUTOPUM iora Poccum, He obnamaooT
BHIIIIEYKa3aHHEIMY TeHaMU YCTOMYMBOCTY K IUPUKYIIAPUO3Y.

B cBsi3W ¢ 3TuUM, HeJbI0 Halled pabOTH SBISIETCS CO3JaHUeE
BEICOKOYPOXKaWHBIX, C KOMIIJIEKCOM XO35MCTBEHHO-II€HHBIX IIPHU3HAKOB,
YCTOUYHUBHIX K MUPUKYISIPHO3Y COPTOOOPA3I0B prca C UCI0Ih30BAHUEM METOMOB
MOJIEKYJISIPHOT'0 MapKUPOBAHMUS.

Ha npoTsixeHUM HECKOJIbKUX JeT HaMM BeleTcs paboTa 10 BBeIEHUIO U
00beIUHEHNIO TEHOB PE3UCTEHTHOCTH K IUPUKYIIPUO3Y B BEICOKOIIPOIYKTUBHEIX
COpTax puca OTEUYECTBEHHOM CeJeKUUU OJIS NpPUAaHUS UM [JIUTENbHOU U
CTabUIIBHOM YCTONYMBOCTY K 3a00JI€BAHUIO.

Marepuanbl U MeTOObl. B KaueCcTBe NOHODPOB II€PEHOCUMEIX T'e€HOB
ycTOoM4YuBOCTH (OTIOBCKas (opMa) MCIONIB30BANK JUHUM pHCa 3apyOexkHOH
cenekuuun C101-A-51 (monop rena Pi-2), C101-Lac(moHop reHoB Pi-1, Pi-33),
IR-36 (moHop rena Pi-ta), BL-1 (moHop reHa Pi-b), Maratellia (Pi-2),
IR83260-1-1-15-B (Pi-40). IlpemBapuTenbHas OlleHKa NHHUU-TOHOPOB Ha
YYBCTBUTEJIBHOCTh K MECTHOU NONYNAUMK BO3OYOUTENS NUPUKYIIPUO3a
HHOKYIAIMEN pacTeHWM puca KyJabTypol rpuba, mokasaja yCTOMYHUBOCTH
TecTUpyeMHIX JuHUU. OfgHako B ycnoBusx KpacHoOmapCKoro Kpad gaHHEIE
JIUHUK-TOHOPHI TPOSIBIIIX Ce05T KaK IO3[HECIeNble, C BETeTAllMOHHBIM IIEPHOIOM
140 - 155 mHe u XapaKTepU30BalKuCh HU3KOH (PepTUTBHOCTRIO. B MecTHOH 30He
pHCOCesTHUSI BO3MOXKHO BO3[le/IbIBaHNE COPTOB, CO3peBaloIInX He 6ojee yeM 3a
125 mHei.

MatepuHCKO¥ GOpPMON ITOCITYKUIK BEICOKOIIPOLYKTUBHEIE PallOHUPOBAHHEIE
copra puca Onarman, CHeXMHKA M KpynHo3épHbie nuauu KII-163 u
BHWIKP5242.

IIpu rubpupu3alnuu pacCTEHWH HCIOJb30BaJX IHEBMOKACTPAIUIO
MaTepuHCKuX (opm u ombinerue «TBEJIJI» - mertomom [4].

V3 MUCTOBOM MIACTUHKU THOPUAHBIX PACTeHUHN B pa3y 5-6 mMucTheB OBLIH
BhIfeneHbl 06pasiel [JTHK CTAB-MeTomoM [5].

[Ins1 TOBHIIIEHUST 9KOHOMUYECKON 3(DPEeKTUBHOCTH MapKepPHOM CeNeKIuu
HaMu pa3paboTaH psAn MynbTunpamepHbx [11IP, mo3Bongomux 3a OgHY
peaxIuio uneHTuGUIUPOBaTh B TUOPUIHEIX PACTEHUIX OTHOBPEMEHHO [IBa TeHa
PE3UCTEHTHOCTH K IaToreHy. Ilpm mopbope KOoMOMHAIUN MOIEKYISIPHEIX
MapKepoB, BHOCHMEIX B PeaKIIMOHHYI0 CMeCh, YIUTEIBA/IM TEMIIEPATypPy OTXKUTa,
pa3Huny B pasMmepax IIIIP-IponyKToOB, CHHTE3UPYEMEIX B X0Ofie aMITupUKanuu C
TIpaiiMepHBIMU ITapaMy ¥ CaMOKOMIIJIEMEHTAPHOCTh X IIOCIIe[0BaTEILHOCTEH.

IpogykTh TP BHM3yanmu3upoBanu MeTOZoOM 3nekTpodope3a B 8%-HOM
ToNnuaKpuiaMugHoM refe. TTocne anekTpodopesa reyeswe MIaCTUHB ITOMEIaTN
Ha 20-30 MunHyT B pacTtBop 6poMucTtoro stunus (5%) u dororpadupoBanu B
yNnbTpaduoIeToBOM CBETE.
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Pe3yiabTaThl H 00CyXKIE€HHE.

Ha ocHoBe ucmnonb3oBanusi Texuonoruu [THK-mapkepHo# cenekunu (marker
assisted selection - MAS - ceneknus ¢ npuMeHenueMm [JHK mMapkepoB K reHam
VHTEepeca) HaMU NIPOBefleHO BBeJeHNE IeHOB YCTOMYUBOCTU K NUPUKYIIPUO3Y
Pi-ta, Pi-b, Pi-1, Pi-2, Pi-33, Pi-z, Pi-40 B BEICOKOIIPOAYKTUBHbLIE OTEYECTBEHHEIE
coprta puca ®nmarman u CHeXHMHKA, a TakKXe KPynHO3EpHEIE nuHuu KII-163 u
BHWIMP5242, aganTupoBaHHEIE K arpOKIUMaTUYE€CKUM YCIOBUSIM PUCOCESHUS
tora Poccun.

Cepusi IPOBENEHHHX CKpPEIIMBAHUN ¥ OTOGOPOB NO3BONIMJIA IOIYYUTH
TOMO3UTOTHHE NUHUU pHca Ha ocHoBe copToB ®narmaH u CHeXHUHKa C
NUPaMUMPOBaHHBIMYU T'eHaMHU YCTOMYUBOCTH K NUPUKYNsapuody Pi-1, Pi-2, Pi-33,
Pi-ta, Pi-b. Ha ocHoBe kpynHo3€épHEX nurui BHUWP5242 u KI1-163 nony4yeHs!
BC1F1 nuHWU ¢ UHTPOTPECCUPOBAaHHEIMU IreHaMu Pi-40 u Pi-2. B TeueHue Bcex
LKKJIOB BO3BPATHHIX CKPENIMBAHUU IIepeHOC NOMMHAHTHEIX ajijiefiel KaxkOoro
TeHa B IIOTOMCTBe KOHTDOJIUPOBAJICS TECHO CLENJIeHHHIMU MOJIEKYISPHBIMU
MapkepaMu. PacTeHusl, B TeHOTHUIIe KOTODHX ajjieJld YCTOUYUBOCTU He
00HapyXKWBaJld, BEHIOPAKOBHIBAIH.

Ha pucynke 1 mpepcraBieHB pe3yibTaThl anpofanuyu KoMOWHALKUU IIap
TipaiiMepoB, GIaHKUPYIOUINX MapKepHbIE YI4aCTKH 1eNIeBLIX TeHOB Pi-33 u Pi-ta.

W3 amekTpodoperpaMMbl BUIHO, 94TO 00pa3isl mom NeNe 53, 82, 57, 76 umetoT
[P npopyKT crenupu4HLY O reHoB Pi-33, Pi-ta. YeTKOCTh UpeHTUUKAIUY
Ha 37eKTpodoperpaMMe OaéT BO3MOKHOCTh 6€30IHO0YHO ONpeNenuTh Hanuune
OOMUHAHTHEIX ajljiefiell IeJIeBEIX T€HOB.

PacTtenus, B remorune KOTOpPHEX no pe3ynbrataM [IHK-armanu3sa
UAeHTUOUINPOBAIUCH JOMUHAHTHEIE AJUIETIH LIeJIEBEIX TeHOB, OyOyT 0TOGPaHE U
IepefaHHl CelleKIIHOHepaM IJIs1 OLleHKH II0 KOMIITIEKCY X03gMCTBEHHO-IIEHHBIX
IIPU3HAKOB B CXeMaXx CeJeKIMOHHOI0 IIpollecca.

B 2015 rogy co3maHHBIE HAMU Ha OCHOBe copTa drarmMaH ABe KPYIHO3EPHEIE
nuruu puca (KII-171 u KII-181) ¢ reHaMu pPe3UCTEHTHOCTH K IATOTeHY
IIPOXOIUIY OLIEHKY 110 KOMIIJIEKCY arDOHOMUYECKY LIeHHEIX IPU3HAKOB (Iepuon
Beretauuu - 110-115 pgHedt, BricoTa pacTeHuid 80-90 cM) B KOHKYPCHOM
COPTOUCIEITAaHWM, KOTOPHE II0Ka3alu ypoXKaWHOCTh CBHIIE 9 T/ra, Xopollee
KauyeCTBO KDPYIHl ¥ IIPU ITapajlieNbHOM olleHKe B HHGEKIMOHHOM NUTOMHUKE Ha
yCTOMYMBOCTh K KpacHOJapCKOU MONYNAIUK IaToreHa Noka3anu cebs, Kak
ycToiuuBkle K 3aboneBanuio. Ha cnenmyromuii roq niaHupyeTcss pa3MHOXKeHNe U
Ieperfada Ha roCyJapCTBeHHOE COPTOUCIIEITAHUE.

BoiBOgEI.

1. B pe3ynbTaTe TINIPOBENEHHHEX UHCCIEeNOBaHHUU COBPEeMEHHEIMHU
OUOTEXHOJIOTHYECKUME METOJaMHu (MOJIEKY/IIPHOe MapKUpPOBaHUE Ha OCHOBE
[1LIP) B coueTaHUU C TPAAULIIMOHHOM CeJIEKIeN B KOPOTKUE CPOKHU TOIYUEHBI
JMMHUYU PHUCA C UHTPOAYUUPOBAHHBIMKA U NMUPAMUOUPOBAHHBIMU TeHaMHU
PEe3UCTEHTHOCTH K NUPUKYIIpH03y. IIpoBemeHHas (QUTOMATONOTHYECKAS
OIleHKa II0Ka3ajla X YCTOMYMBOCTh K IIATOTeHy. BHeOpeHue TaKuX COPTOB B
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IIPOU3BOACTBO MO3BONUT M36eXaTh SNUGUTOTHUHHOTO Pa3BUTHUS (OJIE3HH,
COXPAHUTH OMOJIOTMYECKYI0 YPOXKAUHOCTb PUCA U MOTy4YaTh 3KOJOTUYECKH
YHCTYIO CeJIbX03IPORYKIHIO.

. Paszpaborannsie cucteMb MynbTtunnexkcHo# IIIP upentuduxranuu

ONHOBPEMEHHO ABYX FeHOB YCTOMYUBOCTH B MUDPUKYNAPHO3y: Pi-1+ Pi-2,
Pi-33+Pi-ta, Pi-ta+Pi-b BHeIpeHH HaMH B CENEKIMOHHHIN IMPOLECC IO
CO3[laHUI0 PE3UCTEHTHHX K Piricularia oryza Cav. (Magnaporthe grisea
(Herbert) Barr)) TEHOUCTOYHHUKOB. JTO IO3BOJIUT 3HAYUTEIIBHO COKPATHUTD
3aTpaThl PaCXOJHBEIX MaTEePHAJIOB ¥ BPEMs Ha BHIIOJHEHUE aHaIKM3a 06pa3IoB
C IHPaMUAUPOBAHHBIMYU T€HAaMU PE3HUCTEHTHOCTH K IIATOTEHY, YTO MOBLICUT
3KOHOMMYECKYI0 3pdekTrBHOCTh [JHK-MapKepHOU CeNneKIuu.

12 21 53 44 75 CIH1 dyla) R-36 g2 53 &7

MynsTHRNEECHaA NUP Ha PI-33+Pia

82 4 TE &6 TE

Puc. 1. MynprunnekcHas [1LIP Ha reHBl YCTOMUYUBOCTH K MUPUKYISPUO3Y
Pi-ta+Pi-33. Ilpumeuanue: 12; 21; 53...... 76 - rubpugHbe pactenus; C101-
nuuusg C101Lac- moHop resa Pi-33; ®(ta) - copt ®narman; IR-36 - copt IR-36
-moHOp rexa Pi-ta.
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CKPUHUHI OTEYECTBEHHBIX U 3APYBEXKHBIX COPTOB PUCA HA
X0JIOJIOYCTOMYUBOCTDH 1 CO3JJAHUE UCXOOHBIX ®OPM [IJ1
CEJIEKIIUH

Kau6ripbaeB E.A., Pric6exkosa A.B., Ycenb6ekos B.H., Kazkees [I.T.,
Bepkumbait X.A., Capcenbaes 5.A.

Kazaxckuit HanmonanbHbl Arpapaeiid YHuBepcuter KH MOH PK,
Anmartel, Kazaxcran, 050010,
WHCTUTYT Guosoruu u 6uoTexHonoruu pacrennit, KH MOH PK,
Anwmartsl, Kazaxcras, 050040

E-mail: eldos 83@mail.ru

B pabome npusedeHbl pe3yabmamel 2ubpudusauyuu X0a1000CMOUKUX 3aPYOeHCHbIX
CcOpmMo8 puca ¢ copmamu KasaxcCmaHckol cesexyuu. IIo pe3yabmamam 1ab6opamopHo20
CKpPUHUH2ad 0mMOOpaHbl Haubosee ycmoliuugbie K NOHUMNCEHHbIM NOAOHCUMEAbHBIM
memnepamypam nepcneKkmugHble X04000CMOUKUE 2@HOMUNbI U B808/€YEHbI 8
ce/ieKUUOHHbIU npouecc 045 cO030aHUs 0meyecmeeHHbIX COpmo8 pucd.

Karoueswle ca08a: puc, x01000CmolKOCMb, CKPUHUHE, 2ubpudu3ayus, ceaekyus.

Pecny6uka Ka3zaxcTaH OTHOCUTCS K CEBEPHBIM 30HaM pucocesHus. [loceBsl
puca moxomsaTt mo 44 51 cemepHo#t mupoTH (I 30Ha). [Io IPUPOAHEIM
0COOEHHOCTSAM 30HY pucocesHusl PecrnyOnuku KaszaxcTaH MOXKHO Pa3fmeNuTh Ha
TPU KIMMaTUYECKHe 30HbL: *

a) I 3oHa-ceBepHas (Kaparanbcku#l, AkpmanuHCKui, TacMypyHCKHUH,
YapriHckuii, KazanuHcKre MacCUBEL) C CyMMapHOU TeMIiepaTypou 2700-3250°C.

6) II 3ona-nenTpanbHas (Kei3pmopauHckuit, [uenuiickuit) ¢ cyMMapHOR
Temmepatypou 3250-36002C.

B) IIl 30Ha-oxHas (ToryckeHckui#i, KEI3BIIKYMCKHI) C CyMMapHOHU
TeMmeparypoi 6omee 3600°C.

HecrabunbHoe faBieHHEe aTMOCOHEPH IO CE30HAM B PA3JIMYHEIE TOMHI
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IPUBOOUT K PE3KUM H3MeHeHUSM KIUMaTH4YeCKHUX ycioBuil. [losaToMmy B
Pecnybnuke KasaxcTaH oCTpO CTOUT 3ajada II0 CO3[JaHUIO COPTOB puCa
YCTOMYUBHIX K IIOHUKEHHEIM IIOJIOKUTEIbHEIM TeMIepaTypaM B HadallbHEIN
Iepuon pocTa ¥ Pa3BUTHUSA, He CHUXKAII[Me IOIEeBYI BCXO0XECThb, U C
TIOBHIIIEHHOU CUJIOM POCTa IPOPOCTKOB pacTeHuu [1].

Puc - TepMOYyBCTBUTENIbHAA KYJIbTypa, IPU IOHUXKEHHOM TeMIepaTrype
PEe3K0 CHUXKAETCS ee NPOAYKTUBHOCTh. OrpaHUYeHHEIN 110 IPOLOIKUTENIbHOCTI
nepuop ¢ GIarONpUATHHIMY [T BETeTAllUM PHUCa TeMIlepPaTypaMu B CEBEPHOU
30He pucocessHus KazaxcTaHa 3acTaBisieT PUCONPOU3BOLUTENIEH pecly6InKu
TIPOBOUTH €T0 ceB B Oojiee paHHME CPOKM IIpu Temnepatype 14-16 °C. Co3pmanue
XOJIOLOCTOMKUX COPTOB 0COOEHHO aKTyallbHO [JI CEBEPHHIX PEruoHOB
pucocesiHUs pecnyOIuKY, TaK KaK B aHOMaJibHble TOOH 0T XOJIOLOBOI'O CTpecca
npu BeceHHeM moceBe morubaeT mo 20-30% BcxomoB. OMHMM M3 CaMBIX
3¢ GbEKTUBHHIX CIIOCO00B BO n30exkaHue JeCTBUS HU3KUX TEMIIEPATYP SBIISIETCS
CO3[IaHUe XOJIOMOCTOMKUX T'e€HOTHUIIOB puca [2].

Marepuanbl U MeTonbl. [IpoBefeH 1ab0opaTOPHEIN CKPUHUHT 00pa3IoB
prca OTeuYeCTBEHHOW W 3apy0exXHOU celeKnuu u3 29 TeHOTHUIIOB Ha
X0JIOMOCTOMKOCTh U XOJIOOOUYYBCTBUTENBHOCTEL cornacHo Metomuke [3]. [Ipu
CKPUHUHTE XOJIOLOCTOMKOCTH BCe HcclefgyeMble o0pa3lbl puca 110 3HEPTUU
IpopacTaHus HOCTOBEPHO pa3yiuyalTcs Mexnay coboi. HaumMeHbmUM
KOJIMYEeCTBOM CYTOK II0 CKOPOCTH IIPOPAaCTaHUsd CEMIH XapaKTepU30BalIuCh COpTa
Y3HUMU puca (Jlazypueii, Y3POC 7-13) u BHUU puca (Kybars 3) cenekuuu, B
CpefHEM 3TOT II0Ka3aTenb y coproB Jladypuui, Y3POC 7-13 u Kyb6aus 3
cocTtaBun 6-7 cyTok mpu Temmeparype 14 °C, 4To mM0o3BONSIET MPOJOIKUTE C HUMHU
CEJIEKIIMOHHYI0 PaboTy II0 CO3TAHUI0 XOJIOLOCTOUKUX UCXOTHBIX MaTepHAIoB.

INorogHrle ycnoBus AMMaTHHCKON 00/IacTH COOTBETCTBYIOT OUOIOTMUECKUM
TpeGOBaHUSM COPTOB PHCa C MepuofoM Beretauuu He 6onee 110 gHedt. ITosTomy
xonogoctorkue copra Y3HWHUpuca (Y3POC 7-13 u Jla3ypHEIY) He CO3peBaioT B
DAHHOM DeruoHe, BereTalliOHHEIN IIepHOoT KOTOPHIX cocTaBisaeT 135-140 gueit. B
paboTe 10 CO3MaHMIO XOJIONOCTOUKMUX THOPUIOB B KAYECTBE MAaTEPUHCKOM HOPMEL
HCIIONIb30BAaNIi NEPCHEeKTHBHLIE XOJIOMOCTOWKHE copTa OTOOPaHHBEIE IO
pe3ynbpraraM n1abopaToOpHOTO CKPHMHWHTA, & B KAa4YeCTBE OTIOBCKOU -
CKODOCIIeJIble U CpefHecIeNible COpTa pallOHUPOBaHHEIE 10 AIMaTHHCKON U
Ke3nimopouuckoit ob6nacteit. OToOpaHHble TeHOTUNH A TUOPUOU3ALUU
BHICEBAU B TPHU CPOKa C IpoMexXyTKoM 10 CYTOK [jisg COBMeIleHUS BpeMeHU
BLIMETHIBAHUS U LIBETEHUS U BEIPAINUBAIY B BereTallMOHHEIX COCYLax B YCIOBUIX
opauxepeu UBEP. 'mbpunu3sanus X0I0g0CTOMKUX 3apy0eKHLIX COPTOB PHCa C
COpTaMM Ka3aXCTaHCKOU CeJleKIIUU NIPOBefieHa C IOMOIIbI0 THeBMOKAacTpanuuel u
TBEJI meTomoM omnbineHHs. McIonb30BaHME «TBEI»-MeTOfa 3HAYUTEILHO
TIOBBIIIIAET 3aBS3EIBAEMOCTh THOPHUIHEIX 3ePHOBOK [4]. B cenmekInoHHO# pabdoTe
O BHIBEIEHHUS XOJIOLOCTOMKHUX CODPTOB Takxke OBINIM HCIOIb30BAHEI
10XKHOKOPEWCKNEe CTaHAapTH Ha X0N0mocToMKocTh - Odaebyeo u Jinbubyeo,
yCTOMUYMBHE K IIOHUXKEHHHM TeMIlepaTypaM U C BHICOKMMHU TeMIIaMU pPocTa B
(ha3bl BCXOMOB U KYIIEHUS.

Pe3ynbraThl. B pe3ynbraTe rubpunu3auy X0I0LOCTOMKUX 3apyOeKHEIX
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COPTOB pHcCa C COpTaMU Ka3aXCTaHCKOU cenekuuu B TeKymeM 2015 romy Bcero
onbineHo 1771 3aBsizedt u3 30 KomOuHanuu. [lonyuyeno 264 GepTUNIBHBEIX
TUOPUIHBIX 3€PHOBOK, IIPY 3TOM IIPOIEHT 3aBSI3LIBAEMOCTH B CPEITHEM COCTABHUII
16 % (Ttabnuia 1).

AHOMaJBHO XapKas Morofa TEeKYLIero roga Crnoco6CTBOBANa K CHUKEHUIO
3aBSI3BIBAEMOCTY I'MOPUIHHIX 3€PHOBOK, TaK KaK B OPAHXKEPEHHEIX YCIIOBHUAX
TeMmmeparypa gocturia o 40-45 °C, 4To mpuBenio K OFICTPOMY BBEICHIXQHHUIO
phUIbIIa 3aBsA3u. [Ipyu 5TOM 3aBI3bIBAEMOCTE 3€PHOBOK cocTaBui 0T 1% mo 45%.

VI3BECTHO, UTO ONTHMANIbHOM TeMIEpPaTypoH [Jis 3aBS3bIBAHUS THOPUIHBIX
3epHOBOK siBNsieTcs 24-28 °C, makcuManbHO# 36 °C. Bombie ruOpUIHEIX 3epeH
3aBsI3HIBANIUCH B KoMOMHaUugIX: QJinbabyeo X dABanrapn - 25%; QANTHHaAA X
d'MapxaH - 27; QKybans 3 X dJlumaH - 30%; QOnbITHHHE X IMapuHa - 31%;
@Mycrakunuk X dABasrapy - 40%; QOnsITHEN X dMapxaH - 45%.

IIpy wCHONb30BaHUHK XOJIOMOCTOWKOTO copTa cenekuuu Y3HUU puca
JIa3ypHHE B Ka4ueCTBE MATEPUHCKON (GOpPMEI 3aBSI3HIBAEMOCTH THOPUIHEIX
3€PHOBOK OBlJIa 0YeHb HU3KOH 10 CPABHEHHUIO C OAPYTUMH COPTAMM, TaK KakK
OAHHBIM COPT OTHOCUTCS TOABUAY indica kato (pa3HOBUAHOCTD var. gilanica Gust
), B KOMOMHAIUAX japonica X indica HECOBMECTUMOCTb BHIpakeHa CHUJIbHEE, YTO
TNPUBOOUT K CHUXKEHWIO Ipollecca OMJIOAOTBOPEeHHUs. M3BECTHO, YTO IpPH
CKpeIMBaHUU COPTOB MHAUMCKOTO U SAMOHCKOTO NOABUIOB OTOOPH HYXKHO
HauMHATh C TPETLEr0 IOKOJIEHUS, TakK Kak 0ojiee paHHUe reHepanuy o61anaoT
GopLIEN CTEPUIBHOCTHIO. [Ipy IIepeceBe B TeUEHNE HECKOIBKUX JIET MOAPST Y
HUX IIPOUCXOOUT €CTECTBEHHEINM 0TOODP GEPTUILHEIX (GOPM, YTO MOATBEPKAAET
IOoJIyYeHHBEle faHHbIe. Takke COBMECTHO C yYeHHMHU U3 MeXOyHapOOHOTO
HAyYHO-MCCJIe0BAaTEIbCKOTO HHCTUTYTAa PHCAa IIpPOBedeHa THOPHUAM3AIUS
CONEeYCTOWYMBEIX TE€HOTHUIIOB C IMEPCIHEKTUBHHIMHU, XOJIOJOCTOUKHUMU HU
XOJIOIOYYBCTBUTEIbHEIMUA 00pas3llaMyd M MONYyYeHB TUOPUOHLIE 3€PHOBKU
crenyomux KoMOuHaIuu (tabmuia 2).

Todorokiwase sfiBnseTCs BBICOKOIPONYKTUBHBIM U XOJIOLCTOMKUM COPTOM
fAnonuu, Reiziq - X0N0OZOYYBCTBUTENbHEIM BEICOKOYPOXKANHEIN COPT ABCTpaIuy,
OTHOCHUTCS K nopBupy sativa (Yaponica Kato). IIo paHHEM
CeJIbCKOX035IMCTBEHHOTO Hay4YHO-UCCIeJ0BaTeIbCKOT0 NHCTUTYTa TaliBaHb IIPU
X0JI0OOBOM CTpecce AmoHCKue copTa Fujiminori u Todorokiwase co3peBanu Ha
83% u 88% cOOTBETCTBEHHO, B TO BpeMs Kak TalBaHcKue coprta Taiwan-bred
japonicas Hsin-Chu 56 wu Tainung 61 co3peBanu TONbKO Ha 76 u 74%
COOTBETCTBEHHO [5], 4TO [mOKa3klBaeT IEPCIEKTUBHOCTL KCIOIb30BaHUA
TeHOTUIIOB U3 ANOHUYU KaK UCXOOHEIX MaTepHasioB 10 CO3NAHUI0 X0TI0L0CTOMKIX
COPTOB.
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Tabmuna 1. T'ubpunu3aiis IepCIeKTUBHEIX X0JI0J0CTORKHX TeHOTUIIOB PHCa
B OPAHXEPEHHBIX YCIOBUIX

KomnuuectBo Konuuectso
KombuHarms OIIBITIEHHBIX [IOJIy4eHHBIX ;}aBHSHBaeMOCTB’
3aBsi3eilf, mWT 3€PHOBOK, IIT

Apanrapn/KasHUHUP 5 138 12 8
Aanrapn/OnBITHEI 101 15 15
OnertHEH/Ky6aHs 3 75 18 24
OnsITHEI/ManuHa 82 26 31
OnsITHEIN/ADY 18 2 11
OnrwITHHI/MapXkaH 47 21 45
OnsrTHeI/KasHUUP 5 14 1 7
Ky6anb 3/OnbITHEIR 116 16 13
Ky6aub 3/Jluman 27 8 30
Ky6aus 3/KasHUUP 51 2 4
Ky6aup 3/AnThIHAN 18 4 22
Ky6aub 3/Bakanac 87 17 19
AnTriHal/ONbITHEIH 48 9 18
AnrriHait/Ky6ass3 144 2 1
Antrirai/Mapxkan 69 19 27
Mapxan/JIlumax 68 2 3
Mapxan/Kybaus 3 62 6 9
KasHUUP 5/Ky6ans 3 98 23 23
KasHUWUP 5/OnbITHEIN 106 6 5
KasHUUP 5/Jluman 15 2 13
KasHHWUP 5/ABaHrapn 25 1 4
JInmasn/Jinbabyeo 22 2 9
Odaebyeo/Maguna 58 1 2
Jla3ypHeii/ONBITHEIN 55 1 2
Jlasyputiit/bakanacckui 19 1 5
Jlazypreiit/KasHUHP 5 28 1 3
Jinbabyeo/ABanrapn 28 7 25
Y3POC 7-13/MapxaHn 63 12 19
¥3POC 7-13/Kybasb 3 47 10 21
MycTakunnuk/ABaHrapr 42 17 40
Hrtoro: 1771 264 15
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Tabnuua 2. T'ubpugu3anus CONEYCTOHYMBHX TEHOTUIIOB C SIMOHCKUMHU
XOJIOOOCTOMKHUMHU U

Kon-Bo
KoMOuHanuu

rubpugHex |[IpuMeyanue
CKpellluBaHUU

3epeH, T
FL 478/Todorokiwase 13 0XKHUOAETCs BEICOKAs CTEPUIBHOCTD
FL 478/Reiziq 23 0XKUMAeTCsl BEICOKAsi CTEPUIIBHOCTD
BriBOanbI.

Takum oOpa3oM, mpoBedeH Ta00pPaTOPHHN CKPUHUHT 00Pa3IoB puca
OTEeUeCTBEHHOU U 3apy0eKHOM ceneKuuu u3 29 TeHOTHUIIOB Ha XOIOLOCTONKOCTh
U XOJOMOYYBCTBUTENbHOCTh. HambGonee yCTOHUYHMBHE K HMOHHUKEHHHM
MIOJIOKUTENbHEIM TeMIIepaTypaM, IepPCIeKTUBHEIE XO0J0JOCTOHKHE Te€HOTHIIH,
oToOpaHHEIE IO pe3yjabTaTaM JabOpaTOPHOTO aHallM3a BOBJIEYEHEl B
CEeJIeKI[MOHHKIN IpoIecc OIS CO3MaHUs XO0IO0NOCTOMKUX rubpunos. IIpoBeneHa
rubpugu3anusl 0Te4eCTBEHHEIX COPTOB PHCA C XOJIOOOCTOMKMMU TeHOTHUIIaMU
puca u3 JajabHero u 6IuKHEro 3apy0exkbs B pe3yIbTaTe KOTOPOU MOTy4YeH:l 264
TUOPUOHEIX 36PHOBOK KaK MCXOOHHEIN MaTEPHAs AJIT CeJIeKIUHU 0TeYECTBEHHEIX
X0JIOMOCTOMKHUX COPTOB pPHCA.

@uHaHcupoeaHue: Paboma e8vinoaHsemcsa 8 pamkax npoekma 2172/Id4
«Co30aHue HoB8bIX 8bICOKONPOOYKMUBHbIX, X01000CMOUKUX UCXOOHBIX (pOPM U
AUHUU pucda, adanmupo8aHHbIX K CeB8ePHbIM PUCOCEHWUM pPe2UOHaM
Kazaxcmana» KH MOH PK.
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CCOPHO-ITOJIEBBIE ®OPMBI PUCA (ORYZA SATIVA L.) 1 CIIOCOBBI
BOPBEBI C HUMH B CTPAHAX YMEPEHHOI'O KIIMMATA

3enenckasg 0.B.!, Makcumenko E.T1.2

'®@BI'HY BIIO Ky6GaHCKWI TOCYNapCTBEHHBIN arpapHbIid YHUBEPCUTET,
2 9CII «KpacHoe»

E-mail: zelenskayaolga-2011@mail.ru

B cmamve npugedeHbl pe3ysibmambl uccaedos8aHull no 80npocy noseaeHusl Uu
pacnpocmpaHeHus COPHO20 PUCA HA NOAAX CMPAH yMepeHH020 kaumama. H3yueHsl
Mopgpobuosozuveckue xapakmepucmuku pacmeHull pazHosuOHocmell KpacHo3epHo20
puca, pacnpocmpaHeHHblX Ha noasx Poccuu. IIpusedeHbl ocHOBHble cmpameauu no 6opvbe
¢ Humu. ObcyscOaemcsa npobaema nepeHoca 2eHo8 om ycmouuduswulx K sepbuyudam
€cOpmo8 puca K COPHO-No/ieeulM KPACHO3ePHuIM (popMam u 3Koja02udeckull puck om
8HeOpeHUsl MPAHC2eHHbIX COPMOB.

Kroueevwle cn08a: copHblil KpacHO3epHbLU puc, pa3Ho8uGHOCMY, 2epOuyudbl, Mepbl
60pu0bl, NepeHoc 2eHo8

CopHBIY PUC C OKpALIeHHHIM IIeDUKApIOM 3epHA, PACIPOCTPaHEHHEHN Ha
II0ceBaxX COPTOB pUCa B 30He YMePeHHOro KIMMarTa, II0 CHCTEMaTUYeCKOMY
IIOJIOZKEHUIO OTHOCHUTCS K TOMY K€ BUAY, UTO U KYyJIbTYPHEIH puc - Oryza sativa L.
Bce copHo-moneBbie GOPMEI 3TOT0 BHUAa 007afal0T HEXKENATENbHHMU IS
PHCOBOLOB arpo0MONIOTHYECKUMY IIPU3HAKAMHU, TaKUMU KaK II0JIETaeMOCTh,
OCHIITaeMOCTb KOJIOCKOB, HU3KOe KaueCTBO 3ePHA, BOCIIPUUMUYUBOCTD K O0JIE3HIM.
C mpyroi# CTOPOHBH, PSM IPU3HAKOB, He IPUCYIIUX BO3LEILIBAEMEIM COPTaM pHcCa,
OaeT 3TUM pacTeHUAM IpeUMyllecTBAa B KOHKypeHTHoU Goprbe. Hampuwmep,
Iepuon IMOKOod ceMsH, 6ojiee pPacCTSAHYThHE BO BPEeMEHHM CPOKU IIPOpacTaHUsd
CEMSH ¥ LIBETEHHUS KOJIOCKOB, GOpPMUPOBaHUE OOJBIIET0 YKC/Ia MPORYKTUBHEIX
mo6eros, GEICTPHIE TEMITH POCTA ¥, KAK IPABUJI0, OOJIBINAS BEICOTA PACTEHUH U
BEIXOL UX B BepXHHUU sfpyc. HepaBHOMepHOe co3peBaHHe KOJIOCKOB U
Cc0oCOOHOCTE K WX OCHIIAHUIO CPa3y IOCJie CO3PEBaHUS Co3[aeT GAHK CeMSIH
KpacHO3epHOTo puca B rouBe. CeMeHa TaKUX COPHO-IIOJIEBLIX PACTeHUH prca 110
dbopMe, pa3mMepy U 4aCTO IO IBETY IIBETKOBEIX Yelllyi 0ORYHO Majlo OTINYaI0TCI
OT CeMSIH KYJIbTYpPHOTO pHCa, YTO CO3[aeT ONpefeJieHHEEe TPYOHOCTU NPU
BeIEHUU CEeMEeHOBOACTBa. [107g, CUIPHO 3aCOPEHHEIE COPHEIM PHUCOM, Kak
IIPaBUJIO, BHIBOJSAT U3 CEBOOOOPOTA.

B HacrTosImee BpeMs MPUHSITO CYUTATh, YTO LIMPOKO PACIPOCTPAHEHHEIE U
Haubonee BpeNOHOCHHEHE (GOPMHE KPAaCHO3epPHOro puca, obnapmamomue
OOMUHAHTHBIMY IIPH3HaKaMU COPHSIKOB, IIPOM30ILIN B PE3YIbTaTe eCTECTBEHHON
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rubpuUOu3aluy B IOJEBHX YCIOBHUSIX. BIOCHEeNCTBUM 3TH THOPHUOHBIE
KpacHo3epHble GOPMBEI MHOTOKPATHO IE€PEOIBIISINCh C KYIbTYPHBHIM PUCOM U
MeXay co6ol, 4TO NMPUBEJIO K MOSBJIEHUI0O HOBHIX OMOTHUIOB, MMEIOUIUX
(heHOTUIIMYECKOE CXONCTBO HE TOIBKO C IUKUMU IPENKOBHIMU GOpMaMy, HO U C
Bo3pesbiBaeMbEIMU copTamu [10].

B pucocerwmux crpasnax EBpomnsl, Takux Kak Mrtanus, ®pannus, Mcnanusd,
IMopryranug, I'penusi, Boarapus COpHEIN PUC C OKPAlleHHEIM IIePIKapIoM 3epHa
SIBJITETCSI OOHUM M3 HamboJiee BPEIOHOCHEIX COPHSKOB ¥ PAaCIpOCTPaHEH Ha
35-65 % mnomiamu, 3aHATOH mopm pucoM. K mHawamy XXI B. Gbla oTMedeHaA
TeHJEeHUUS K yBenrudeHuio 3acopenus 1o 40-75 %. Tak, B Kamapre (OpaHuus)
KpacHO3epHHU puc Bctpedancsa Ha 50 % nmomjagei pucoBeX nojeu. U3-3a
BHICOKOU cTemeHu 3acopeHus B 1995 r. 15-20 % COpPTOBHX IIOCEBOB OBIN
obe3nuueHn. [loTepu ypoxkas B 3TUX 007acTAX, 0COOEHHO B YCIOBHUIX
MOHOKYIBTYPH, focturiu 50 % [6].

KpacHo3epHBIY PUC 3aperuCcTpPUpoOBaH Ha nonsx Mranuu ¢ Havana XIX B.
Torpa ero eile He OTHOCHJIM K YUCJIy COPHSIKOB puca. B HacTosilee BpeMs
pacnpocTpaHeHle COPHOTO prca C OKpallleHHBIM IIepUKapIlioM 3epHa OTMe4eHO
Ha 65-80 % pucosrix nosneit Utanuu. ITo ganHeiM A. Ferrero (2003) Ha CUTTbHO
3aCOPEHHBIX yYacTKax OH 3aHUMAaeT cBhite 30 % IIoIIafyu PUCOBHIX YEKOB.

B CIIIA, ctparax llenTpanbHo#l u FOXHOU AMepUKU KPaCHO3EPHBIU DUC
SBNSETCS OGHUM U3 OCHOBHBIX CODHSIKOB, CHUXKAIOMUX ypOXKall U KadueCTBO
nonydaemoi npopykuuu. B CIIIA oH oTMeuascs Ha monsax ¢ 1846 r. B mraTax
Jlyu3uana, FOxHas u CeBepHas Kaponuna, Apkansac u Texac. K 1979 r. on 6bi1
pacnpocTpaHeH yxke Ha 200 ThIC. Ta PUCOBHIX IIOJIEN U IIOTEPH ypoxKas [0 3TOU
npuuuHe cocTaBund 50 MmH. monn. IIMOTHOCTH cTeGnecToss pacTeHuH
KpPaCHO3EepHOTO prca OKa3biBajla CYLIeCTBEHHOE BIUSHHUE Ha yPOXKaNUHOCTH
BO3MENEIBAEMBEIX COPTOB: HalWuue 5 pacT./M2 MPUBENIO K MOTepe ypoxas
6emno3epHoro puca Ha 22 %, 19 - Ha 50 %, a 108 pact./M2 - yxke Ha 77 % [3].

B Poccuio COpPHHU DPUC C OKpAlleHHHIM IIepHKapIOM 3epHa, IO BCeH
BEPOSITHOCTH, OBITT 3aBe36eH C CeMeHaMH COPTOB prca u3 cTpaH I0ro-BocTouHoi
A3uu. 3a rogsl BO3[e/IEIBAHUS 9TOM KyJIbTYPHl OH PACIpPOCTPAHUIICA II0 BCEM
PHCOCEIOLINM PeTUOHAM U CUMTAeTCs OJHUM M3 CaMBIX 3JIOCTHHIX 3aCOPUTEIEH.
Kazk[blii MpoLeHT MpHYMeCcH OKpPallleHHBIX 3ePeH B CEMeHaX prca MOXKET CHUKATh
ypoxai Ha 1,5-2,3 %. Jo 90-x r. XX B. moceBH puca B KpacHomapcKoM Kpae
3aCOpsK B OCHOBHOM BEICOKOPOCIIBIE PACTEHUSI COPHOTO pHCa C OKPaIlleHHBIMU
LIBETKOBLIMU YEILTysIMU, OCTSIMU U [IePUKapPIOM 3€PHA, C JIETKO OCHIIAIIIUMUCT
KOJIOCKaMHu. B HacTosllee BpeMs Ha [T0CeBaxX 3HAUUTENbHOE PAacIpOCTpaHeHUe
NIOJIYYUJIX PacCTeHUs KPAacCHO3epHOro puca, GpeHOTUNUUYECKH CXOOHBIE C
BO3[eNIEIBaeMEIMU COpPTaM#u. Y TakKUX DPAacCTeHUHM OTMedYeHO OTCYTCTBUE
OCHIIIa€MOCTH KOJIOCKOB IIPH CO3peBaHUU U Ileprofa IIOKOS CEeMSH.

B eBpome#cKHUX CTpaHaX, KaK IPaBUIIO, BCe OMOTHUIIB COPHOTO pHCa C
OKpaIllleHHHM IIepUKapIoM 3epHa OTHOCAT K OfHOW pa3HOBUAHOCTH Sylvatica
Chiappelli [4]. Poccuiickue y4eHble UCIONMB3YIOT Kinaccudukanuio I'. I'. I'ymuHa
(1938), B KOTOPOY Pa3HOBUAHOCTY ONPENENIIOTCS 110 OKpacKe 1IBETKOBHIX YellyH
¥ [lepyKaplia 3epHa, HalIW4uIo U OKpacke octed [1].
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ViccrnernoBaHus 10 OnpefeNeHNI0 TaKCOHOMUYECKOTO COCTaBa U CTEIeHU
pacnpocTpaHeHUs Ha IoceBax B KpacHomapckoM Kpae COpPHO-IIOJIEBEIX GopM
puca BemyTcst Hamu ¢ 1999 r. O6¢cnenoBaHys TPOBOASTCS MaPIIPYTHLIM METOIOM
€XKerofHO BO BCeX PUCOCEIIUX palioHax Kpas. Bce 3aperucTpupoBaHHEIE
(opMEI UMenU OKpallleHHbIY IepUKapIl 3epPHA U OTHOCUIUCH K TOMY K€ BUAY, UTO
U KyNbTYPHBII puC - Oryza sativa L. TakCOHOMUYECKUN aHaIU3 BHISBUI Hau4yne
Ha IIoceBax puca B KpacHomapckoM Kpae 8 pa3HOBUOHOCTEN KPacHO3ePHOTO
puca, OTHOCAIINXCS K ITOABULY japonica u 1 - K nopsupy indica (o I'. T'yuuny).

[ns m3ydeHUs CTeNeHUW pPacIpoCTpaHEHUS Ha IIO0CeBaxX pHUca pacTeHHU,
OTHOCSIIKUXCA K Pa3HHM 0OTaHMYEeCKUM DPa3HOBUOHOCTAM OBIIU 3a02KEHBI
y4eTHBIEe MIOIagKyd pa3MepoM 1x1 M2 B YyeTHpeXKpaTHOU MOBTOpHOCTH. Ha
IOJIgX CeBo0OOPOTa, I'le TPEeTH I'Of BHPALIUBAIN PUC 110 PUCY U He IPOBOLUIIN
IpoPUIaKTUUECKUX MEPOIPUATHH 110 3alUTe [TI0CEBOB OT COPHOT'O PHUCa CTENEeHb
3acopeHHOoCcTH cocTaBuia 35-50 %. CooTHOoIIeHHEe KPaCHO3EPHEIX
Pa3HOBHIOHOCTEN HA TAKWX IOCEBax OBUIO ClenyloInuM: 6e30CThie sundensis -
40-45 %, kasakstanica u subpyrocarpa (c 3a4atkamu ocTel) - 15-20 %, ocTUCTHE
pyrocarpa, desvauxii u caucasica - go 20 % (Ha pa3HBIX y4yacTKax), eMUHUYIHO
BCTpEYaNUCh OCTUCTEE KpaCHO3ePHble PACTEHUS C IBYXIBETHHIMU IIBETKOBEIMU
yemysamu flavoacies u bicolorata. Ha ydyacTkax nIpou3BOICTBEHHEIX I0CEBOB Ha
TOBapHOe 3epPHO MpHU coOmiogeHuun ceBoobopoTa (2-¥ Tom pHUC IO PHUCY)
3aCOPEHHOCTh I0CEeBOB OBlTa HUXKe U He npeBrimana 10-12 %, B ToM 4ucne var.
sundensis - 80 %, subpyrocarpa - 15 %, pyrocarpa - 5-10 %, kasakstanica,
flavoacies, desvauxii u caucasica - meree 5 %.

Visyuenue MOpGOTUIIOB COPHO-IIONEBHX (HOPM pHCa BHISIBUJIO pa3nudue
MeXJy OCTHUCTHIMH M 0€30CTHIMH DA3HOBULHOCTSIMHU IIOABHUAA japonica c
OCHITTAIOIUMIUCS KOJIoCKaMu. [I11g ocTUCTHIX ¢popM Oblna XxapaKTepHas Oonbllas
BricoTa pacteHu# (125-140 cm), cmocoO6HOCTL K ¢opmupoBanuio 10-15
IIPOAYKTUBHEIX I00ET0B, TOHUKAIOIIAd I pa3BanucTas GopMa MeTeNIKu (IIuHa
TJIaBHOU MeTenku 23-25 ¢M), OJIMHHBIHN (IaroBelil TUcT - 42-52 cM. Be3ocThie
copHEle ¢opMbl puca umenu BrcoTy 100-115 cm, dopmupoBanu 3-5
IPOOYKTUBHEIX I00ET0B, O/IMHA TJIaBHON MeTeNKHu cocTasisana 19-21 cM, dpopma
MeTeJIKU - IIOHUKawoIas, pexe KOMIaKTHasA NpsIMocTosidasi, GpraroBslil JTUCT
27-30 cM OJIMHOMU.

Wsyuenue nomynsanuil pasHoBugHOCTH philippensis nogsuna indica BEISIBUIO
oBa OMOTHIIAa pPaCTeHUU C HeOCHNAKIUMUCA KojlockaMu. [lepBHU -
BeICOKOpOCHEie (140-145 cM), dbopMmupyomue 6-8 TPOAYKTUBHEIX MOOETOB,
IO3[HeCHesble, HEYCTOUYUBEIE K IIOJIETAHUI0 ¥ BOCIPUUMYUBEIE K 60JIE3HAM;
BTOpOY - cpegHepocsie (100-110 cm), hopmupyromue 2-4 TPOAYKTUBHEIX T06GETa,
CpefHecIelible, CPeHEYCTONUNBLIE K [IOJIETAHUIO U K NMUPUKYIAPU03y. [Ins
pacTeHui o6oux 6MOTHIIOB OBINTa XapaKTepHa miuuHHAA (20-23 cM) MOHHUKAOMIAT
CUJIBHOU30THyTas MeTeNKa, OKpallleHHEH ITepUKapll U AMUHHAs BepeTeHOBUIHAS
¢bopwma 3epsna (/b 3,4-3,7).

HauGonpme#t BapuabenbHOCTHIO MO0 MOp(}OOUOIOTUYECKUM MpU3HAKAM U
IIUPOKUM pacHPOCTPaHEHMEM Ha PUCOBBIX MONLX [0 HAIIUM HOaHHHM
OTJIMYaIuCh 0€30CTEIE PACTEHUS C COJIOMEHHO-XKEITHIMY [IBETKOBEIMU YEIysIMHU,
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OTHOCSIHECS K pPa3HOBUAHOCTU sundensis. Torma Kak mo HaGnIOOeHUIM
UTaNbIHCKUX yUeHBIX Oofbllell BapuabelbHOCTBI0 U PACIPOCTPaHEHHOCTHIO B
moceBax puca 001amai0T OCTUCTHIE M MONyoCTHCThIe popmbl. Tak, u3 119
MOMYIAUNM COPHOI'O KPacHO3ePHOI0 puca, COOpPaHHEIX Ha moygx MTanuu, oHU
cocTaBnaoT 56 u 17 % coorBeTcTBeHHO. [IpryeM 5TH pacTeHUd JIydlle, 4eM
pacteHusi 6€30CTHIX COPHO-IIOJIEBHX (HOPM, MPUCIOCOOIEHE K MEHSIOUIUMCS
YCTIOBUSIM OKPY2KalOIllel CPefbl ¥ YCIOBUAM KYJIbTUBHPOBAHUS [5].

OCHOBHBEIM CITOCOO0OM GOPBHOEI C COPHO-TIONIEBEIMHU (hopMaMu puca B Poccuu Ha
CeMeHHEIX U OIBITHHIX IIOCeBax fABNAETCI, B IIEepBYI odepenb, COpTOBas
IIPONOJIKa BPy4YHY!0. IIpu 5TOM ynmangdiooTcsd XOPOIIO 3aMeTHHe B IIOCEBe
BEICOKOPOCTIEIE OCTHCTHIE GOPMEL puca, a Takxke 6e30cThie GOPME C PE3KO
OT/IINYANIeicd 0T BO3LEIbIBAEMOTO COPTAa OKPACKOM IBETKOBHIX udemlryi. B
pe3ynbTaTe B IIOCeBax 4YacCcTO OCTAKTCA 0e30CThle M IMOJIYOCTUCTHE
KpaCHO3ePHEIE PA3HOBUJHOCTH C COJIOMEHHO-KEJITEIMU I[BETKOBHIMU YEIIySIMHU
sundensis, subpyrocarpa (mns 6e103epHEIX COPTOB var. italica) u philippensis
(mns copToB var. gilanica); OBYXIIBETHEIMU IIBETKOBEIMU HeIIysAMU kasakstanica
(mnst copToB var. zeravschanica). AHanoruyHele HabIIOOeHUS OBIIN CHENaHb U’
aMepHUKaHCKUMHU ydeHbIMU. [To ganHeM V. K. Shivrain u cotp. (2010), Ha
ImoceBax puca npeobnagany pacTeHUS COPHOTO KPacHO3EpHOI0 OMOTHUIIA C
COJIOMEHHO-XKEJITHIMU I[BETKOBHIMHU demysaMmMu (mo 70 %), deHoTUnUYECKU
CXOIHEIE C BO3[IE/IbIBAEMEIME COPTaMHU, PeKe BCTPEYAJIUCH PACTEHUS C YEPHEIMU
(22 %) u KpaCHO-KOpUYHEBEIMU (8 %) IIBETKOBBIMU delnysamu [9].

TpaguioHHEEe Mephl 60PEOLI C COPHEIM KPACHO3EPHEIM PHCOM HaIlPaBII€HEI
B OCHOBHOM Ha IOffepxKaHHEe COPTOBOM YUCTOTHI CEMSH U OUHCTKY IIOUBHI OT
maganunbl. K TaKMM MepaM OTHOCSITCS: BBe[JEeHUE CIIEIMabHEIX CEBOOOOPOTOB
01 CeMeHHBIX Y4acTKOB, UCKIIIOYAIOUINX pa3MelleHle CEMEeHHHIX II0CEBOB pHca
II0 PUCY; COPTOBas IIPOIOJIKA BPYYHYI0 CEMEHHHX II0OCEBOB; IIPU IIPOU3BOLCTBE
3NIUTHL ¥ CYIEp3JIUTH - IpoBefeHUe 0TOOpa METEJIOK IO KOMIIJIEKCY
IIOJIOXKUTEIPHEIX IIPU3HAKOB HEIIOCPEACTBEHHO B II0Jie; PAHHASA U riybokas
BCIIAIIKAa YEKOB Mocje yOOpKM ypoxkas. ['maBHHIM u Haubosee 3GGEKTUBHEIM
cpencTBoM GOPLOEI C COPHHIM KPACHO3EPHBIM PHUCOM CUHUTAETCS MPaBUIbHAS
OpraHW3anus CEMEHOBOTYECKOU pPaboTH - NOAgepKaHUEe COPTOBOM YUCTOTH BO
BCEX 3BEHBSIX CEMEHOBOICTBA ¥ CBOEBPEMEHHOE COPTOOOHOBIEHUE [2].

B MupoBoi mpakTUKe pucocessHus Hanboee 3¢dheKTUBHEIE MEPH OOPLOHI C
COPHEIM DUCOM OCHOBAHH HAa COYETAHUU arpoOTEXHUYECKHUX NIPUEMOB U
XUMHUYeckux Mep 60pnr6bl. OGEHIYHO KCIONIL3YIOTCS IPOBOKALMOHHLIE 3a/IUBHL
YeKOB C mocienymwolnes o0paboTKoi repOuliumamMu (Hampumep, raudocaToM) mo
IIPOPOCIIUM COPHSKaM [0 IoceBa puca [4, 7].

B ycnoBusix KpacHOmapCKOro Kpasi 3TOT METOJ] OTPAaHNYEHHO IPUMEHSETCS
13-3a TOTO, YTO IIOfada BOAH Ha PHUCOBHIE CHCTEMEl Kpas OCYIIEeCTBIIETCI
I[eHTPaIN30BaHHO, 110 rpaduKy, 3a 5-7 OHEN [o Hadania I1oceBa puca (TpeTba
nekapna ampens). [IpoBoKallMOHHbBIE 3aNIUBH MUPOKO NPUMEHTIOTCS TONBKO B
IIapoBOM I10JIe, 0COOEHHO B CEMEHOBOIUECKUX X03SINUCTBAX.

Kpome TpaguuMoOHHEIX MeTOHnoB OOPHOE C COPHBIM PHUCOM B CTpaHax
yMEpPEeHHOT0 KJIMMaTa B HACTOSIIEe BPEMS HCIIOJIb3YIOTCS WHHOBAI[MOHHEIE
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TeXHOJIOTHY, HallpaBleHHBIe Ha OTpaHUYeHUe YHCIEHHOCTH COPHIKOB U
yBeNu4YeHNe ypoxXauHOCTH KynAbTyphl. Tak, B Hadane XXI B. B CIIIA 6510
pa3paboTaHO HOBOe HAIlpaBlieHWe - CO3[aHUe COPTOB PHUCA, YCTOMUUBEIX K
repbunupam. CyTh ero 3akjlodajlach B CO3JaHUU TeHETUYECKH
MORZUGUIIMPOBAHHLIX MM MYTAHTHHEIX PAaCTEHUN puca, 006Jamamomux
YCTOMYUBOCTHIO K repOuLKMIaM CIJIONIHOTO felcTBus. IIpennonaranocs, 4To
yCTONYMBEIE K repOUIIMAaM COPTa pruca MOXKHO OymeT BEHICEBATh Ha IIOJIAX,
CUJIBHO 3aCOPEHHBIX KPAaCHO3EPHEIM PUCOM U BHIBE[IEHHEIX 3a IIPEMebl PHCOBOTO
ceBoobopoTa.

OCHOBHOU NPUYMHOU, OTpaHUUYMBAWIEd BHEAPEHUE YCTOMUYUBHIX K
repOuIUoAM TPAHCTE€HHBIX COPTOB pUCa, CTajla IpobieMa rOPU30HTAIbHOTO
IepeHoCca I'eHOB MeX[y BO3[eIEBAEMEIMU COPTAMM PHUCA U COPHO-IIOJIEBRIMU
KpacHO3epHHIMY (opMaMu. Kak mpaBuiio, ¥ Te ¥ Opyrue NpUHAAIeXkKaT K OGHOMY
u ToMy ke Buny Oryza sativa, 4TO TOBOPUT 00 MX r€HETUYECKON COBMECTHUMOCTH.
HecmoTpsl Ha TO, YTO PUC SBIAETCS CAMOOIBIIUTENIEM, IPU ONPENETeHHBIX
KIMMaTH4YeCKHUX YCIOBUAX B Cllydae COBMECTHOTO IIPOM3PACTaHUs U COBIAleHUT
tenonoruyeckux ¢a3 mpu OTKPHITOM IIBETEHUHM MOXKET IIPOU30UTH YaCTUYHOE
IIepeKpecTHOe OIBUIeHNEe pacTeHUH puca.

YacToTa nepeHoca reHOB y puca B pe3yjbTaTe ayTKPOCCHUHTa HeBeJIMKa U B
IIOJIEBHIX YCJIOBUSIX OIIEHMBAETCS, IO MHOTMM HabniomeHUSM, B Iperesax
0,01-0,2 % KakK OT COPHOT0 KPaCHO3epHOTO puca K KyJIbTyPHOMY, Tak U B
obpatHoM HampasneHuu [8]. Tem He MeHee, 3TOT MPOIECC IPU BHEOPEHUH B
IIPOU3BOACTBO TPAHCTEHHEIX COPTOB PHCA MOXKET CI0COOCTBOBATH IIOSBIEHHUIO
YCTOMYHUBHEIX K TepOUIMAaM MONMYJISLUA COPHBIX PACTEHWH M NMPUBECTH K
HeIlpenCcKa3yeMEIM 9KOIOTHUYECKUM MocnencTBusiM. Tak, B CIIIA B 2004 r. 6bi
3apeTrUCTPUPOBAH IIEPBHIM Cllydall IepeKPeCcTHOTO OIBIIEHUS COpPTa I'PYIIIEL
Clearfield u kpacHo3epHOTO puca. HactoTta neperoca reHos coctaBuia 0,012 %
[10].

[Ipy BHeOpEHUU B NMPOU3BOLCTBO HOBHIX METONOB GOPHOLI C COPHAKAMU
CJIefyeT YYUTHIBATh, YTO UINMUIIHIAA XUMU3ALUS U TPAHCTEeHHOE OM03arps3HeHne
arpO9KOCHUCTEM IPUBOOSIT K TNYOOKHUM SKOJOTHUYECKUM H3MEHEHUSIM,
mectabunu3upyoT TeHOoGOHOE CENbCKOXO3ANUCTBEHHBIX W AUKUX BUJOB,
CIOCOOCTBYIOT OSIBIIEHUIO HOBEIX «CYIEPCOPHSKOB», TpeOymomux 06paboToK Bce
6onee TOKCUYHEIMU repbunupnamu. B PO B HacTosilllee BpeMsl UCIIONb30BaHUe
reHeTHYeCKU Moou(UINPOBAaHHEX COPTOB pHUCa 3allpelleHo.

IIpobneme GoprOH ¢ COpHO-TONIEBRHIMU GopMaMu puca B Poccuu ceiiuac
yIOenseTcs cephe3H0e BHUMAaHME HE TOJIBKO CEMEHOBOOYECKUME X035HCTBaMH,
HO ¥ IPOM3BONUTENIMU TOBAPHOI0 3epHa. biarogaps 3TOMYy 3aCOPEHHOCTH
IIOCEBOB KPACHO3EPHEIM PHCOM B XO03SHCTBaX, HCIONb3YIOIUX
npupopgocOeperamoimye TEXHOJIOTHH BO3[eJBIBAHUS pUCA, 3HAYUTEIHHO
CHU3WJIACh. B epCIeKTHBe AJA pelleHus IpobaeMEl 3aCOPEeHUs [I0CEBOB puca
HeoOXOOUMO HCIIONIH30BaTh CHCTEMHEIM INOOXOH, COodYeTas 3KOHOMHUYECKHe
UHTEPEeCH C aHalIM30M U MUHUMM3alued SKOJIOTHYeCKUX IIOCIIEeNCTBUH.
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CEJIEKIIUS COPTOB PHMCA 11 IPUPOTOCEEPETAIOIIHX
TEXHOJIOTUHA

3enenckuii I'.JI., 3enenckuit A.I'., Pomamenko T.A., Ctykanosa B.A.

depepanbHOE TOCYyapCTBeHHOE OI0[?KETHOE HayYHOe yUpeXkaeHue
«BcepoccuiicKuyl Hay4HO-UCCIeI0BATEIbCKUM NHCTUTYT pUCa»,
Benozepnsni, 3, Kpacuomap, 350921, Poccust

E-mail: zelensky08@mail.ru

B KpacHodapckom kpae npousdgodumcs 6osee 80% poccuiickoeo puca. 30ecb puc
s8o3denvieaemca Ha naowadu 133-134 muic. 2a, a ypodxcailiHocmb 8 nociedHue 200bl
npesviwaem 7,0 m/2a. Okoao 30 % pucogbix cucmem pacnonoHceHo 8 CaHUMApHoU 30He,
20e pe3Ko 02paHUYeH dcCOPMUMEHM NPUMEeHAeMbIX XUMUYeCKux cpedcme 3awumabl U
3anpeu,eHo UCNoab308aHUe dsuauuu. YeeauueHue npouszsodcmsa pucosol Kpynwl
coepacusaemces 604e3HbI0 PUCA - NUPUKYAAPUO3OM.

Co30aH psad copmos ycmotivusblx K nupukyaapuosy: Amaaum, 'amma, JTudep, Oaumn,
CHedcuHKa, pekomeHOyemble 0415 8030e1bl8aHus N0 npupodocbepe2aryum mexHOA02UAM.

Kawouesvle cno8a: Puc, copm, nupukyasapuos, necmuyudsl, CAHUMApPHble 30Hbl

IIna sHacenernus Poccuu Kpylia puca SBISE€TCS LEHHEIM IIPOLOBOIbCTBEHHEIM,
OUeTUYECKUM U JleueOHEIM npoaykToM [2]. OCHOBHO! 30HOM PHCOBOACTBA B
ctpaHe sBisieTcs KpacHomapckuil Kpaii. 3mechk mpoussoputcs 6onee 80% poc-
cuiickoro puca. B mocimennue 5-7 neT puCOBOACTBO OUHAMUYHO Pa3BUBAETCH,
€2KerofHO TOBHIIIAas YPOKAWHOCTE U cOop puca-chipua. B 2012 r. Ha KybaHnu c
mwiomaau 133,3 THIC. Ta TONy4YeH PEKOPIHEIM ypoXKal 3a BCe TONEl BHIPAIUBaHUS
puca - o 7,11 t/ra. B 2015 r. Ky6aHCKHe PUCOBOAE! IIOYTH IIOBTOPUIIU 3TOT
pekopa: ¢ mnouagu 134 ThIC. Ta coOpaHOo 3epHa puca 945 THC. T, IpH
ypoxausocTtu 7,04 T/ra. 3TO CTal0 BO3MOXHEIM 3a CUeT BHEIPEHUS HOBHIX
BBICOKONIDOAYKTUBHEIX COPTOB U COBEPIIEHCTBOBAHUS TEXHOJIOTUU UX
BO3[EJIBIBAHUS, BKJIIOYass YOOPKY COBPEMEHHEIMH POTOPHBIME KOMOaiHAaMHu.

Hawubonee appekTuBHEIM CIToCOO0M GOPHOBI C 9THM 3a00JIeBaHUEM SIBIISIETCS
CO37aHre U BHeIpeHWEe YCTOUYUBHIX COPTOB [3].

B KpacuomapckoMm kpae 0kom0 30 % pPHCOBHBIX CHCTEM PacCIOI0KEHO B
CaHWTaApHOW 30HE, Ie pPe3K0 OTpaHHYEH aCCOPTUMEHT MPUMEHSEMBIX
XUMHUYECKUX CPEACTB 3alluThl U 3allpelleHO HCIO0NIb30BaHWE aBUALIUU.
Pasperennrie necTUNXUAH IPEONINCAHO BHOCUTH HA3€MHEIM CIIOCOOOM U TOJIBKO
IIpu KpaiHeit HeoOxonuMocTH. [IpakTUKa [TOKA3bIBAET, YTO XUMUYECKAS 3aluTa
pacTeHUH B pAfe cCliydaeB unu HedpdeKTuBHA (1U3-3a HECBOEBPEMEHHOIO
BHECEHMS NperapaToB) Uiau HepeHTabembHa (M3-3a PE3KO BO3POCIIUX LEH HA
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XMMIIpenapaTthl U aBHayclIyry) U IPOTUBOIIOKa3aHa dKonorudecku. Kpome toro,
Ha II0CeBax pHUCa, I'le CUCTeMaTH4YeCKU NPUMEHSIOTCS XUMHUUEeCKue CpencTBa
3alIUTHL, CYIIeCTBYeT pealbHasl ONMACHOCTh MOSIBIEHUS MYTaHTHEIX ¢GopM rpuba
OUPUKYJISAPUM, YCTOMYUBEIX K GyHrunugaMm. I103ToMy OCHOBHEIM METOHOM
3aIIUTH pUcCa OT NUPHUKYISPHO3a LOIKHO CTATh BHEAPEHHUE B IPOU3BOLCTBO
BBICOKOYPOXKAaMHBIX XU UMMYHHEIX K IIaTOTeHy COPTOB. B CBSA3U C 3TUM
aKTyaJIbHOCTh CEJIeKIMM Ha YCTOMYUBOCTh K HNUPUKYISPUO3Y IOCTOSHHO
BO3pacTaer.

3a 80 mer Bo3menbIBaHUS pHca B KpacHOmapCKoM Kpae B HOSIBIEHUU
SMUPUTOTUN NMUPHUKYISIpHo3a oTMedeHa 10-12-meTHSS UMKIHYHOCTH. OmHAKO
IoclefHue 5 JieT NUPUKYISIPUO3 CTal NMPOSABIATHCS €XKeTrogHo, HauuHas C
Kymenus puca u B 2013 rogy Habnoganoch sNUGUTOTUIHOE pa3BUTUE
MeTenb4aTod ¢opMel Gone3Hu. [Ipou3o0IIo 3T0 B pe3yIbTaTe CTEUEHUs pafa
00CTOSITENbCTB. B pe3ynbraTe Temiol 3uMH Ipub IpeKpacHO Iepe3uMoBail Ha
MHOTOYMCJIEHHEIX PACTUTENIBHEIX OCTaTKaX. blaronpusiTHEEe YCIOBUSA BECHE U
jleTa He TOPMO3UJIM eTr0 pa3BUTHSA. [|ByXHeOeNbHEE JOXAU B KOHIlEe HIONA -
HadaJjle aBr'yCTa CO3[aly MCKIIOYUTENbHEM KoMGOPT Ang NupuKynsapuosa. Ha
IoceBax puca OKO0JI0 25 THIC. Ta CpegHero cpoka 3anuBa (14—18 mas), KOTOPHIH
Haxopuics B da3e LBETeHUs, IopaXkeHNe NaTOTeHOM IPUHSAI0 SIUGUTOTUNHEIN
XapakTep. 3aTaXKHEE T0XKIU B 3TOT II€PUOL He [TO3BOJISJIA IPOBOAUTE 00paboTKY
dyarununamu, mubo cpenany ux 3pHEeKTUBHOCTh MUHUMAIIBHOH.

ITo mauubiM OTBY «Poccenbxo31eHTP» IIoIank 00padoTOK ITOCEBOB pUcCa B
Kpacuogapckom Kpae 3a nepuop 2006-2012 rr. yBenuuunacs ¢ 10,7 TeIC. Ta g0
115,2 TeIC. Ta. B 2013 rogy mocesr puca ObIu 06paboTaHbl GYHTHIUAAMHU Ha
192,3 ThIC. Ta, 4TO cocTaBmyio 152,3% oT mimomanu ceBa puca [1]. VuuTeiBas, 9To
ctouMocTh 06paboTku 1 ra cocrapnsieT mopspka 1500 py6., To obimue 3aTpaTh
pucoBonos KybaHu Ha 3alIUTy OT NUPUKYIIPHO3a B 3TOT TOR OOCTUTTIH OoJiee
288,45 myH. pybne#t. A 3T0 3KBUBaJIeHTHO To4YTH 30 THIC. TOHH 3epHa pUCa, YTO
61113K0 K BajoBoMy cOopy B 2013 T. prCOBOMIOB TAKOTO KPYITHOTO X03SIHCTBa KaK
PII3 «KpacHOapMeucKuii».

MHoroneTHue HCCIeN0BaHUS (QUTONATOJIOTOB IO H3YUYEHUIO CTPYKTYPHI
nonynanuu rpuba P. oryzae mokasany, YTO Pachl IaTOTeHa pa3nu4aloTcs
HabopOM reHOB BUPYIEHTHOCTH. OTCyTCTBUE 3D(OEKTUBHLIX T€HOB YCTOUYNBOCTH
y GOJIBIINHCTBA OTeUECTBEHHEIX COPTOB pUCA He II03BOJISET UM IPOTUBOCTOSTh
IUPUKYIISPUO3Y, 0COOEHHO B YCIIOBUAX 3NUGUTOTUNHOIO pa3BUTHS DOJIE3HU.

Vi3BecTHO, 4TO 3a epuof Beretanuu puca P. oryzae gaet 6onee 10 nukios
6ecIio0BOr0 pa3MHOXKeHUs. KaXOe# MK IPONOIKAETCSA IPUMEPHO OTHY
HeJeno. Pa3BuTue NUPUKYNIAPHO3a NPOUCXOOUT NMPOTPECCUBHO IO 3aKOHY
CJIOKHBIX IIPOLEHTOB. [Ipu 9TOM pa3Hble COpTa MMEIOT Majible pPas3luyus B
Havase 3NUAeMUN U 04eHb 3HaYUTENIbHEIE B KOHIIE.

Cenexius IMMYHHEIX K IUPUKYIISIPHO3Y COPTOB Oblyla HauaTta Bo BHUU puca
B 1982 romy. Co3pmaBanuchk copTra C BEePTHUKAJNbHOM U TOPU30HTANbHOU
YCTONYUBOCTHIO [3].

Pacocnenuduyeckas, UCTUHHAA UK BePTUKa/IbHAS YCTOMYUBOCTH CBI3aHa
CO CBEPXYYBCTBUTENBHOU peaklueld PacTeHUS-X035MHA II0 OTHOIIEHUI0 K
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BO3OYOHUTENI0 U KOHTPOJIUPYETCS €OAWHHUYHBIM TJIaBHEIM TeHOM. [103TOMYy
WCXOOHBIM MaTepHas [OJXEeH XapaKTepu30BaThCs, B IIEPBYI0 OdYepeqb,
TeHeTHUYeCKUM pa3HooOpa3ueMm. Co3maHue COPTOB Ha OCHOBE OHHOTO
3¢ heKTUBHOTO reHa MOXKET IPUBECTH K MOSBIEHUIO pac, TPEOH0JIeBaAIOIIUX 3Ty
YCTONYUBOCTE.

Hcnonb3oBaHMe (UTOTPOHA, TEIJIUI ¥ MHGEKIMOHHOTO MUTOMHUKA IS
NIPOBEPKHU CEeJIEeKIHOHHOTO MaTepuaja IIPU HCKYCCTBEHHOM 3apaxeHHUH,
TI03BOJIMJIO CO3[ATh PSAL OT€UYEeCTBEHHEIX COPTOB UMMYHHEIX K IUPUKYJIAPUO3Y.

B 1992 r. Ha rocymapCTBEHHOE COPTOUCIBITaHWE IepefaH COPT puca
BrnacToHuk. 3T0 GBI MEPBHIU COPT C pacocmenuPuIeckKod YCTOMYNBOCTHIO K
TMUPUKYAIPUO3Y, CO3MAaHHBNA Ha OTEeYeCTBEHHOM TrubOpUOHOM MaTepuale. B
mocnenywoiiee BpeMs Ha ['ocucnbeiTaHue ObIIM IepeaHbl COPTa C aHAIOTUYHON
ycTouyuBOCThIO: Butsisp (1994), Tanucman (1995), CHexunka (1996) u Bomonei
(1998). Opnaxo B 'ocpeecTp COPTOB, HONYIIEHHHX K KCIOJIb30BaHUIO, BHECEH
TONMBKO cOpT CHEXMHKA M TO M3-3a OJUHHO3EPHOCTH U BHICOKOTO KadeCTBa
KPYIIBL

OctanbHble copTa B ['ocpeecTp He nomanu. [IpudyuHa npocta. McneiTaHue
HOBBIX COPTOB IIPOBOOHUIIOCE ['OCKOMUCCHElN Ha OOBIYHOM (QOHE, OITUMAaIbHOM
Onsg cTaHgapTa, 6e3 MHGEKIMOHHON HAarpy3Ku. [IpyM TaKUX YCIIOBUSX, B TOMHI
OTCYTCTBUS 3MUDUTOTUU IMUPUKYIAPUO3a, UMMYHHBIE COPTa HE IIOKa3bIBallK
TIPEeUMYIEeCTBA 110 YPOKaNHOCTH Iepefl CTaHOapTOM.

OmeHKa CeNeKIMOHHOTO MaTepuana B MHQEKIIMOHHOM IHTOMHUKE HaeT
BO3MOXKHOCTH OTOMPATh, HAPSAAY C UMMYHHEIME 06pa3IiamMu, COpTa ¥ (GOPMEHL prca
C BHICOKOM TOJIEPAHTHOCTHIO K 0O0JIE3HAIM, C TaK Ha3hlBaeMOM II0JIeBOMH
YCTOMYMBOCTHIO. ['TaBHOE CBOMCTBO TAKOH YCTOMYMBOCTHU - 00yCIIaBNMBaeT HE
TIOJIHYI0, HO TIOCTOSIHHYIO 3allliTy X He pa3pylIaeTcs maTtoreHoM. [ToneBas unu
TOPU30HTaIbHAS YCTOMYHMBOCTh OOBIYHO HE pacocmenuduyHa, 60JbIle 3aBUCUT
0T (HaKTOPOB BHEITHEW CPEMdBl, YeM UCTUHHAS YCTOMUYMBOCTh U KOHTPOIUPYETCS
TIONIUTEHHO B GOBINIMHCTBE COPTOB.

3a npomepnmue 33 roga Bo BHUU puca co3gas psfn COPTOB C IOBHIIIEHHOR
YCTOMYKBOCTBIO ¥ TOJIEPAQHTHOCTH K MUPUKYIIIPUO3Y. JIydlne U3 HUX BHECEHH B
TocpeecTp u pomnylleHH K HCIONb30BaHUIO: CrnaBsHeln (1991), ITaBnoBckuii
(1995), Copunt (1996), Kypuanka (1997), Jlugep (1999), Buona (2001),
Cuexunka (2003), Buonerta (2007), Arnant (2007), Kymup (2009), FOxHbIH
(2009), 'amma (2010) [3]. Bce aTu copTa B mpedbIAyLIde TOOL He TpeboBanu
XUMUYECKUX CPENCTB 3alUTH OT 3T0i 6one3nu. 2013 rop - anudUTOTUNHEI 110
MUPUKYNASIPUO3Y - IOCTAaBUJI OKOHYATENbHYIO OLIEHKY 3TUM COpTaM. B
IIPOM3BONCTBEHHEIX yCIOBUAX U Ha l'occoproydactax coprta AtnaHt, Buona,
Buonerra, 'amma, Kymup, Jlupep, CHexuHKa, FOXKHEIN, a TakXKe HOBHE - ONUMII
u CoHeT He MOPAa3UIUCh MUPUKYIIPHUO30M U He TpeOoBanu (QyHTUITUOHOHN
3aImuTH [1].

B nocnepguue 8-10 neT, B CBSI3U C 3alpocaMy TPOU3BOACTBA, B Hallle# paboTe
TOSIBUJIOCh HOBOE HAIIpaBJieHWE: CO3MaHUe COPTOB MAJIS Malo-3HEePTOeMKHX
TEeXHOJIOTUH Bo3penbiBaHud puca (Jlumep, Atnant, FOxuw#, amma, Onumm,
Tutan). BripanuBanue 3TUX COPTOB II03BOJIAET 3KOHOMUTE 3aTpatsl 6000 - 8000
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pyOmeit Ha 1 ra TOJBKO 3a CUET He MPUMEHEHUS ITPOTUBO3JIaKOBHIX FePOUIMI0B U
¢ynruuugos. [Ipy 3TOM 3HAYUTEIBHO YIyYIaeTCs 9KONIorudeckass 00CTaHOBKaA B
30HE PUCOBOICTBA.

Maro-3HeproeMkue npupopocbeperalnye TeXHOIOT MY BO3Ie/IbIBAHUS pUCa
IPUMEHSIOTCS B CAaHUTapHHIX 30Hax KpacHomapckoro kpas. 3to 6onee 40 ThHIC. ra
PHCOBEIX CHCTEM PACIIOJIOKEHHEIX BOOJb PeKy KybOaHu u BONMU3M HACEJIEHHEIX
IIYHKTOB. 3[€Ch Pe3K0 OTPaHUYeHO BHECEHHME XUMHUUYECKUX IIpellapaToB IIPHU
BHIpAIIMBAaHUU PHCA M KaTerOpHUeCKHU 3alpelleH0 IpUMeHeHUe aBUaAIUU.
HarnsigHeIM IpUMepOM TaKo# CaHMTapHOU 30HHI SIBISIETCS PUCOBAs CUCTEMa
yuxo3a «Kybaub» Kybanckoro I'AY. 3mech Ha IPOTSIXKEHUU PsAfia JIET YCIEIIHO
BHIPAIMBAETCS COPT puca ['amMMa 663 MPUMEHEHUS XMMUYECKUX CPENCTB 3allUTHL.

B carHuTapHHX 30HaX PEeKOMEHOYIOTCS BO3LENEBaTh TakXke COpTa puca
Atnant, JIugep, Onumn, CHeXKUHKA, KOTOPHIe He TPEOYIOT XUMUYECKON 3alUTH
¥ DAIOT ypoxKai MpU OrpaHNYEeHHEIX [03aX MUHEPAIbHHIX yao0peHuii. Onucanmne
3TUX COPTOB IpuBefeHOo B Katanore [4], mo3TOMy IPUBOAUM KPaTKyo HX
XapaKTEePUCTUKY.

ATJIAHT

Copt BknwueH B 2007 r. B ['ocymapCTBEeHHBEIH peEECTP CeIeKUMOHHEIX
mocTuxeHu. OTHOCUTCSA K CpefHEeCIeNIoN rpynne. BereTalMOHHBINA MTEPHUON
coctaBnsgeT 116-118 mHell U He3HAYUTEJIbHO MEHSETCS B 3aBUCHUMOCTH OT
YCIIOBUY BEIpAIIUBAHUS.

Boranuyeckass pa3HOBUOHOCTL - var. zeravshanica Brasches. 11BeTKOBbIE
yemryu cabo OmyIIeHHBIE, OBYXLBETHHE: pebpa COIOMEHHO-KEJThEe, TPAHH -
O6ypo-xkenThie. [JoTeHIManbHass ypoxKanHOCTb copTa - 9-10 T/ra. 3epHO CcpenHeH
KPYIHOCTH, OKpyTioe. OTHOILIEHNe AINHH 3epHOBKY K mupute (1/b) - 1,7. Macca
1000 3epen - 28-29 r. CteknoBugHOCTE - 87-91%; BRIXOX KpyIIEl cocTaBusaeT 71%,
comepxkaHue LIeNoTro sAupa B Kpyne - 65-71%. ComepkaHue aMUJIO3H B KpyIie -
18,7%, 6enka B 3epHe - 9,1%. Kpyma oTnuyaeTcsl BBICOKUMU KyTHHAPHBIMU
II0OKa3aTensaMH.

PacTeHusl yCTOMYMBEL K NUPUKYJIIPUO3Y, COPT MOKET BEIpALIUBAaThHCA 6e3
TIPUMEHEeHUS XUMHUYECKHX CPEeMACTB 3al[UTH. ATIAHT o6lajaeT BHICOKUMH
TeMIlaM# pOCTa B IIePHOJ IOJy4YeHUs BCX00B. PacTeHus Nerko IpeofoieBaloT
cnoit Bombl o 30 cM, I03TOMY ATJIaHT PEKOMEHAYeTCs [Jis BHIpAIlWBaHUS B
CaHWTApHBIX 30HAX, I'e 3alpelleH0 IPUMeHeHne XUMUYECKUX CPENCTB 3allUThl
OT COPHAKOB M 0Gone3Hel. [Ipu MOHUKEHHBIX HOPMax BEICEBA COPT XOPOIIO
KYCTHUTCS ¥ GOPMUPYET HOCTATOYHO IJIOTHBIA CTEOIECTOMH.

AtnaHT He TpeboBaTeleH K KaueCTBY 3eMeJb, cruocofeH GpopMupoBaTtsh
cTaOuIBHO BHICOKME YpPOXKAW NPH OTHOCUTEJIBHO HU3KOM 00eCIeYeHHOCTH
MUHEPAJIbHEIM ITUTaHUEM.

TAMMA

Copt BknwueH B 2010 r. B 'ocymapCTBEeHHBEIU pPEECTP CEIEKUUOHHEIX
gocTuxeHU. OTHOCUTCA K CpeNHECIeNION rpynmne. BereTalMOHHBIA NTEPHUON
coctaBnsieT 110-118 mHelt. YpoxkakHOCTSD - 8-9 T/ra ¢ BBICOKOM CTaOUITBHOCTHIO IT0
ropaM. [ToTeHImanbHasd ypoxkaiHocTs copta - 10-12 T/ra.

Boranuyeckass pa3HOBUAHOCTh - var. italica Alef. Pactenusi copra 'amMmMma
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00/1afaloT MHTEHCHUBHHIM POCTOM B MEPHO MONYYEHUsT BCX0A0B. [109TOMYy OHM
JIETKO IIPeO0fi0IeBalOT CJIOM BOMAEI, IIOM KOTOPHIM 371aKOBHE COPHSKH THOHYT.
F'amMMa He mopaKkaeTcsl MUPUKYIISIPUO30M. ITO MO3BOJISIET BRIPAIIMBATh COPT 6e3
NIpUMEHEHUsI XUMUYECKUX CPEACTB 3aIllUTHl U I0Iy4YaTh 9KOIOTUYECKHT YUCTYI0 U
3KOHOMUYECKU He[OpPOTyI0 IPOAYKUINI0 BEICOKOI'O KadeCTBa. 3€PHO OKPYIJIOrO
tuna (1/b) - 1,9, cpegHero pa3mepa ¢ macco# 1000 3epen 28-29 r.
CTeKkJI0BUAHOCTD BEICOKASA - 94-95%. Brixon kpymnsl - 70-71,5%, B TOM 4ducie
menoro saopa - mo 90%. Kpyma Genasi, OTIHYHOTO Ka4eCTBA, C BEHICOKUMH
KyJIMHApHBIMHU [TOKa3aTesIMU.

T'amma He TpeOyeT 0COOBIX YCIIOBUHM BO3OeNbIBaHKS. MOXKET BO3ENIbIBATHCS
110 UHTEHCUBHBIM, a TakXKe Maj03aTPAaTHHIM TeXHOJIOTUSM.

JIUTEP

Coprt BknioueH B 1996 r. B 'ocymapCTBEHHEY DPeeCcTp CeleKUMOHHHIX
pocTuxeHu. OTHOCUTCSA K CpPefHENO3[HECNeNoN Ipynne. BeretanuoHHBN
nepuon - 120-125 pguelt. boTannyeckass pa3HOBUAHOCTE - var. zeravshanica
Brasches. Copt 6e30cThii. OKpacKa IIBETKOBEIX YEIIyd [ABYXIBeTHas: pedpa
COJIOMEHHO-XKeJIThle, TPaHu Oypo-XKenTwe, caabo omyiieH:l. [loTeHIManbHAsA
ypoxauHocTs copTra - 10-11 1/ra. 3epHO CpefHel KPYIHOCTH, OIYOKPYIIOU
dopmbl. OTHOIEHWE ANUHE 3epHOBKU K mupuue (I/b) - 2,3. 3epHo Jerko
UIEYUIUTCS, 0CTaBasCh IPU 3TOM IekIM (06amaeT MeHee IPOYHOM CBA3bIO
LIBETKOBEIX IIJIEHOK C 3epHOBKOM). Macca 1000 3epeH - 30-31 r. CTeKJI0BUIHOCTD
- 86-90%. O6muit BEIXon KPymH - 69-70%, comepzkaHue LEJIOTO Snpa B KpyIe -
95%. Copepxanue Genka B 3epHOBKE - 9,9%, amunossl B Kpyme - 19,8%. Kpyna
OTJINYHOTO KQUeCTBa, C BEICOKMMHU KyJIMHAPHEIMU I10Ka3aTeIsIMA.

CopT o6agaeT MOBHIIEHHON YCTOMYHUBOCTHIO K MUPHUKYISIPHO3Y U PUCOBOM
nucTOBOM HeMmartopme. OTIUYUTENbHOW 0COOEHHOCTHIO COpTa SBISETCS
HEMPUXOTIUBOCTh K YCIIOBUSM BHIpallluBaHUs. PacTeHus OBICTPO pacTyT B
Hadasle BereTaluy, JIeTKO IPeofosieBas CJIOY BOLOEL B IIEPUOT OIy4eHUs BCXOLO0B,
XOPOIIO KOHKYPUPYIOT C COPHOM pPaCTUTEIbHOCTHIO. OTO MO3BONSIET He
IPUMEHSTh TepOUIUAL Ha ero mocesax. Jlugep o6pas3yeT MOIIHYI0 KOPHEBYIO
cucteMy, 61arofaps ueMy npu GOpMUPOBaHUY ypoxkas eMy Heobxomumo Ha 40%
ynoOpeHu# MeHbIIle, YeM COPTaM MHTEHCHUBHOTO THIIA.

JTupmep cmocobeH GOPMUPOBATH BHICOKYIO YPOXKAKNHOCTb IPY BHPAIIUBAHUY
Ha He6IaronpusaTHHIX MPeAlleCTBEHHUKAX IIPH HEBHICOKUX [103aX MUHEPaIbHBIX
ymoOpeHuw.

OJIMMII

Coprt BknioueH B 2015 r. B 'ocymapCTBEHHEY DPeeCTp CeleKUUOHHHIX
pocTtuxeHud. OTHOCUTCA K CpefHeCIelIoN rpymnie. BeretalMoHHHIM NEPUOT
coctaBnseT 118-120 gueii. [ToTeHManbHas ypoxkaiHoCcTs copTa - 11-12 1/ra.

Boranuueckas pa3HOBUAHOCTH - var. italica Alef. 3epHO IOJTyOKPYTJIOH
dopmMel, cpepHet KpynHocTu. OTHOIIEeHKe AMuHE K mupune(l/b) - 2,2. Macca
1000 3epen 28 - 29 r. Brixop Kpymnbl BEICOKUY, B CpeHEM 3a Tpu roga - 72,3%, B
TOM 4ucne 1enoro fapa - 92,0%. CreknosugHocTts - 95,0 %. Kpyma oTnugHOro
KauyecCTBa, C BEICOKUMU KyIVHAPHBIMU IT0KA3aTeIIMHU.

CopT yCTONYHUB K MUPUKYIISIPUO3Y X K PUCOBOU NTUCTOBOM HeMaTome. Omumi

72



MeowcdyHapodHas HayuHas kKoHpeperyuA. International Scientific conference.
ﬂocmumenuﬂ u nepcnekKkmuesl pazsumusi cejieKuuu u 8o3de. A puca 8 Ci cy T M KAumMamom

Achievements and prospects of rice breeding and cultivation in temperate countries
(26 -27).11.2015.- 275 c. ISBN: 978-5-906217-85-1

CpegHEeyCTOMYHUB K 3aCOJIEHHIO ITOYBLL. XOPOIIO IIPEONI0IEBAET CIOX BOAH B a3y
BcxomoB. CopT yCTOMYMB K IOJIeTaHUIO, He OCHINAeTCs, HO 06MOolaunBaeTCs
nmerko. Ero MOXHO pOepxkaTh C IepecToeM uU yOupaTbh HPSIMHM
KoMbGalHUPOBAHUEM.

Pacrenus OnuMIia oTNU4YamTCs HHTEHCUBHBIM POCTOM B IEPHUOJ MONYYEeHUS
BCX0mOoB. [T09TOMy OHU JIETKO IIPEOLO0JIEBAIOT CJION BOMEL, IIOA KOTOPHIM 371aKOBHIE
COpHAKM THOHYT. ITO HO3BOJSET BHPAIIUBATL COPT 6€3 IPUMEHEHUS
XHMHYECKHUX CPEACTB 3AIIXWTH XU INIOJNy4aTh 3KOJOTUYECKH UUCTYIO U
9KOHOMUYECKH HENOPOTryl0 NMPOAOYKIHIO BEHICOKOTO KaudecTBa. CopT He
TpeboBaTelleH K Ka4eCTBY 3eMejib, OIMHAKOBO XOPOIIO ITPOoU3pacTaeT Kak Ha
BBICOKOIIJIOAOPOOHBIX YYaCTKaX, TakK U Ha YIOBIETBOPUTEIbHEIX 3EMIISX.

CHEXWHKA (o1vHHO3€PHEIN)

Coprt BknioueH B 2004 r. B T'ocymapCTBEHHEY DeecTp CeeKUMOHHHIX
pocTuxeHu. OTHOCUTCSA K CpPefHENO3[HECNeNoN Ipynne. BeretanuoHHBN
Iepuon NpU YKOPOUYEeHHOM 3aTOIlJIeHHUM cocTaBiseT 120-122 pus, a npu
NIOJIyYeHUH BCXOMNOB M3-IOT CJI0S BOOHL - 122-125 cyToK. YpoXKalHOCTH copTa
mocturaet 7,0-7,5 T/ra IpH BEICOKOM CTAGHUIBHOCTH II0 TOJAM.

IMopup - subsp. indica Kato, 6oTaHrdeckas pa3HOBUAHOCTD - gilanica Gust,
3E€PHOBKY Y3KHUe, OINHHBLIE. [[BETKOBBIE YEIlyH COJIOMEHHO-KeNThe, 0e30CTEhIe,
co cnaboi omymeHHOCThIO. OTHOIIEHKWE MIUHKE 3epHOBKHU K mupune (1/b) -
4,0-4,2. Macca 1000 3epen - 28-29 r. 3epHoBKa 0061agaeT TeTKO OTAETUMEIM
3apopneM Ipu maudoBaHUY, XapaKTePU3yeTCs IOBHIIEHHEM COLepKaHueM
aMuIT03H - 26%. Comepxkanue 6enKa B 3epHe HeBEICOKOe - 8,2%. [171eHYaToCTh -
17-18%. CTeknoBUmHOCTDL - 10 99%, TpemuHOBaTOCTh HU3Kasg - 4,0%; BHXO[
KpynH - 64-65%, nenoro sgpa B kpyne - 80-85%. Kpyna oTnu4HOro KadyecTsa, C
BBICOKMMM KYJTHHAPHBIMY [TOKa3aTEeSIMHU.

COpT BHICOKOYCTOWYUB K MUPUKYIAPUO3Y. ITO MO3BOJIIET He MPUMEHATH
XUMHUYeCKHre cpefcTBa 3amuThl. OCOOEHHOCTHIO COPTa SIBASETCS BHICOKAS
9HEPrHus IMpopacTaHUs CeMsSH U MX II0eBas BCXOXKECTb IIPU «MITKOM» BOOHOM
pexuMe. ITO HEOOXOOUMO YIUTHIBATH, YTOOH (POPMHUPOBATE I'YCTHE BCXOMBI IPU
OTHOCHUTEJIbHO HU3KOW HOPMe BBICEBA. YUuThIBasi, YT0 CHEXKMHKA UMEET JIUHHOE
y3K0€ 3ePHO, IPU 0YUCTKE ero He00XOMUM MHAUBUAYAIbHEH TOA00D PEIIET.

BuIBOAEI.

BrlpamuBaHue COPTOB, TEHETUUYECKHU YCTOWUMBHIX K NUPUKYIAAPUO3Y U HE
TpebyomuX XUMHYECKOH 3aIMMUTH, B CaHUTAPHHIX 30HAX IO
npupopmocOeperamnei TeXHOJIOTHY MO3BOJIIET MONy4YaTh 3ePHO PHUCA BHICOKOTO
KayecTBa U CHUXKATb 3KOJIOTHYECKOe HalpsXKeHHe B palioHaX BO3MEJBIBAHUS
puca KpacHomapckoro Kpas.

JIureparypa

1. ArporexHudyecKkue 0COOEHHOCTH BHIpAILIMBAHUS COPTOB pPHUCA, YCTOMUYUBEIX K
NUPUKYNIpuo3y: MeTtoguueckue pekoMeHpganuu / ABT. Komnn.: C.B. T'apkyma, C.A.
[IeBens, H.H. Mansimesa, C.A. Temesa, I'.JI. 3enenckuii, H.B. Octanesko, A.T.
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3enenckui, A.P. TpeTbsikoB. Kpacuopmap, 2013.- 43 c.

2. 3enenckuit T'.JI. Puc Kak NPOOYKT [ DUETUYECKOTO U jedyebHOro nutanus / I'.JL.
3enenckuyt // [lomuTreMaTUYeCKUM CeTeBOM SIE€KTPOHHBIM HaAYUYHBIA XypHal
KybaHrckoro rocynapcTBeHHOT0 arpapHoro yHusepcuTeTa (Hayunsiit xkypHan Ky6l'AY)
[OnekTporum# pecypcl. Kpacuomap: Ky6T'AY, 2011. Ne08(72). C. 28-42. - Iudp
Wnrdopmpeructpa: 0421100012\0346. - Pexxum poctymna: http://ej.kubagro.ru/201
1/08/pdf/02.pdf.

3. 3enenckuii I'.JI. Boprba ¢ MUPUKYIAPUO30M PHCA NYTEM CO3MAHUS YCTOMUYUBEIX
coptoB: MmoHorpadwus / I'. JI. 3enenckuit. // Kpacuomap: Ky6I'AY, 2013.- 92 c.

4. Karasor copToB puca U oBolIe6ax4yeBX KyIbTyp KyOaHCKOW CeleKUuu / ABT. KOJIIL:
B.A. Barupos [u zp. ]. - KpacHopmap: «3[IBH», 2015. - 100 c.

MN3YYEHUE BJIMAHUA MYTATEHA (NAN3 - ABUJA HATPHA) HA
XO3AMCTBEHHO- IIEHHBIE IIPU3HAKH Y COPTOB PHUCA C
OKPAIIEHHBIM ITEPUKAPIIOM

Kazkees [I.T., Pric6ekoBa A.B., Ycen6ekoB B.H., 2Kau6rip6aes E.A., Cnata#t H.H,
CaprbaeBa M.A., baraesa [I.C.

Kazaxckuii HalluOHAIbHEIM arpapHbIil YHUBEPCHUTET,
KH MOH PK, Anmartsr, 050010,
HHCcTUTYyT 6MONIOTHY ¥ OMOTEXHOJIOTUY PACTEHUH,
KH MOH PK, Anmartsi, 050040

E-mail: dauren.kazkeyev@gmail.com

H3yyeHo sauaHue a3uda Hampusa NaN3 8 mpex koHuenmpauusax 1, 3 u 5mM Ha
X03UCMBEHHO- UeHHble NPU3HAKU 06pa3y,08 puca ¢ 0KpaweHHbIM nepukapnom. BuissneHo,
Yymo KoHUueHmpayus 5 mM gbl3bl8ana noaHOe UH2UOUPOBAHUE BCXOHCECMU 3epHOB0K, 3d
uckawoyeHuem copma Masp (2%). Obpabomka kKoHyeHmpauuel 5 mM a3udom Hampus
sbvl3bi8aem necmpoucmocms y obpasya yepHozo pucd. ITogvlweHHble KOHUeHMpayuu
obpabomku 3 mM u 5 mM 8bl13bI8al0OM BbICOKYIO CMEPUAbHOCMb MemeoK. [IposedeHbl
onpedeseHue co0epiCaHus aMu/a03bl 8 3epPHOBKAX, X/0popuila 8 sucmesx. BvisgieHo
uymo, 6es1Kosble cnekmpul 06pA3y,08 KPACHO20 U YePHO20 pucd 06pabomaHHble MymazeHoM
He omau4armcsa nosig/neHueM HOBblX cnekmpos om cmaHdapmHozo0 copma. ITo
pe3ysbmamam uccae0o8anull omobpaHsvl nepcneKkmusHvle MymaHmHble pacmeHus puca ¢
X035UCMBEHHO-UeHHbIMU NPU3HAKAMU.

Kawuyesvle ca08a: puc ¢ 0OKpaWeHHbIM Nepukapnom, ceiekuyus, adHmMouudHbl,
xsaopoguan, amuaosa, asud Hampus
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Insi TpomoOBONBCTBEHHOU Oe30macHoCTH KasaxcTaHa HeOOXOOMMO HMETh
COpTa CeNbCKOXO3SMCTBEHHHIX pACTEHUHN CIelUalbHOTO0 Ha3Ha4YeHus,
obyafaiomire BHICOKMMU IMUTATEIbHBIMU KayecTBaMH, TaKue KakK CoOpTa puca C
OKpallleHHHM IIepuKapnoM (4epHHIM M KpacHHH puc). B pecnyOnuke
OTCYTCTBYIOT COPTa pUCa C OKpalleHHBIM IIePUKapIIoM, a UMIOPTUPYEeMEle
OOpOXKe KaK MUHUMYM, B IIATh U 60Jiee pa3 [0 CPABHEHUIO C OORIYHEIM PHUCOM.
Popunoi puca sBNsieTCd 10r0- BOCTOYHAd A3ud, I'le KIUMaTU4eCKue yCJIOBUS
MO3BONSIOT BHIPAIIMBATH PUC KPYTrAHH Tox. OgHUM u3 0COOGEHHOCTEH
BO3[IEIEIBAHUS PHCA B PECIYONIHKe SBISETCS KOPOTKHM BEreTAlMOHHEIN TePUOT
1 CyOKOHTHHEHTANbHBIN KnuMaT.Ka3axcTaH OTHOCUTCS K CEBEPHBIM peruoHaM
pucocesinusg. Puc B pecnybiuKe BO3[ENbBAETCS B IOXKHBIX PEruoHax -
Keseimopaouackas (77,2), Anmatunckas obmactu (14,1) u FOxwHo- KazaxcTaHCKoi
obiacTsax (2) ThHIC.Ta COOTBETCTBEHHO [1].

Hcnonb3oBaHUe XMMHUYECKHX MYyTareHOB IIPe[CTaBiseT HHTepec OJf
TIOBHIIIEHUST 0MOPa3H000Pa3usa UCXOOHHIX IS cenmekiuu GopM puca. Tak, Ha
IIPaKTHUKE MOTyYeHbl MHOTO KOPOTKOCTEOENBHEIX U PAHHECIEIEIX MyTaHTOB PHCa
C VIy4IIeHHHM KauyeCTBOM J3HMIOCIIEPMA, IIOBHIIEHHLM COfepKaHueM Oeika u
aMMIIO3El, YCTOWUUBHIX K O0Ne3HSIM U BpepuTensaMm [2]. Llenbio paboTh ABNseTCS

yBeJIUYeHNEe TeHEeTUYEeCKOTo pa3HooOpa3us MCXOJHOTO MaTepuaja puca
XUMUYECKNM MyTareHe30M B CeJIeKLUY prca C OKpallleHHHIM IepUKapIoM. A3up
HaTtpus (NaN;) aBnasgeTcs ogHUM U3 3¢ GHEeKTUBHEIX MyTareHoB, KOTOPLIHM MKUPOKO
WCIIO/Ib3YeTCS B UHOYLIMPOBAHHOM MyTareHe3e KyJIbTYPHBIX DACTEHUM.

Marepuajbl B MeTOabl. C IIeNIbI0 CO3[JaHUs TeHeTUYECKON BapuabeTbHOCTH
copTta «MaBp», «YepHH# puc», «Pybun», «Yir 5815», «04467 6/u Utamus»
3E€PHOBKHU 3THUX COPTOB Obiu 0oOpaboTansl pacTBopoM NaN, mpu pH-3 B Tpex
KoHIUeHTpauusax (1 mM, 3 mM, 5 mM) u npopaliuBaIuCh B TEPMOCTaTe IIPHU
Temneparype 27 °C B TeueHuu Tpex CyTok [3]. [IpOM3BOOUNM yUET BCXOKECTH
00paboTaHHbIX ¥ KOHTPOJILHEIX T€HOTUIIOB U BEIPAIIKBAJIY B TEILJIUIIE 10 IIOJIHOTO
co3peBaHus. ®eHonoruyeckue HabnomeHus nmpoBopgunu mno Merony II.C.
Epriruza [4]. ®paknumoHupoBaHue 6enkoB nposogunu B ITAATe 10 u 12%
KOHIIEHTpaluu MoguduinpoBaiHeiM MeTonoM Laemmli (1970) [5] ITpoBemeHs!
olpefieNieHNe coepKaHus aMUJI03Hl 1o MeToxy Juliano (1971) [6] u aHTOIIMaHOB
B 3€PHOBKAX, XJIOPOGUIIIa B TUCTAX [7] U CTPYKTYPHEIN aHANK3 YpoxKasi.

Pe3ynbTarsl.

IIpu uccnemoBaHUM COePXKaHUS aMUJIO3b! BHISIBIIEHO, YTO UCXOMHbLIE COPTa B
OCHOBHOM OTHOCATCS K CpefHeaMUJIO3HEIM, TOJIBKO COpT MaBp ABIsdeTCSH
BHICOKOAMUJIO3HHIM. Y reHOoTHNOB Yir 5815 u 6/ Utanmus npu obpadorke 1 mM
a3uAoM HaTpus HAOI0Oanoch HEe3HAUYUTEIbHOE IMOBHINEHWE COHmEepXkKaHue
aMuio3el. C yBenu4yeHNEM [O3El MyTareHa CHUXKaeTCS COmepkKaHUe aMUJIO3H Y
YepHOI0 prca II0 CPaBHEHMIO C KOHTPOJIEM IIOYTH B [IBa pasa B BapuaHTax 3 MM
u 5 mM. [IpoBegeH KONMMYECTBEHHHM aHaNlM3 aHTONHUAHOB AN OIEHKHU
BO3[EUCTBUS KOHI[EHTPAI[MU MyTareHoB y cOpToB MaBp u UepHEIH puc.

Brino BeIsICHEHO, 4TO 00paboTKa a3ugoM HaTpUs B KOHIeHTpamusax 1 mM u 3
mM B M, cTumynuposana o0pa3oBaHue aHTOLXAHOB y copTa MaBp u YepHHIH
PHC 10 CPABHEHUIO C KOHTPOJIEM U BapuaHToM oOpaboTrku 5 mM. Hanpuwmep, y
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copTta MaBp 1m0 CpaBHEHWIO C KOHTPOJIEM IpHU KoHOeHTpauuu 1 mM obmee
cofepKaHUe aHTOIMaHOB MOBLICUIACH B 3 pa3a, Ipu KoHUeHTpanuu 3 mM B 2,5
pa3a. BosgelicTBue MyTareHa Ha copT UepHOro puca BHI3BIBAJIO TAaKOTO Ke
abdekTa, KOTOpEY Habmomancs y copta Masp. V copra YepHEIH pUC TOIBKO IPH
1 mM koHIeHTpauuu obilee comepkKaHUe aHTOIIMAHOB IIOBLICUIOCH B 2 pasa,
npu KoHmeHtpanuu 3 mM 2,5 pa3a, a B BapuanTte 5 mM Habmo0ganock
IOHUXKEHUE.

OTrmeueHO BapuabenbHOCTh 10 COEPKAHUIO XI0POdUIIIA Y UCCIeNyeMbIX
TeHOTHUIIOB B M,. CyIecTBeHHOE pa3nuyue [0 CofepKaHuio XIopoduna a, 8 u
KapoTUHOMUOB BHISIBIEHO ¥ copTa MaBp. Bo Bcex Tpex koHueHTpanusax 1 mM, 3
mM u 5 mM o6pabGoTKu 3epHOBOK COmepxXKaHUe xjopodunna a, 8 u
KapOTUHOULOB YBENUYUBanIoch oT 5 1o 50% II0 CpaBHEHUIO C KOHTDPOJIEM.
HauGonee BHICOKOE COfepKaHue IUTMEHTOB BHISIBJIEHO Y reHoTuna 6/H Uramus
npu BapuaHTe 06paboTrke 3 mM, y reHoruna Yir 5815 maHHBIN OKa3aTesb
mOBHIIIAJCS Py 1 mM KoHLIEHTpanuu. Y copta PyOuH comepzKaHue IUTMEHTOB
CHHUKAJ0Ch Tpu 06paboTKe MyTareHa.

B dase tpybroBanue oTMeyanu BapuabeIbHOCTh COfepKaHue XIopoduia y
HcClenyeMbIX TeHOTUnoB. Haubosee BEICOKOE COmepKaHUe BEIIBIEHO Y COPTOB
Yir 5815, 6/a Urtanus, Masp npu BapuaHTe o6paboTke 1 mM, y copta Pybun
3TOT IIOKa3aTeNb NOoBHIIaNcd npu 3 mM korueHTpauuu. CyliecTBeHHOE
pasnuure 00 COLePXKAHUI0 XJIOPODUIIOB BEABIEHO y COpTa UepHHU pUC,
KOTOpOe IpH KOHIeHTpauuax 3 mM u 5 mM yBenuuumBanock B 2 pasa Io
cpaBHEHUIO ¢ KoHTponeM 1 1 mM NaN3

[Ins OomeHKW BNIUSHUSA MyTareHa Ha M, pacTeHHM puca C OKpPAIleHHEIM
IIepUKapIoM IpoBefeH ONIpefeleHUe CONepXKaHUS aMHUIO3H B 3epPHOBKaX.
KonuuecTBeHHOE copmepXkaHWEe aMHUJIO3H 3HAYWTENbHO BapUpoOBaIo B
3aBACHUMOCTH OT KOHIIeHTpaluu y reHoTumnoB Yir 5815 u Yepuwii puc. C
yBeJIUYeHNEM KOHILEHTPAIUU MyTareHa cofepiKaHUe aMuio3b y obpasma Yir
5815 cHHUXKaNOCh B TPU pa3a [0 CPaBHEHUIO C KOHTpoJieM. Pe3ynbTaTH
371eKTPOGOPEeTUUECKOT0 aHaIN3a MMoKa3ajau 4To, 6eIKOBEE CIEKTPH 06pas3noB
KPacHOTO ¥ YepHOTo puca oOpaboTaHHEE MyTareHOM He OTJIMYalIUCh
IIOSIBJIEHNEM HOBBHIX CIIEKTPOB OT CTaHOAPTHOTO COpPTa. BHISBIEHEI CyLECTBEHHEIE
pasnmuyusa BCX0KECTU CeMIH B 3aBUCUMOCTH OT KOHILIEHTpallUX MyTareHa. IIpu
KOHILeHTpanuu 1mM Habmiofanoch He3HAYUTENIbHOe CHUKEHUe BCXOXECTH II0
CpPaBHEHMI0O C KOHTpPOJeM y BCeX TeHOTHUIIOB KpoMe YepHOro puca.
Konuentpauusi 3 MM BHI3BIBAJIO CHUXKEHNE BCXO0XKECTH y copTa Masp mo 68%,
Py6un mo 34%, Yir 5815 mo 10%, B To BpeMsi Kak y copToB YepHEIi puc u 6/H
WTanus BCXOXKeCTb He HabONpganock. Y BCeX HCCIEeOYeMBIX COPTOB
KOHIEHTpanus 5 mM BHI3BIBaja MOJNIHOE MHTUOMPOBAHME BCXOXKECTH 3a
WCKITIOYeHueM copta Magp (2%).

W3yueHa muHAMUKA POCTa pacTeHu#, o6paboraHHEX MyTareHoM, Ha 30 CyT-
KU 1ocne nocesa. [1o BEICOTe pacTeHUl y BCEX UCCIeNOBaHHLIX HaMU T'€HOTHUIIOB
KpacHoro puca (Py6usn, Yir 5815, 04467 6/u Utanus) HabniomaeTtcs: cnabas
W3MEHYUBOCTb, TOTHA KaK y copTa «MaBp» 9TOT IOKa3aTeNlb IIPX BCEX KOHLIEH-
Tpanuax NaN, O6b1 Ha ypoBHE KOHTpPOJd. Y copTa «YepHHIA PHUC» BHCOKAd
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KOHIeHTpauus (5mM) MyTareHa BhI3Baja CYILIeCTBEHHOE CHUXKeHHe pocTa. B
BapuaHTe 06pab0TKU KOHIleHTpauued 5 mM a3upmom HaTpus y o6pasiia YepHOTO
puca B (dase KylleHHe BHISIBIEHB MyTaHTHBIE IECTPOIUCTHIE PACTEHUS.

BnusHMe MyTareHa Ha IIOIaAb GaroBoro NUCTa OBII0O HE3HAYUTENTLHEIM Y
BCeX TeHOTHIIOB, 3a MUCKITI0YeHUeM copTa YepHEIN PHUC, Y KOTOPOTro HabIiomanock
YMeHBbIIIeHNe 3TOr0 IToKa3aTelNlsd. Pe3ybTaThl CTPYKTYPHOTO aHANIK3a PacTeHul,
NOKa3hBAlOT, 4TO KOHIeHTpanuu 3 mM um 5 mM BE3HBAKT BEICOKYIO
CTEPWIBHOCTh METENIKH, TyCTO3EPHOCTE.

BuIBOAEI.

BrIsIBIEHO, YTO C YyBeJIHYEHHMEM [O03E MyTareHoB yBelWYKUBalach
MIyCTO3EPHOCTh BO BCEX HCCIIEOBaHHBIX reHOoTHUNax M,, M, pacTeHui.

B pe3ynbTaTe MCCIenoBaHUM MPOBENeH 0TOOP PaCTeHUM C IBHHIMH MyTareH-
HHIMM U3MEHEHHUSMU U BBISBIIEHBI IEPCIEKTUBHEIE 00pa3Ihl 71 BKIIIOUEHUS X B
OaJIbHEHUIITNH CeNeKITMOHHBIN MTPOIECC 110 CO3MaHUI0 0TeYECTBEHHBIX COPTOB pHca
C OKpAIlleHHBIM ITIEPUKAPIIOM.

QduHaHcupoeaHue: Paboma svinosHeHa 8 paMmkax npoekma: Ne 0562/I' 93
KH MOH PK «buomexH0/102Usl N0OAYyYeHUS nepsbiX Ka3axCmaHcKux ¢Gopm u
AUHUT puca ¢ OKpaweHHbIM Nepukapnom Kaxk UcXo0HO20 Mamepua.nda 8 ceaekyuu
9KCK/I03UBHbIX OMEeYeCmeeHHbIX COPMOos».
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®PAKIIMOHHBIN COCTAB CEMSH PHUCA Y ETO BIUSIHUE HA
3EPHOBYIO ITPOOYKTHUBHOCTD

Kanuesckas FO.II., Koctreines I1.U., Tecna M.B.
BHUUN3K um. U.I" KannHeHKO
E-mail: p-kostylev@mail.ru

YpootcaiiHocmyb puca MOX#CHO NOBbICUMb, NPUMEHAA COPMUPOBKY CeMAH HA (ppakyuu
N0 UX pasmepy U pa3AuyHble cmumyaupyruwue seuiecmsea u npenapamel. B ycaosusx
ITposemapckozo patioHa Pocmoackotl o6aacmu Ha cemu copmax puca Kybosp, KomaHoop,
FosapuH, Konmakm, Ceemublil, FOxcaHuH u MazsHam 6bL10 U3yyeHO e8ausHUe Yemblpex
cmuMyaAmopos pocmd, omaudaru,uxca 0pye om O0pyea XuMuyeckum cocmasom Uu
pPas3AuYHbIM MexaHusmom Oelicmeus Ha pacmeHus. CemeHa puca pacnpedeauau Ha 3
¢pakyuu - 2,3, 2,2, 2,0 mm. PacmeHus, 8blpaujeHHble U3 CeMsAH MeaKoU ¢ppakyuu,
opmuposaau boavwull ypodxcaii. [Ipenapamul cnocobcmeosasu NOBbIWEHUIO 3ePHOB0U
npodykmusHocmu puca 8 3agucumocmu om copma u 8apuaima obpabomku do 1,83 m/ea.
115 nosviweHus ypoxcaiiHocmu 3epHa puca pekomeHoyemcs ece copma obpabamuieams
depmuezpetiHoM.

Kawueevle caoea: puc, ypoxcaliHocmb CcOpmos8, CmumyaAamopsl pocma,
depmuepetiH.

Puc, B 0TIMYME OT APYTUX 3EPHOBLIX KYJIBTYP UMEET PS 0COOEHHOCTEMN: 3TO
Temnono0uBas KynbTypa, IPOU3pacTaeT Ha [0Jie, 3aJIUTOM BOZOM OT IOCEBa [0
co3peBaHus. B ycnoBusax Poccuu oH BEHICeBaeTCsl ceMeHaMU Ha II0Jie B OT/IHYKeE
0T TPafUIMOHHOM paccamHOM KyNbTyphl. Takue ycnoBusg u OMONIOTHYECKHUe
0COOEHHOCTH KYJIbTYpPH OOYCIOBIMBAIOT CPAaBHUTENbHO HU3KYI0 II0JIEBYIO
BCx0xkecCTh (30-50%), 4TO IPUBONUT K U3PEXKEHHOCTU I10CEBa, HEPAaBHOMEPHOMY
CO3PEBAHUIO, OCTIOKHEHUIO YOOPKY, ¥ B KOHEUHOM UTOTE CHUXKAET YPOKAMHOCTH
¥ Ka4eCTBO 3epHA. JTH XKe 00CTOATEebCTBA OCJIOXKHSIOT W BEIPAIIMBAHUE
BEICOKOKa4eCTBEeHHHX ceMsH. O 3HaUeHUM KadeCTBa CEMSH B IOBBIILIEHUU
YDPOXKaWHOCTH PHUCa CBUAETENbCTBYET TO, YTO IIPU ITOCEBe CeMsH 1-2 Knacca 1o
BCX0XKEeCTH ypoXKaWHOCTh HmoBeImaeTrcd Ha 10-15% mo cpaBHEHUIO C IOCEBOM
ceMsH 3-ro Knacca. [Ipu cpegHelt ypoxanHocTtu puca 4,5 T ¢ I ra ato gaer
BO3MOXKHOCTh YBeIH4HUThL cOOp 3epHa Ha 0,4-0,6 T, cokoHOMUB mpu 3ToM 50-100
KI' ceMeHHOTro 3epHa Ha 1 ra. IIoBricUTh 3PEKTUBHOCTH CEMEHOBOLCTBA pHUCa
MOXKHO B IIePBYI0 OYepenb NyTeM IIOBHIIIEHUS YPOXKAUHBIX CBOUCTB CEMSH,
COBEpPIIEHCTBOBAHUS IIPUEMOB CEMEHOBOLCTBA, NIYTEM COBEPIIEHCTBOBAHUS
mocney6opouHoit 06paboTku u xpaHeHHs. OCHOBHEIMH IMOKa3aTesIMHU
ypOKaWHBEIX CBOUCTB CEMSIH PHCA SIBISIETCS CHOCOOHOCTH [aBaTh HONHEIE U
yCTOMYMBEE K HEOIATONPUSITHEIM YCJIOBUSIM BCXONH ¥ OTCYTCTBHE B HUX
mpuMecei. OTUM TpebOBaHUSAM O0TBEYAIOT YUCTOCOPTHEIE XOPOIIO BEHIIOJIHEHHEIE,
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He TpPaBMHUPOBAHHHIE CEMEHAa C KPYIHHIM, 00oraimeHHHM (OCHOPHBIMU U
A30THUCTHIMU COEJUHEHUSIMHU 3apopbiieM. Takue ceMeHa GOPMHUDPYIOTCS B
ONTUMAJIbHEIX 3KOJIOTUYECKUX YCJIOBUAX, C NMPUMEHEHUEeM pallMoHaIbHOM
TEXHOJIOTHH BO3[eNEBaHUs, YOOPKH, IOCIey0opouHoi 06paboTKy, XxpaHeHus, a
TakKXe C KUCIOJb30BaHUEM CIelHalibHBIX CEMEHOBOLUYECKUX IpueMoB. g
BHIfIeIeHUST OMOJIOTHYECKH IMOJTHOLEHHOM (Qpakuuyu COPTUPOBAHUE CEMSH IO
TOJIIIKHE JOJIXKHO IIPOBOLUTLCSA Ha pelleTax C NPSIMOYTOJILHEIMU OTBEPCTUSMU:
TOHKO3EPHEIX COPTOB - C padMepoM oTBepcTui 2,0 X 20 MM, OKPYII03€PHEIX - 2,2
x 20 mMm (Ammpog A.U., 1982).

Psig aBTOpPOB COOOIIaNy 0 3HAUEHUM KPYIHOCTH CEMSH 3€PHOBBIX KYJIbTYP
O noBhieHus ypoxanHocT (Kygymos I1.B., 1953; TTucapenko I'.C., 1972). Ha
03UMOH ININeHUIle BHISBIEHO, YTO KanubOpoBKa CeMSH M UCIOJIb30BaHUE
Ha moceB 0onee KPymHHX ppaknuii (2,6 MM) cmoco6CTByeT yBeIUUYEHHUIO Ha
2,5-4,2% 101eBO BCX0XKECTH, Ha 22-27% CHUIbl HayaJIbHOTO pocTa U Ha 24,6-
36,1% ypoxkalHOCTH B IIepBHle IBa rofa nepecesa (dupcosa T.U., 2006).

Cotpynruku OO0 «HII® «Aspomex» IPOBENU U3yUYEHUE CellapaTopa MapKu
CAJll B mpenmoCeBHOU IOATOTOBKE CEMSH pHcCa C LENbI0 YMEHbIIEHUIT
MHQUIIMPOBAaHHOCTY CEMEHHOTO MaTepuana ¥, Kak CJIe[CTBUE, MOBHILEHUS €T0
noceBHBIX KayecTB. OHU pacmpefeNnuii UCXOAHYIO IapTuio ceMsH ¢ Maccou 1000
3épen 30,45 r Ha dpakmuu 2) 30,98, 3) 31,26, 4) 31,02, 5) 28,26 T ¥ yCTAaHOBUIIH,
4TO IIOKAa3aTelu BCXOXKEeCTHU CyIeCcTBeHHO oTnuuaiorcsa: 91, 98, 97, 96, 87%,
COOTBETCTBEHHO. HauboNbIIyI0 BCXOXKECTh IOKA3alu CeMeHa puca u3 2-4-i
¢dbpakuui (www.aeromeh.com). Bce 3Tu BompocCH Ojsg ycioBui PocTOBCKOH
06J1acTH M3y4YEHH HENOCTATOYHO, YTO ¥ BHI3BAJIO HEOOXOOMMOCTDH HAIIETo
HCCIIeJOBaHUS.

Ilenbi0 MCCIE€TOBAHHH SIBISIOCh M3yYeHHE BAUSHHE (PAKIHOHHOTO
COCTaBa CeMSH M CTUMYJ/ISITOPOB Ha CEMEHHYI0 MPOAYKTUBHOCTb pHCA.

Marepuan u meroguka. CemeHa puca Ky6osp, Komangop, Bospus,
KonTakT, CBeTnei#i, FOxxanun ¥ MarHaT pacnpenenunu Ha 3 ¢paknuu. [as
copTta MarHaT onTUMaJdbHEIMU ppakiusiMu okaslanuck 2,2, 2,0, 1,7 mm. [Ons
OCTaNbHBIX COPTOB - 2,3, 2,2, 2,0 MM. [Ins1 06pabOTKH CEMSH HCIIOIb30BaIH
CTUMYJIAATOPHI POCTA, OTIMYAIOIKECa APYT OT OPpyra XMHMH4YE€CKHM COCTaBOM H
Pa3NIUYHBIM MEXaHHM3MOM [eWCTBUS Ha pacTeHUd: JKOTrelb, IKCTpPaco,
Menaden 10-8, ®epturpeitr (1 n/t, 1 m/ra).

OnniT 6bI7 3amoxeH B 2015 romy Ha 6aze OI'VII «IIpometapckoe»,
IIpeIIeCcTBEHHUK - MeJIMOPaTUBHOE I10J1e, IOBTOPHOCTD - TPEXKpaTHasd, IJI0Ianhb
mensiHok 10 M?, Puc BHIpAIIMBAJIU COTIacHO «PeKOMEHIAIWii IO BEIPAIUBAHUIO
puca B PoctoBckoit o6nactu» (Koctrines I1.1. u mp., 2004). IToceB mpou3BOAUIN
cesnko CCOK-7. Ha mpoTsSiXKeHUM BereTAallMOHHOTO Iepuofa IPOBOOUIHU
dbenomornyeckue HabMIOmeHNA. B (ha3e MOTHOHN CIIETOCTH PHCa 0TOOPAH CHOIIBI
C IeNTHOK Y2 MeTpa [OJis MPOBeJeHuUsT CTPYKTYPHOTO aHamu3a. YOOPKY IIPOBONUIIH
B (a3e moHOI cremocT puca KombainoMm KC-575 ¢ yueToM BlaKHOCTH 3epHA.
O6paboTKy MONYy4YEHHOTO YHKCIIOBOTO MaTepuajaa MPOBOOUIU METOAOM
mucrepcuonHoro aHanu3a ([locmexoB B.A., 1985).

Pe3synsTarbl. B pe3ynbraTte uccnemoBaHUB OHIIO0 YCTAaHOBIEHO MJIA
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OONBIIMHCTBA COPTOB, UTO PACTEHUS, BRHIPAIEHHbIE 3 CEMSH MENKO# QppaKiuy,
dbopmupoBanu GoNbIINIL ypoXKaii.

Tak, y copra KomMaHDOp Ha KOHTpPOJe U BCeX BapuaHTax o0paboTku
CTUMYISTOPaMU Hauboblnas ypoxkaiHoCTh Habofanach Ipu I1oceBe ceMeHaMu
¢pakuuu 2,0 MM, HauMeHbmag - 2,3 MM (puc. 1). [Ipu 5TOM BCe IpemnapaTth
IOBHICUNIM yPOXKAaWHOCTh KPYNHO3ePHOU (pakKuuy, HO He IOBIUAIU Ha
CpefHe3epHYH. BapuaHT MeJKO3epHOU (pakUuy IPeBHINA] KOHTPOJIb Ha
0,31-0,39 T/ra mums npu 06paboTKe cTUMyIsITOpaMu OEePTUTPENH U DKOTEIB.

9Tu ke CTUMYNATOPH, a Takke MenadeH, MOBHICUIN YPOXKANHOCTH
Mesnko3epHoit ¢ppakuuu (2,0 MM) y copra Kybosip. Haubonpimyio npubaBKy
mokasasna obpaboTka cemsH ®eprurpeitnom (+42%). Ha cpepne#t dppakuuu (2,2
MM) BCe IpellapaTthl MOBLICUIY ypoxXauHocTh Ha 0,53-0,98 T/ra, Ha KpynHOU -
TIOJI0KUTENIbHON PeaKIMy He BHISIBIEHO (pHUC. 2).

Ha KOHTpOJIE CYIIIeCTBEHHBIX PA3IUYni MeXAy GpakiusaMu He HabII0oanocs,
a mpu 00paboTKe MmpemapaTaMu Habomanack 3HaYuTeIbHASI quddepeHIuanus.
B cpenmHeM 1o BceM BapuaHTaM (KOHTPONb + 00pabOTKH CTUMYNSTOPaMHU) U3
KPYIIHO3epHOM (ppakuuy CeMsH BBIPOCIM PACTEHHUS C ypoxkKaiHocThio 6,03 T/ra,
U3 cpefgHe3epHOU - 6,83 T/ra, a u3 Menko3epHo# - 7,88 T/ra. [losaTomy B
TIPOU3BOACTBEHHHIX YCIIOBUSX 0OpabaThBaTh CTUMYNISTOPAMHU HYXKHO JUIIb
CpenHe- ¥ MeJIKO3ePHYI0 GPaKIUI0 CEeMSH.

B onkiTe ¢ coproM KoHTakT Menko3epHas ¢pakius uMesa ypoxXKalHEIe
IIPEeUMYyIlecTBa epen OPyruMu GpakuusiMu Ha KOHTPOJIE, HO Ipu oO6paboTke
CTUMYNISITOPaMyu NpuOaBKU He mpoucxomuio (puc. 3). [IpupocT ypoKaiHOCTH
mpoucxonun npu o6pabotke ®AB Bo Bcex BapHaHTax CO CPENHUMHU W KPYIHEIMHA
dbpaknusmu ceMsH. HauGomnbinyio mpubaBKy K KOHTPOIO 06eCIedns DKCTPACO:
1,39 1/ra Ha ¢ppakuuu 2,3 MM u 0,81 T/ra Ha bhpakuuU 2,2 MM.

Y copra CBetTnbli Menko3epHas ¢paknus ceMsaH (2,0 MM) uMmena
IPEUMYIIeCTBO epel IPYrUMU Ha KOHTPOJIe U B BapuaHTe ¢ 00paboTKON ceMsaH
cTUMynATOpOoM MenadeH, rae ypoxkalHOCTh ObIa MaKCUMalIbHOM U COCTaBUIIa
6,02 T/ra (mpubaBKa kK KoHTpOMO +0,58 T/ra) (puc. 4).

Ha cpenre#t ¢ppakuuy Hanbosbpinast npubaBKa ypoxKanHOCTH OblTa IOIy4YeHa
npu oopaboTke PeprurpeitHom (+0,63 T/ra), a Ha KPYIHOH - DKCTPACOIIOM
(+1,31 1/ra). B cpepHeM 1m0 TpeM ppaKuusiM BCe CTUMYISATOPH JaBaldu IPUPOCT
ypoxkaiHoCTH, HO DKcTpacon u ®epTurpeiis - B 60MblIel CTEEHHU.

B omeiTe ¢ copTroM MarHaT yCTaHOBJI€HB MaKCHMallbHbIE PA3NUYUS IO
ypoxalHOCTH MeX[y GpakuusMu ceMsH. B cpefHeM 1o BceM BapuaHTaM
YPOXKaMHOCTb pacTeHu# U3 ¢ppakuuu ceMsH 2,2 MM cocTaBuna 5,74 t/ra, us 2,0
MM - 6,76 T/ra, au3 1,7 MM - 8,30 T/ra (puc. 5). 3To CBI3aHO C TEM, YTO COPT
MarsaT - MEJIKO3EpHHU ¥ B KPYIHYI0 (PaKIUIO IMOMaNu IPUMECH APYTHUX
TEeHOTUIIOB, CHU3UBIINUX IIPONYKTUBHOCTD.

Bce cTUMYNATOPH He IOKa3ajld IIOJOXKUTEIbHEH 3(QheKT Ha KPymHOU
(paxiuu. Xopoias ypoxaiHoCTb chopMUpOBaach IpU BeICeBe CeMsSH QpaKIuu
1,7 MM, ob6paboTaHHBIX cTUMYynATOpamMu Menaden (8,59 1/ra) u ®epTurpein
(8,57 T/ra), mpubaBKa K KOHTPOi0 cocTaBumna 0,43 u 0,41 1/ra, COOTBETCTBEHHO.
Ha cpenmHe3epHOM (paKIuu 3TU IpelapaTH, a Takke OKCTPacoj TOXe
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obecneunnu mpudaBKy 3epHa ot 0,34 mo 1,83 T/ra.

B omniTe ¢ coproM BostpuH nuib Jkorenb ¥ MenadeH Ha KPyImHON Ghpakiuu
CII0cOoOCTBOBANIM IIPUPOCTY ypoxKanHOCTH Ha 0,62 1 0,56 T/Ta, COOTBETCTBEHHO.
CpenHsas ypoXaWHOCTh PacTeHMM U3 KPYIHOU U MeNKo# ¢paknuit Onlia
IIpEMEPHO OJUHAKOBOU, a B cpefgHel - HuXe Ha 1,28 1/ra. ¥ copra IOxaHuH BCce
BapuaHTH (paknuit ¥ 06paboTKKU CTUMYIATOPAMH HECYIIECTBEHHO OT/IMYAJIUCh
OT KOHTPOJIA.

TakuM 00pa3oM, UMeIOTCS 3HAYUTEIbHEIE COPTOBEIE PA3NIUYUS 110 PEAKINY
Ha GPaKIMOHHEIN COCTaB CeMsH U 00paboTKy cTuMynsitopamu. Copta Komanmop
u KyGosip peKoMeHayeTcs cesTh ceMeHaMu (pakiuu 2,0 MM, ¢ 06pabOTKOMI
crumynsatopamu OeprurperH u Jkorenb. Copra KoHTakT u CBeTnwlll Iyulle
cedTh ceMeHaMu ¢paknui 2,2-2,3 MM, o6pabGoTaHHHIMU IpelaparaMu
Qeprurpenis u Jkcrpacon. Copt Marsat HyXHO CeSIThb MEJIKUMU CeMeHaMHu
¢dpaxmuu 1,7 My, co ctumynaTopamu Oepturpeiis u Menades.
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CEMSH
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CEJIEKIIYA CTPECCOYCTOMYUBBIX COPTOB PHUCA C
HCIIOJIb30BAHUEM IIIP-AHAJIU3A

Koctrines I1.U., Pegpkun A.A., KpacHoBa E.B.
BHHUW3K um. .. KanmuHEHKO
E-mail: p-kostylev@mail.ru

B pe3yabvmame nposedeHHbIX UCCA00B8AHUU C NOMOUW,bI0O MOAEKYAAPHO20
mapkuposaHus Ha ocHose IILIP 8 couemaHuu ¢ mpadul,uoHHOU ceseKyuel 8vl0eseHbl
cKopocnesible AUHUU puca ¢ 2eHamu ycmouuusocmu k 3acoaeHuto Saltol u 3amonseHuio
Sub 1, npuzodHvie 015 8bipaw,ueaHus 8 Pocmoseckoli o6.aacmu. IIposedeHa uHmpoezpeccus
u nupamuoduposaHue 2eHo8 ycmotvusocmu k nupukyaapuody Pi-1, Pi-2, Pi-33, Pi-ta, Pi-b e
2eHomMunbl omevyecmeeHHulx copmos pucd. JHK-mapkepHbulll aHaau3 no3eoausn 8bla8umMs
ycmotiuusvle K 604e3HU 06pasubl pucd, Hecyujue 5 ye/1e8biX 2eHO8 8 20MO3U20MHOM
COCMOSIHUU.

Karwuyeevle caoea: puc, I1I]P, ckopocneabvlie AUHUU, YCNOUYUBOCMb K 3ACONEHUIO,
ycmotiyueocms K 3amon/ieHu

Puc siBnsieTcsa camoil BaXXHOU NUIIEBOM KYIbTYPOH Ol 60jiee IOJIOBUHEL
HaceJleHUSI Mupa. Pa3nuuHble cTpecc-GakKTOPH SBISIOTCS OCHOBHEIMU
NIPensATCTBUSMU Ha NIyTH PacCIIUpeHUs IPOU3BOLACTBA pHuca B Mupe. CHUXKeHUE
YpOXKaWHOCTH puca B HEGIArOMPHUATHHIX KJIUMaTHYECKUX YCIIOBHUSIX YIPOKAET
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rimo6anbHOM TPOJOBOILCTBEHHOW 0€30MacHOCTH. ['eHeTHYeCKHe JIOKYCHI,
KOTOpEIe 00ecmednBaoT MPOAYKTUBHOCTh B CJIOXKHBIX YCIIOBHSX, CYLIECTBYIOT B
3apO[IBIIIEBOM MJTa3Me KYNbTYPHBIX PACTEHUH, UX TUKUX POICTBEHHUKOB U BUJIOB,
IpHUCIocobIeHHEIX K 9KCTpeManbHEM yenoBusaM (Singh S., et al., 2009).

OnHa nfATas dYacCTh OPOIIAaeMBEIX 3eMejlb B MUPE HCHOHTHBAET
HeOIaronpusTHOE BO3[ENCTBUE BHICOKOHN cojieHOCTH HOuBEl (Negrao u mp.,
2001). Cornacuo moknany ®AO (FAO, 2010), 6onee 800 MyIH. Ta B MUPE 3eMIIH
SIBJISIFOTCS CUJIBHO 3aCONEHHBIMH ¥ npuMepHO 20% opollaeMbIX IJIOIIamen
(0K070 45 MUIIHMOHOB Ta) B PAa3lIUYHON CTENEHU CTPAmaioT OT mpobieM
3aconenud. B Poccuiickoit Pemepanuu puc BEIpaIllMBaeTCd Ha IJIOMAAU OKOJIO
200 TtrIic. Ta. Oxomo 80 THIC. ra PUCOBHIX IIOJIEX Ha ore Poccuu B TOW MK MHOU
CTeIleHU ITOofiBepKeHEHl 3aconeHuto (JlamaTtko, 2006). CHUXeHUE YPOXKAUHOCTU
Ha 3aCOJIEHHEIX [T0YBaX MOXKeT OBITh IPEONOJIEHO IYTEM CO3LAHUS U BHEIPEHUSI
B C.-X. IDOU3BOACTBO COPTOB PHUCA, TOJIEPAHTHEIX K 3aCOJIeHUI0. TONIepaHTHOCTb K
3aCOJIEHHIO Ha Pa3HBIX CTAgUsAX POCTa 00eCIeYnBaOT HECKOIBKO HE3aBUCUMBIX
reHOB. HO OCHOBHEIM JIOKYCOM KOJIMYE€CTBEHHOTI'0 IpU3HAaKa YCTOMYUBOCTHU
sBasgeTcs: Saltol, KOTOpEIK OBIT CHavyana BHSBIIEH y COJNEYCTOMYMBOTO COpPTa
Pokkali, a moToM y HeKOTOpHIX Apyrux copToB puca (Ren u ap., 2005; Takehisa u
op., 2004).

B mupe Gonbliue njaomany 3eMJIM INOABEpPXKeHH HABOOHEHUSAM, IPH
OJUTENIPHOCTY KOTOPHIX Gojiee OBYX Hemenb puc morubaer. A3MATCKUMU
yueHBIMU OBLT HalifeH reH Subl, KOTOPHEIN PeryaupyeT peakuuio Ha STUJIEH U
ru06epesInH, IPUBOAS K OTPAHUYEHUIO B NOTPEOIEHHUN YTIIEBOOB U IOKOIO
mo6EeroB MO BOMOM, YTO CIIOCOOCTBYET TOJNIEPAHTHOCTH K morpyxenuio (Xu K. et
al., 1996, 2006). B Poccuu 3TOT T€H MOXKHO HMCIIOTb30BATh MJISI CO3MAHUS COPTOB,
yCTOWYUBHX B a3y IpopacTaHus K OONBLIIOMY CJIOI0 BOMAB, YTO CTAHET
3¢ GeKTUBHEIM CITOCOOOM 3alIUTEl PUCa OT COPHBIX pacTeHuu 6e3 repOULUIOB.
15 co3maHus TaKuX COPTOB HeobxoauMo oObequHeHNe B OMHOM IT'eHOTHUIIE TeHOB
TOBHLIINIEHHOW YHEPTHMH HA4aJIbHOTO POCTa, CIHOCOOHOCTH K aHa’poOHOMY
IIPOPaCTaHUI0, YCTOMYUBOCTU K OJIUTEIILHOMY 3aTOIJIEHWIO U IIOJIETaHMUIO.

K Haubonee omacHHM 3a00JIeBaHUSIM PHCA OTHOCHUTCS MHUPHUKYIISIPUO3,
KOTOPHIA BEI3BIBAET OOJIBIIKE TOTEPH YpOXKas B rofmbl anudutoTuii. Haubomee
3¢ GEeKTUBHEIM CIIOCOO0M 3aLIUTH prca 6e3 GYHTUIIUMOB SIBISETCS BHpAIIUBaHNE
VCTOUYUBHEX K TMHUPUKYIAPHO3Y COPTOB. M3BECTHO MHOXKECTBO TEHOB
YCTOMYUBOCTU K 3TOMY martoreHny - Pi-1, Pi-2, Pi-33, Pi-b, Pi-ta, Pi-z u mp.
O6benuHeHNE HECKONIbKUX 3(PGEKTUBHEIX I'eHOB YCTOMYUBOCTU CO CBOUM
BKJIaJIOM HA T€HETUYECKOU OCHOBE 3JUTHEIX COPTOB - 3TO Pe3yJIbTaTUBHAA
CTpaTerus CeJeKIWK HA YCTOMYMBOCTb K BaprabebHEIM TPUOHEIM ITaTOTE€HAM.
JIuawuy, obmapgaomme KoMOuHaNued u3 3-5 TeHOB YCTOMYMBOCTH, ITOKA3HBAOT
yBelHueHNe ¥ pacIIupeHUe CIeKTpa YCTOMUYMBOCTU K IUPHUKYIAPUO3Y, IO
CPaBHEHHUIO C JUHUSIMM, UMEIOIIMMHU OTHAENbHEIE TeHH. 3a pybexoM yxe
TIPOBEMEH PSAJl YCIEUTHBIX CeJIEKIMOHHBIX TPOTPaMM II0 CO3[IaHUI0 YCTOMYUBEIX K
TUPUKYISIPUO3yY COPTOB pHUCA METOAOM MHPAMHUOMPOBAHUSA TEHOB C
HCIONIb30BaHueM MapkepHo# cenexiuu (Choi H.C. u np., 2006).

YCTONYMBOCTE K PA3JUYHEIM OMOTHYECKUM U abMOTHYECKUM (aKTopam

85



MeowcdyHapodHas HayuHas kKoHpeperyuA. International Scientific conference.
ﬂocmumenuﬂ u nepcnekKkmuesl pazsumusi cejieKuuu u 8o3de. A puca 8 Ci cy T M KAumMamom

Achievements and prospects of rice breeding and cultivation in temperate countries
(26 -27).11.2015.- 275 c. ISBN: 978-5-906217-85-1

OTHOCHUTCSI K TPYAHO OLleHMBAeMBIM IIpH3HaKaM, KOTfia OIleHKa CeJIeKIIMOHHOTO0
MaTepHaja BO3MOXKHAa JUIIb MPU HAIMYUU COOTBETCTBYIOIIETO CTPECCOBOTO
(dakTopa. B HacTosIIIee BpeMs IIPYU CENIeKLIUU CETbCKOX035MCTBEHHBIX PaCTeHUHN
Ha YCTOMYMBOCTD PACIIEIISIOmasIcs MOMyaius, IojlydaeMas 0T CKpeIluBaHus
HMCTOYHUKOB YCTOMYMBOCTHU C TEHOTUIIAMHU, 00MagalouuMy TPOIYKTUBHOCTEIO,
TECTHUPYETCS Ha €CTECTBEHHOM (POHE HJIU K€ NMPOU3BOAUTCS HUCKYCCTBEHHOE
3apaxeHWe B KOHTPOIMPYEMEIX YCJOBHUSAX. JTa MPOLEAypa, XOTS U HJaeT
OTJIMYHbLIE Pe3yJIbTaThl, JOCTATOYHO AJIUTENIbHAS U JOporocTosmias. Kpome Toro,
BCETfla eCTh BOCIPHUMMYUBEIE PACTEHHUS, KOTOphe H30exkanu IMOpaxXKeHHUs
(Myxuna 2K.M., 2008).

Ucnonwv3oBanue [JHK-MapkepoB mM0O3BONSIET YCKOPUThL OLIEHKY ¥ IPOBOOUTH
otOop 6e3 HEeHOTUNMYECKON OIeHKM, Ha PAaHHUX CTAAUSIX, HE3aBUCHMO OT
BHEIIHUX yCIIOBUU. B mocnemHue TOAH JOCTUTHYT OONBIION HMPOTpPecc B
pa3paboTKe TEXHOJIOTUY MOJIEKYJIIPHOTO MapKUPOBAHUS U UX IPUMEHEHUS IJIS
KOHTPOJS CIOXKHBIX arpOHOMHMYECKHX NPHU3HAKOB C MOMOIIBI0 MapKepHOH
ceneknuu (Singh D. u gp., 2011). TexHonorus MoOJeKyIIPHOI0 MapKUPOBaHUS
JIOKYCOB YCTOWYHUBOCTH IO3BOJISET ONEepaTHBHO, 0e3 HCHIONb30BAHUSI
TIPOBOKAIIMOHHEIX (GOHOB 0TOUpaTh GOPMBl PACTEHUU C I[eeBHIMH TeHaMH
(Sabouri u gp., 2009). UperTudUKaLIUS MONEKYIIPHBIX MapKepoB, CLEMIeHHBIX
C TeHAM¥ YCTOMYUBOCTHU K 3TUM (hakTopaM, obrerdaeT CeleKIMOHHY paboTy.
IMpumenenve [NHK-MapkepoB BHIBOOUT CENEKIUI0 CEIbCKOXO03SUCTBEHHBIX
pacTeHu Ha KA4YeCTBEHHO HOBHIHM YPOBEHB, ITO3BOJISSA OLEHWUBATH T€HOTHUIIHI
HamnpsMylo, a He 4epe3 peHOTUIINYECKHUE TPOSIBJIEHUS, YTO, B KOHEYHOM CUETE,
peanu3yeTrcss B YCKOPEHHOM CO3[aHWHU COPTOB, 00Jafal0INX KOMIIJIEKCOM
LeHHBIX Npu3HakoB (MyxuHa 2K.M., 2008). [ToaToMy akKTyaJbHBEM SIBISIETCS
CO37laHKe C MTOMOIIbI0 MapKUPOBaHUS HOBHEIX copToB puca (Kostylev P.I. u op.,
2014).

Oennio uccienoBaHUM HBAANOCH CO3JaHHUe C HCIOJNb30BaHUEM
IHK-mapkepoB u IIl[P-ananu3a UCXOAHOTO MaTepuala puca ONls CeJeKIuu
BHICOKOTIPOAYKTUBHEIX COPTOB, YCTOMYMBEIX K OMOTUYECKUM U abHOTHYECKUM
cTpecc-haKTopaM CPeH: 3aCOJIEHHUIO IIOYBEl, JIUTEIEHOMY 3aTOIJIEHUIO BOLOH,
TIHUPUKYISPUO3Y U T.1.

Marepuanbl H MeTOABI. B KauecTBe NOHOPOB MEPEHOCHMOTO TreHa
COJIEYCTOMYUBOCTU HCIIOIb30Banud 06pas3ubl M3 KONNEeKIuu HMHCTUTyTa
CeIbCKOX039MCTBeHHON reHeTuku (Brermam) IR 52713-2B-8-2B-1-2, IR
74099-3R-3-3 u NSIC Rc 106, KOTOpHE CKPECTUNIU CO CKOPOCHIEIHM
KpacHomapckuMm coptoM HoBaTop. ITu copra HecyT oKyc Saltol, KOTOpHI GBI
KapTUPOBaH BOMM3M IEHTPOMEPHOTO y4acTKa IEePBOM XPOMOCOMEHL. B KayecTBe
dbrmankupyoumx SSR MapkepoB 3TOro JIoKyca ucnonab3osain RM493 u RM 7075
(Linh u gp., 2012) ¢ HanbonblIed pa3HUIEd B OIMHE MUKPOCATEIUTHHIX
TIOBTOPOB MeX/Y PONUTENbCKUMU (GOpPMaMU.

B KayecTBe IOHOPOB reHa YCTOMYMBOCTH K 3aTOIIEHUIO MCIIOIb30BaIA COPTa
¢ nmokycom Sub 1A: BR-11, CR-1009, Inbara-3, TDK-1. B kauecTBe pelunueHTa
OBLI TakXke B34T ckKopocnenwld copT Hosatop. JIokyc Subl kapTupoBan Ha
uHTepBane pa3mepoM 0,06 mopranum B 9 xpomocome (Xu u mp. 2006). B pabote
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WCII0Ib30BaHbl MHKPOCATEIINTHRE MapKepsl Ha reH Sub 1 - CR25K u SSR1A.
HWpentuduranuio reHa SublA mnpoBoAuNIHM METOAOM MOJIEKYIISPHOTO
MapkupoBaHus Ha ocHoBe ITIIP ¢ ucmonb3oBaHueM CreluDUYHBIX TPAMePOB.

[Ipu mepeHoOCe TeHOB YCTOMYMBOCTY K MUPHUKYIISIPHAO3Y UCIIOIH30BaIy TUHUU
C101-A-51 (Pi-2), C101-Lac (Pi-1, Pi-33), IR-58 (Pi-ta), MopoGepexkas (Pi-b). [Ins
upeHTudukanuy resa Pi-1 ucmonb3oBanu npaiiMepHEle IapH (IaHKUPYIOIINX
MUKpocaTeNnnuTHEX SSR-MapkepoB RM224, rena Pi-2 - RM527 u SSR140, reHa
Pi-33 - RM310 u RM72, renos Pi-b u Pi-ta - BHyTpureHHsle MapKepHl, CO3TaHHEE
B naGopaTopun 6uoTexHonoruun BHUU puca. OHM JTOKaJIKH30BaHE B XPOMOCOMaxX
11, 6, 8, 2, 12, cootBeTcTBeHHO (Fukuta Y. u mp., 2009). OtuoBckoi hopmoit
TIOCTIYKUIIM CKOPOCIIeJIble PalOHMPOBaHHEIe copTa puca bospun u Bupax. [Tpu
rubpunr3aluy pacTeHUN UCIIONIb30BaId THEeBMOKACTPAlUi0 MaTePUHCKUX GopM
u onstenue tBen-MetonoM (Kocteiies I1.M., 2011). I'ubpunHsie pacTeHus
BHIpamuBanu Ha dekax OI'VII «IIponmerapckoe» PocToBcko# obnactu. U3
0TOOPaHHKIX JINCTHEB PUCA BRIAENsIu reHoMHYI0 [JHK B 1a60PaTOPHBIX YCIIOBUSX
HucTuTyTa 6uonoruu FOO®Y, BHUMCXE u BHUU puca cornacHO WHCTPYKIUH
npou3BoguTtensd. [Ipu npoBemeHur SSR aHanu3a KMCIOIB30BaNM IO 2 THapH
TIpaiiMepoB, aCCOIMUPOBAHHEBIX C L[€JIEBHIM JIOKYCOM. AMIINIHU(UKALIAI0 TPOBOIUIII
B TepMmonuknepe Bio-rad C1000. ITLIP mpogyKTH pa3feNsiid C MOMOIIbIO
anekTpodopesa B 2,5% arapo3HoMm reyne. CTaTucTudeckyio o0paboTKy
9KCIIEPUMEHTANbHEIX HaHHBIX MMPOBOAMUJIMA C ITOMOINbI0 IporpaMMmel Excel u
Statistica 6.

Pe3ynbTarsl.

B mpormecce pa6oTel B 2013-2014 romgsl mpoBeOeHH CKPeIMUBAHUSI U
mony4yeHs rubpupgs F -F, copta HoBaTop ¢ a3uaTCKUMHU JOHOPHBIMH COPTaMHU
puca, HecymuMu ressl Saltol u Sub 1.

IF'uGpugsl BTOPOTO IOKOJNIEHUS CYIIECTBEHHO BapbUpOBANHM IO
KONMUYECTBEHHEIM IIPM3HaKaM: BereTaliOHHOMY IepHOony (0T CKOPOCIENHIX [0
HEIBETYIINX), BEICOTE pacTeHuu (75-122 cm),

oiuHe MeTenku (14-25 c¢M), 9ucLy BHIIONHEHHEIX 3epeH (80-206 mit.), gucny
KonockoB (99-300 miT.), mmoTHOCTH MeTenku (4,4-16,6 mrt./cMm), macce 1000
3epeH (26,3-34,9 ), macce 3epHa ¢ meTenk# (2,1-5,5 ) u Op.

Ilns aHanu3a B3sIM 83 MydIINX PaCTeHUS C XOPOIIOo BHI3PeBIIMM 3epHOM. Ha
pucyHke 1 mpepcTaBieHbl pe3ynbTaThl I1LIP aHanu3a poOuUTENbCKUX COPTOB U
rubpunHbix pacteHud puca F, (NSIC Rc 106 x HosaTop) mo
MHUKpOcCaTennuTHOMy nokycy RM493. Bepxuuit 63H] 0Ka3wBaeT OTCYTCTBUE
Mapkepa reta Saltol, HuxHuUi - Hanuuue. Pacterue Nel48 OBIIO TOMO3UTOTHEIM
mo annenio Saltol B 06oux I0Kycax roMOJIOTHYHHIX xpoMocoM, Nel37, 139, 142,
146, 150 - reTepO3UrOTHEIM, OCTaJIbHblEe - TOMO3UTOTHEIMU 110 PELIECCUBHOMY
aJeso.

Pacmenmnenue no resaM Saltol He yKiafbIBaroch B paMKU MEeH[EJIEBCKOTO,
TaK Kak BhIOOpKa Obllla Hepenpe3eHTaTBHOU BciefcTBUe oTOopa. B Tabnuie 1
TIpECTaBIeHbl COOTHOIIEHUS PaCIIeIIeHus y TpeX TUOPUIOB.
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Tabnuna 1. Pacmenienue no resam Saltol

T'ubpupm saltol / saltol|Saltol / saltol|Saltol / Saltol
NSIC Rc 106 x HosaTop|15 13 2
IR 52713 x HoBatop 9 18 2
IR 74099 x HoBaTop 14 8 2
Bcero 38 39 6

IIpeo6Gnaganu pacTeHHUS C PENEeCCHUBHBEIMH annensmMu reHa (38) u
reTepo3uroTH (39), a CONeyCTONYUBEIX JOMUHAHTHBIX TOMO3UTOT OBIJIO MEHbIIIE
0XHIaeMoro kKonmuecTBa (6). DTo CBSI3aHO CO ClellJIeHHeM reHoB Saltol ¢
HeOMaTONMPUSITHREME [N PacCTeHHH B HAMMUX YCIOBUAX TeHaAMH:
(hOoTOYYBCTBUTENHHOCTHIO, IO3HECIEIOCTHIO, OCHIIIAEMOCTLI0 KOJOCKOB,
OCTHCTOCTBIO.

OpuoBpeMeHHO B 2013 romy OBLIM MONy4YeHBl TUOPUOEL OT CKpeIlUBaHUS
copta HoBaTop ¢ moHopamu reHa Sub 1. A3uaTckue copTa OKa3ajuCh
no3gHecHeNnstMy, GOTOUYBCTBUTENbHEIMY U B HAllIUX YCJIOBUSX HE 3allBeTalu.
I'u6puau3aIyio yaaaoCh IIPOBECTH JIUIIE C IIOMOIIBI0 YCTAHOBOK MCKYCCTBEHHOTO
knuMara. IlepBoe mokonenue B 2013 romy xapakTepu3oBanaoCh BEHICOKOM
cTeneHbio cTepunbHOCTH (90-95%) u O6ypoi OKpPacKo¥ IBETKOBHIX YEIlyH IIPH
CO3peBaHUH, YTO CBUMETENbCTBYET O 3HAUUTEbHLIX T€HETUUECKUX PA3NUUUIX
MeX[Oy pOoAuTenbCcKuMu dopmMamu. Bo BTOopoMm mokomnenuu B 2014 romy
HaOMIOmany OTPOMHBIM CIEKTDP paCIIeNIeHusT 10 BEeTETAllHOHHOMY IIE€PHOIY,
BHICOTE PACTEeHUH, IJINHE U popMe MeTeNKH, KOJIUYEeCTBY KOJIOCKOB, OCTUCTOCTH.

9T0 006yCIOBIIEHO TEHETUYECKOHN U 9KOJIOT0-reorpaduueckorl ynareHHOCThIO
ckpenBaeMbix Gopm. Cpenu rubpunos F, ymanocs oTo0paTh Nydlre PacTeHUs
II0 MHOTMM IIpU3HAKaM, COBMeIlaluiie B ce0e CKOPOCIEI0CTh, ONTUMAIbHYIO
BHICOTY PacTeHUM, 03ePHEHHOCTb METEJIOK, HEOCHIIaeMOCTh U (PepPTUIHHOCTh
KoJiockoB. [11IP-aHanu3 nucTheB OB IpoBeneH ¥ 20 pacTeHuit Kaxaoro rubpuma,
B pe3y/bTaTe Hero BheNeHk (GOPMbI C TEHOM YCTOMYMBOCTH K 3aTOIIEHHUI0 Sub

V3 nmpoaHanu3upoBaHHEIX ru6punHbx pactreHui BR-11 x HoBatop rexn Sub
1A (B TOMO- ¥ TeTepPO3UTOTHOM COCTOSHUU) IPUCYTCTBOBAJ V HEBATHU, T.e. B
cooTtHomeHuu 9:11, XOTS Ipu MOHOTHOPUIHOM PACHISTIIEHUH OHO MOIKHO OBIITO
ObITh 15:5. B rubpupguoit komOuHanuu CR-1009 x HoBartop pacmemnnenue F,
IIPOIIIO B COOTHOIIEHUU 18:2, T.e. HOYTH BCe OTOOPAHHEIE PACTEHUS UMETIHN TeH
Sub 1. ¥ rubpunos Inbara-3 x HoaTtop u TDK-1 X HoBaTop paciienienue
TIPOIIIO B COOTHOIIEeHUU 14:6, unu npumepHo 3:1, T.e. 6IM3K0 K MEHOETIEBCKOMY
(puc.2).

OTKIOHEHUS B pacCHIeNIeHUSIX OBYX KOMOMHAUUU MOXKHO OOBACHUTH
BIUSTHUEM 0TOOpPa U clemneHueM reHoB. M3 80 pacTeHud deThpex rHOPUIOB
BHIJEIUIN 55 pacTeHu# C meneBrM reHoM. O6pasiel ¢ resoM Sub 1 B 2015 rogy
penpogyuupoBansl B ®TYII «IIponeTapckoe» POCTOBCKOM 00/MacTH, THe U3 HUX
otoOpaHHI Iy4me pacterus Fi.
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Co3paHue yCTONYUBEIX K TUPUKYIISIPUO3Y COPTOB U OEICTPOE BHEPEHUE UX B
IIPOU3BOJCTBO SABNseTCS Haubojee MepCIeKTUBHEIM pellleHreM B 60pb0e ¢ 3TUM
3aboneBanueM. OfHAKO CO3[aHNe YCTOUYUBEIX COPTOB — OOHO U3 CaMbIX TPYOHBIX
HanpaBleHul cenexkuuu. Bo3bynutenu 60jIe3HN UMEIOT GOJIBLION IOTEHIUAT
U3MEHYUBOCTH, YTO B COYETAHUU C UX KOJIOCCAJIBHEIMU CIOCOOHOCTAMU K
pPa3MHOXKEHMI0 ofecrneyrnBaeT NMATOTE€HY BEICOYAMINKWE IIPUCIOCOOUTEIIBHEIE
B03MOXKHOCTH. O0BeINHEHNE HECKOIBKUX 3PPEKTUBHEIX T€HOB YCTOUYNBOCTH Ha
TeHeTUYEeCKON OCHOBE 3NIUTHHX COPTOB - 3TO pe3yIbTaTHBHAas CTpaTerus
CeNeKINY Ha AJIUTEIBHYI0 YCTOMYHUBOCTH K BHICOKOBApPHAOENbHEIM TPUOKOBEIM
mmaToreHaM.

Ha ocHoBe ucmonb3oBanusi Texuonoruu [THK-mapkepHo# cenekuuu (marker
assisted selection - MAS - cenexkuus c npuMmeHenueM [THK mMapkepoB kK reHam
YWHTepeca) HaMu [IPOBEfEHO BBeeHNE 5 TeHOB YCTOUUUBOCTU K IUPUKYISIPUO3Y
B OTe4YeCTBEHHHIE COPTa pHUCa, afalTHPOBaHHHIE K arpOKJIMMaTHUYECKUM
YCIIOBUSIM pHCOCesHUs ora Poccum.

Cepus npoBefeHHHX CKPeIIUBAaHUN ITO3BOJINMJIA NONYYUTh JTUHUU pHCa Ha
0CHOBe copToB BosgpuH 1 Bupax ¢ nupaMUIUPOBaHHLIMU FeHAMU YCTOMUYUBOCTH
K nupukynspuosy Pi-1, Pi-2, Pi-33, Pi-ta, Pi-b B romo3urorsom cocrosiHuu. B
TeyeHUe BCeX I[UKJIOB BO3BPATHHX CKpPeMIMBaHUY IepPeHOC NOMUHAHTHHX
anneney KaxXOoro TAKOro reHa B IIOTOMCTBE KOHTDOJIKUPOBAICS TECHO
CLIeIIJIEHHEIMU MOJIEKYJIIPHBIMU MapKepaMu. PacTeHUSs, B reHOTUIIE KOTOPHIX
aJUIeNid YCTOMYMBOCTH He 00HAPYKUBaIX, BEIOPDAKOBEIBATIH.

Ha nepBom atame pa6otsl B 2005 rogy OvIu mony4eHH 6 rubpuUmoB OT
CKpeInuBaHusa copToB BospuH u Bupax ¢ TpeMs JOHOPaMHU yCTOUYHBOCTH K
OUPUKYNSIpU03y, HecymuMmu resnl Pi-l, Pi-2, Pi-33. [Tocne aHanu3a Bo BHUU
puca BEIeIeHE TOMO3UTOTH 10 HOMUHAHTHHIM aJUIelIIM.

Ha BTopom aTtame pab6oThl (2008) mocnme cKpelluBaHUS MeXAy coOou
rubpunos Pi-1+33 x Bospun u Pi-2 x BosipuH ynanock mony4uTh GOPME C TPeMs
NUPaMUANPOBaHHEIMU I'eHaMu OfHOBpeMeHHO: Pi-l, Pi-2, Pi-33 B roM0o3uroTHoM
COCTOSIHUH.

Ha tpethem sTame pa6oTh (2010) Oblyla MpoBemeHa UX THOPUOU3ALUSA C
moHopaMu TeHOB Pi-ta u Pi-b mnsa o0beguHenus 5 reHoB. CKpemuBaHUus OBIIH
oByx TumoB: [(Pil+2+433) x Pita] x Pib u Pil4+2+33 x (Pi ta x Pi b).

C myumux rubpupgHbx pactenudt F, orobpanu nucths aisg aHanusa [JHK Bo
BHUUCE u BHUU puca ¢ ucrnonb3oBaHNEM OJHOT0 MapKepa 110 KaXaoMy r'eHy.
ITo pe3ynbraTaM aHanu3a yoanoch BHAENIUTH gBa obpaslia pruca, KOTOphe GBI
TOMO3UTOTHEIMU 10 BCEM ISATH NOMUHAHTHEIM ajjensiM. [I0BTOpPHEIN aHanIu3
JIUCTHEB 3THUX 00pa3l0B NMOATBEPAHUJ Pe3yJIbTAaTH NPOIIJIOr0 Tofa, T.e.
TOMO3UTOTHOCTb 110 JOMHUHAHTHBIM ajlJIeJiIM BCEX IISITH JIOKYCOB.

Ha pucyake 3 mokasaHBl 3/eKTpodoperpaMMbl AByX nuHuU 1225/13 u
1396/13 ¢ Homepamu mpo6 Ne2 u Nel9, KOTOPHIE MOKA3HIBAIOT HANUYME MSITH
resoB Pi.

JInaus 1225/13 ckopocnenas, co3peBaet 3a 110 guelt, Hu3Kopocnad (80 cm),
c Hebonbmmoi mMeTenkoi (15 cm). Bropas nunus 1396/13 - cpenHecnenas,
mepuon fo co3peBanus 120 pued, 6onee Bricokopocynas (100 cMm), ¢ KPymHOHR
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IJIMHHOU MeTeJKo# (22 cM).

Pe3ymbTaTH aHanMM3a I03BOJIUIK HAIPABUTL JaHHbIE TMHUY B CEJIeKIIMOHHEIN
nutoMHUK 2014-2015 rofa gnsa “CHBITAaHUS Ha YPOXKAUHOCTb U YCTOMYUBOCTE K
nupukynapro3sy. B 2015 rogy cobpano 115 kr cemsH obpasua 1396/13, koTopsie
IIJIAHUPYeTCs BHICeATh Ha UH(eKnroHHOM (oHe B 2016 romy.

BoIBOBI M IpEI/I0KEeHHUs

1. B pe3ynbTaTe NpPOBENEHHHIX MCCIIeJOBaHUU C MOMOIINBI0O MOJEKYIIpPHOTO
MapkKupoBaHus Ha ocHoBe [ILIP B coyeTaHUM C TPaAULMOHHOU CeleKIueun
BHIJIeJIEHBl CKOPOCIIENible TMHUU PHca C TeHaMH YCTOMYMBOCTH K 3aCOJIEHUIO
Saltol u 3aTomnmenuio Sub 1, mpuromHbie Ojs BHPAIIWBaHUS B POCTOBCKOM
00/1aCTH.

2. Co3p0aHH JUHUM PUCA, B TEHOTHUIIE KOTOPHX COOPaHO ImATh 3hGEKTHBHEIX
TeHOB Pe3UCTeHTHOoCTH K nupuynsapuosdy (Pi-1, Pi-2, Pi-33, Pi-ta, Pi-b).
BHempeHue TaKWX COPTOB B INPOM3BOACTBO IO3BONUT u30eXaTh
3NUPUTOTUUHOTO pPa3BUTUS OO0NE3HU, COXPAHUTL OUONIOTHUYECKYIO
YPOXKaMHOCTh PHUCa W IMONy4aTh SKOJIOTMYECKU YHUCTYIO CENTbXO3MPONYKIIUIO.

Puc. 1. 9nekTpodoperpamMma nponykTos ammnndukanuy renomuon [JHK c
RM493: HosaTop - 1.1, NSIC Rc 106 - 2.2, ru6pumer NSIC Rc 106 x HoBaTop:
romo3urora 148 - Saltol / Saltol; reteposurots 137, 139, 142, 146, 150 - Saltol
/ saltol; octanbHEIe - saltol / saltol
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Puc. 2. 9nekrpodoperpamma OHK-mapkepos rubpuna Inbara-3 x Hosarop

2 19 Pi-1 b 2 19 Pi-2 B 2 19 Pi33 b 2 19 Pib B 2 19 Pita b

Puc. 3. ®operpamMmMer 00pasIioB prca Mo MapKepaMm nsTu reHos Pi-1, Pi-2, Pi-33,
Pi-b, Pi-ta. Jluauu 2 u 19 HecyT IOMUHAHTHEIE aJlJIENIU B IISATH JIOKyCaX B
TOMO3UTOTHOM COCTOSIHUH, copT bosipun (B) - pelieccuBHEIE
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HU3YYEHHUE TOHOPHBIX COPTOB PUCA ITOOBUOA INDICA B
YCIIOBUAX POCTOBCKOM OBJIACTHA

Kpacuosa E.B., Kocteines I1.1., Pegpkun A.A.
BHHWUW3K um. U.I'. KanuHeHKO
E-mail: p-kostylev@mail.ru

BuigedeHue copmos puca 041 cegepHbulx palloHO8 8030esnbl8aHus mpebyem
muw,amenbHO20 U3YYeHUS U B808/eYeHUS 8 Ce/NeKUUOHHbIU Npouecc pasHooOpa3HO20
ucxo0Ho20 mamepuand. B pesysbmame usyueHus KoAAeKUUOHHO20 MPONUYECKO20
mamepuaad pucd NoO B8aXHCHbIM 8 X03AUCMBEHHOM OMHOWEeHUU KOAUYEeCMBeHHbIM
NPU3HAKAM YCMAHOB/AEHO 3HAUUMEIbHOE UX 8APbUPOBAHUE. BblsieeHbl N010XCUMebHble
Koppeasyuu 0/uHbl MemeKu ¢ 8biCOMOl pacmeHuti, Maccoll 3epHa ¢ MemeaKu u mMaccot
1000 3epeH; yucaa 3epeH Ha memeJke - C (pepmuabHOCMbIO U MACCOU 3ePHA ¢ Memeaku.
a5 cenekyuoHHOU pabombl 0MoOOPAHbL ycmotliuusvie kK cmpecc-pakmopam ¢GopMbl puca ¢
KOMN/EKCOM X03sAlicmeeHHO-UeHHbIX Npu3Hakos. [IpogedeHa ux eubpudusauus c
0meyecmeeHHbIMU CKOPOCNeAblMU COpmamu.

Kawueevle caoea: puc, 2ubpudusayus, ycmoliuusocms K cmpecc-pakmopam,
Pocmoeckas 061acmb

Puc sBnIsgeTCS OCHOBHEIM MMPOOYKTOM MUTaHUS Oojee MOTOBUHEI HaCeIEHUS
Mupa. MupoBoe pa3Hoobpa3ue COPTOB SIBIAETCS F€HETUYECKON OCHOBOM MJIsS
YCUNUYU CeJIeKIUY, HallpaBlleHHHX Ha [IOAJepkKaHue NPOAYKTUBHOCTH puca. B
OOJBITUHCTBE CTPAH A3HWHU TONNEPXKMUBAIOT KOJIEKIWY 3aPONBIIIEBOH MIa3Mb
puca. MexpayHapoaHbe# HHCTUTYT puca (IRRI) umeeT camywo OONBIIyIO,
TeHeTU4YeCKH pa3Hoo0pa3Hyio U IOJHYI0 KOJIeKIuio puca B mupe (Jackson M.T.
u mp., 2002).

Camas ceBepHas 30Ha BHIpallMBaHUS puca HaXOOuTCA B Poccuickon
depepanuu. Puc BriceBaloT Ha Kybauu, [[ony, [ToBomxkbse, [lampHeM BocToke Ha
nmomagu okoso 200 Teic. Ta. B PoCTOBCKOHM 00/IacTH OH €XETrOogHO
BeIpamuBaeTcsd Ha muomanu 14-15 teic. ra (Kocteinmer II.M. u gp., 2004).
[TosTOMYy OCHOBHHIM HAaIlpaBJIeHUEM CeJIeKIUH pyca B 3TOU 30HE SBJISIETCS
co30aHUe CTPECCOYCTOMUUBHIX CpegHEeCIeJBEIX COPTOB C BHICOKOM
TIPOAYKTHBHOCTHIO, XOPOIIIO MPUCIIOCOOIEHHEIX K MECTHBIM YCIOBUSIM. [Tpobiema
UX CO3JaHUS [JOJIKHA pelaThCsl Ha OCHOBE HM3y4YeHHUS pa3Ho0OpPas3HOTo
HUCXOJHOTO MaTepuasa ! BhIIeIeHUS U3 HETO UCTOYHUKOB X03AMCTBEHHO-I]EHHBIX
TIPU3HAKOB [JIST BKITIOUEHHUS UX B CENEKIMOHHEIX MPOIIECC, YTO MO3BONUT Oojee
Pe3yNbTaTUBHO CO3LaBaTh HOBEE BLICOKOYPOXKAUHEIE COPTa PUCa.

Ilenpl0 HCCIEeNOBAaHUN SBIISIIOCH BCECTOPOHHEE H3y4eHHe 00pas3IoB
komnekuun puca IRRI (Qununnuus) u AGI (MHCTUTYT CelIbCKOX03IMCTBEHHON
reHeTHKH, BreTHaM) B jmaGopaTtopuu puca BHUU 3epHOBHIX KYNbTYypP; 0TOOD
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HCXOOHOTO MaTepusa [Jig CeJIeKIUH YCTOMYUBHIX K cTpecc-bhakKTopaMm
TIPOAYKTHBHEIX COPTOB pHCA W HCIIONIb30BaHUE WX B TMOPUOU3AIIMU CO CBOUMU
copTamu.

Martepuan U MeTOAHMKa. B xauecTBe MaTepuana Ojs UCCIeLOBaHUU
ucmonb3oBanu 50 mMOHOPHEIX 06pa3oB puca momaBuna indica u3 kommeknuu AGI,
Hecymue resul Saltol (comeycToiiuuBocTs), Sub 1 (yCTOMYMBOCTE K 3aTOILIEHUIO),
Xa (ycroiumBocTh K 6akTepuo3y) AG (aHaspoOHOE IpopacTaHue CEMSH) U M.
HWcmonb3oBanu Mmetomuku BUP, BHUU puca u BHUW3K. O6pa31sl BeICeBamu 4
Mas BPYYHYI0O Ha AefsHKaX muomapbio 0,6 M2, B KauecTBe CTaHOapTOB
ucnonb3oBanu copra bospun u IOxkaHUH nogBuaa japonica. MaTeMaTu4eCcKyo
00paboTKy maHHBIX TpoBogunu 1o JocmexoBy B.A. (1985).

Pe3ynbTatrhl. B pe3ynbTaTe M3y4eHUs KOJIEKIMOHHOTO MaTepHana Io
KOMIIJIEKCY TPU3HAKOB YCTAHOBIIEHHI OONBIINE PA3TUUUS 110 BETETAIHOHHOMY
IIePUONY, BHICOTE PACTEHUM, [AJIMHE METEJIKM, YHUCJy KOJIOCKOB M 3epeH Ha
MeTeJiKe, ININHe U MUpPUHe 3epHOBKU, Macce 1000 3epeH u Macce 3epHa C
MeTenKu. IlomoBuHa 006pa3l0oB O0OKa3alWCh MO3MHECIEIBMH,
(oTOUYBCTBUTENLHEIMU U B HAIIIMX YCIOBUSX He 3alBesu. [IpogoKUTETbHOCTh
nmepuofa BereTalUM - THaBHBM NUMUTHUPYIOIUM ¢akTop. B ycmoBusax
[TponmeTapcka MOTYT TapaHTUPOBAHHO BEI3PEBATh COPTA C BereTallMOHHBEIM
mepuonoM 1o co3peBaHus 130 pmHel, m03TOMY GONBIIMHCTBO TPONIUYECKUX
COPTOB 37ech He co3peBaloT. B 2015 rogy CoXuIKUCH OYEHb TEIJIbIE YCIOBHUS.
TeMnepaTypHHU pexXuM Jjieta U ceHTa6psa Ownn Ha 2,3-5,2°C BHIIIE
CPEeNHEMHOT0JIETHUX 3HayeHui. CyMMa 6HMOTOTHYECKY aKTHBHEIX TEMIIEPATYD B
ampere - ceHTsa6pe coctaBuna 3505°C mpu HOopMe 2900°C, YTO CIIOCOGCTBOBATIO
CO3PEBAHUIO 3ePHA [aXKe OYeHb ITO3IHUX COPTOB.

V3yyeHHasd KOJJIEKLHUSA COCTOSjla M3 00pa3loB, Pa3JUYHBIX IIO
BereTtauroHHOMY mepuomy: oT 105 mo 131 mHel mo uBeTeHus (601ee MO3THUE HE
aHanu3upoBanu). ITo Ha 29-55 mHel Gonblle, 4YeM y CTAaHOAPTHOTO COPTa
Bostpus (Tabmn. 1).

C ucmonp30BaHUEM TEIJIUIE UX YOANOCh CKPECTUTh C PAaHHECIENIEIMU
MECTHEIMH COPTaM¥ MOABHfA japonica M JOBECTH [0 IIOJIHOTO CO3pPEeBaHUS.
IMepBriMu 3a1Benu o6pasisl BR47 (105 muei), QR2 (109 mueit) u NSiC Rc 106
(110 mueit). Haubomee mo3mHUMY ObITK JOHOPH reHoB Sub 1 u Xa (mo 131 mgus).
Ecnu pmo6GaBUTHh OOUH MecsI] A0 CO3peBaHUS (B Temnauile) To oOuuii
BETeTAIMOHHHIH Tepuon coctaBuT 6Gomee 160 mHeH.

W3yuenHas Konnmeknus Ovia pa3HoobpasHa M0 BEICOTE PACTEHUM - OT 56 [0
153 cMm (Tabm. 1). [Tpeobnaganu ¢opmbr 70-90 cM ¢ reHaMU MOMYKAPIUKOBOCTH,
KOTOPEIE CIIOCOOCTBYIOT YBENIMYEHUIO MHAEKCA ypoxas. ITO ONTHUMAaJIbHbEIE
pa3Meps! OIS IPOU3BOACTBEHHHIX COPTOB PHCA. BEICOKOPOCIEIMKU COPTaMU B
KOJITIeKITHY OBITIA MOHOPH T€HOB aHaspoOHoro mpopacTtanus (AG): Khao Hlan On
(153 cm), Kharsu 80A (140 cm) u Mazhan Red (123 cm). PacTeHus 3Tux cCOpTOB
CIIOCOOHBI CHUJIBHO BHITSITUBATHCSA UM IIPOPACTATh U3 IOM I'IyO0KOr0 CJIOS BOJH.
OpHako MpH co3peBaHUM Bce OHU mojernu. OcTanbHble 00pas3ubl UMeu
COBPEMEHHbIM HU3KOPOCHBIN TabUTyC C MPSIMOCTOSYUMHU JTUCThSIMU U OJIMHHOM
TIOHUKAIOIIe! MEeTeIKOMH.
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Tabmuia 1. XapakTepucTHKa TOHOPHEIX COPTOB puca, ITponeTtapck, 2015 1.

[Tepuon

Ne bifo) BricoTa, [lmea
ner. Hasanwue o6pasua|lIpoucxoxkpenue|XapakTepucTuka nBeTenns, oM Z{;Tenm,
OHU
st |Bosipun BHUM3K CranpmapT 76,0 86,0 15,3
st IOxaHun BHUU3K Cra"papT 86,0 103,0 |18,3
8261|QR1 AGI Amunosa 114 64,1 12,6
8262|QR2 AGI Amunosa 109 79,2 21,4
8254|SHPT-1 AGI YpoxanHbIH 117 90,8 17,0
8255|DT 57 AGI YpoxanHbIH 117 64,5 21,8
8256|FL 478 AGI Saltol 114 67,4 21,5
8257 107 o 0.9n.1.1|ACT Saltol 114 71,8 [234
8259|IR 74099-3R-3-3 |AGI Saltol 110 78,4 25,6
8260|NSiC Rc 106 AGI Saltol 110 73,3 26,0
1006|BR 47 IRRI Saltol 105 96,5 23,3
1032|D18 (Khan Dan) JAGI Subl 131 91,7 19,7
1033|D27 KD AGI Subl 131 93,3 18,3
1034|D149 KD AGI Subl 126 95,0 21,5
1015|IR86385-48-2-1-B |IRRI Subl + Saltol  |131 83,3 19,0
1022|IR86385-87-1-1-B |IRRI Subl + Saltol  |117 81,7 16,3
1024|IR86385-99-2-1-B |IRRI Sub1 + Saltol 126 76,7 21,0
1026JIR86385-117-3-1-B|IRRI Sub1 + Saltol 126 86,7 16,5
1027]IR86385-122-1-1-BJIRRI Sub1 + Saltol 131 70,0 18,0
1029]IR86385-194-2-1-B|IRRI Sub1 + Saltol 117 83,3 18,0
1030JIR86385-248-2-1-B|IRRI Subl + Saltol |126 80,0 18,7
1008|Khao Hlan On IRRI AG 126 153,3 18,3
1009|Kharsu 80A IRRI AG 113 140,0 |22,7
1010|Mazhan Red IRRI AG 115 123,4 |22,7
1044|IRBB 62 IRRI Xa4,Xa7,Xa2l 129 60,0 15,7
1041}IRBB 5 IRRI Xab 124 56,7 12,0
1042]IRBB 7 IRRI Xa7 131 81,7 14,5
MunuMym 76,0 56,7 12,0
Makcumym 131,0 153,3 26,0
Cpennee 116,5 87,6 19,2
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Tabnuma 2. XapakKTepHCTHKA MOHOPHEIX COPTOB puca, [TpomeTtapck, 2015 T.
(mpomorxeHue)

dncno konockos Ha | Macca %%Coca Mmsa  |Mupuna
Ne 2015 METEJIKE, IIT. nggf;é);%?b ;Z?;ign’ sepen, |KO7I0CKa, |KOTOCKa,

nonax|nycTex|scero r r MM MM
Bosipun 110,0 |7,0 117,0]94,0 3,50 31,8 18,5 3,5
IOxanun 140,0 11,0 |161,0)92,7 4,13 29,5 18,8 3,4
8261 124,3 [35,4 |159,7]77,8 3,20 25,7 17,8 2,4
8262 156,5 [17,5 |174,0]89,9 4,24 27,1 18,6 2,3
8254 168,3 [77,2 |245,5]68,6 4,90 29,1 18,2 2,7
8255 137,7 53,4 |191,1]72,1 3,07 22,3 19,0 2,7
8256 123,9 49,4 |173,3]71,5 3,16 25,5 18,9 2,6
8257 108,2 |41,6 |149,8]72,2 3,00 27,7 18,2 2,9
8259 156,8 |38,1 194,9180,5 4,25 27,1 18,6 2,6
8260 130,2 |14,8 |145,0|89,8 3,67 28,2 19,9 2,2
1006 68,0 23,5 91,5 |74,3 1,50 22,0 18,3 2,4
1032 196,7 [71,3 ]268,0]73,4 3,79 19,3 |7.9 2,6
1033 169,3 76,7 |246,0|68,8 3,50 20,7 18,0 2,7
1034 160,3 [104,0 |264,3]60,7 3,81 21,7 18,3 2,8
1015 74,3 59,3 133,6]55,6 1,78 24,0 19,3 2,7
1022 88,5 57,6 ]146,1]60,6 1,95 22,0 18,2 2,7
1024 76,4 59,4 135,8)56,3 1,99 26,0 19,8 2,2
1026 76,3 37,7 ]114,0}67,0 1,99 25,9 18,8 2,4
1027 65,3 49,0 |114,3]57.1 1,46 22,3 19,1 2,5
1029 135,8 47,7 |128,7]74,0 3,26 24,0 19,1 2,5
1030 67,7 40,3 1108,0]62,7 1,68 23,4 18,5 2,5
1008 148,0 48,6 ]196,6{75,3 2,66 18,0 18,5 2,6
1009 67,7 49,2 1116,9157,9 1,90 28,0 18,1 3,4
1010 99,5 70,3 ]169,8]58,6 2,69 27,0 17,7 2,6
1044 95,3 54,0 ]149,3|63.8 1,80 18,9 8.7 2,5
1041 103,3 [52,0 ]165,3]66,5 1,69 16,9 8.8 2,6
1042 129,0 |52,7 |181,7|71,0 2,27 17,6 18,7 2,6
MunuUMyM 65,3 7,0 91,5 55,6 1,46 16,9 7,7 2,2
Maxkcumym |196,7 [104,0 |268,0[94,0 4,90 31,8 19,9 3,5
Cpenzee 118,6 [48,6 |165,5|71,1 2,87 24,3 18,6 2,7
Cramiaptioely; 6 [22,3 54,0 |99 11 faz fos  Jos
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KycTHCTOCTh pacTeHU¥ B YCIIOBUSIX JOCTATOYHOH IJIOIIANM MUTAHUS OBIIA
OuYeHb BHICOKOM U foCcTUTana 25 MPOogyKTUBHEIX T00eroB (puc. 1).

IInvHa ¢naroBex TUCTLEB BapbupoBasa ot 21,2 mo 30,5 cM (B cpemHeM 26,7),
mmpuHa - oT 1,0 o 1,7 cM (B cpegneMm 1,4 cm).

OOpasiel KOJIeKIUY XapaKTepu3yTcs 60bmuM pasHoobpa3ueM pa3Mepos
u HOPMHEI METENIKY, KOTOPhIE 3aBUCAT OT [JIMHH IIeHTPaIbHON OCH, KOIUYeCTBa
y3JI0B Ha HEW, [AIUHH OOKOBHIX BETBEH, YHCJIA U PACHpefeieHusT KOJIOCKOB Ha
OOKOBHIX BETBSIX. Bce Tpomuyeckue 00Pa3Ibl UMeNK MTOHUKAOIINE THI MeTeJOK.
ImuHa MeTeJ0K M3y4YeHHHX 00pa3IoB BapbupoBaa oT 12 mo 26 cm (tabm. 2),
TOrZa Kak y cTtaHpapTa bospus oHa cocrtaBuina 15,3 cM. B ornudue ot
OCTaNbHBIX 00Pa31[0B OHa OBIJIa MIOTHOM, KOMIAKTHOM, MpIMOCTOsTuel. [ImuHa
MeTeJIKU NIOJIOKUTENbHO KOppeaupoBaja ¢ BECOTOU pacTeHui (r = 0,22+0,10)
Maccol 3epHa ¢ MeTenku (r = 0,23+0,10) u maccoit 1000 3epeH (r = 0,36%0,10).

KonmuuecTBO KOJIOCKOB Ha METENKe - OOUH M3 TJIaBHEIX NPU3HAKOB
NIPONYKTUBHOCTHU PHCA.

Yucno KOIOCKOB B MeTeJIKaxX BapbHPOBAJO B IIMPOKUX Ipefdenax: oT 91,5 mo
268 mTyk (Tabs. 2). Bomiblne BCero KOIoCKoB (GOPMHUPOBAIOCh B METEIKAX COPTOB
D18 (Khan Dan), KD Subl D149 u SHPT-1, MeHbllle Bcero - y 6ojiee paHHETO
obpa3ia BR 47.

IIpu 3ToM HabmIOmamach BHICOKAS CTEPHUIIBHOCTb KOJIOCKOB, CBSI3aHHAS C
TOBBIIIEHHON CYXOCTbI0 BO37yXa, (GEpPTUIIBHOCTb TPONUYECKUX COPTOB
BapbupoBana oT 55,6 go 89,9% (y crarmapTtoB 92,7-94,0%). ITosTomMy 4ucio
chOpPMHUPOBABIIUXCS 3€peH OBIJIO CYIIECTBEHHO HUXKE: 0T 65,3 ;0 196,7 mTyk
(Tabm. 2). AHanKM3 B3aMMOCBS3elH MPHU3HAKOB IOKA3al, YTO YHCIIO 3epeH Ha
MeTeJIKe Koppenupyet ¢ ¢eprunbHocthio (r=0,48+0,18) u Maccoil 3epHa C
meTenku (r=0,86+0,11).

ITo macce 3epHa C MeTEJIKU KOJJIeKIMOHHbBIe 06pa3ibl BapbupoBanu ot 1,46
mo 4,90 r (tabmn. 2). OHM pacmpemenuiInuch Ha ABe 000COGMTEHHEIEe TPYIIIEL: C
Macco# metenku 1,46-2,5 r, ux 6w710 41%, u - 2,6-4,9 v (59%). Haubomnee
TsXKeJble MeTelIKu GopMupoBanuck y coproB QR2, SHPT-1, IR 74099-3R-3-3 u
crangapta FOxanuH - 6onee 4 T.

B ycnoBusix POCTOBCKOM 007aCTH NIPH XOPOLIEH OCBEUIEHHOCTH H
ONTHMAJIbHOM TeMIepaType CO3JaloTcs OJIarompUsITHHE YCIOBUS [N
dopmupoBaHus puca ¢ BEICOKOM Maccor 1000 3epeH. B Hamux ucciemoBaHUSX
OHa BapbupoBana oT 16,9 mo 29,1 r, nmpuyeMm y CTaHIApPTOB - COCTaBadlia
29,5-31,8 r. Brimenen obpasen ¢ oueHb apoMaTHEM 3epHOM QR2. Kpyna Takux
dbop™m 1eHUTCS mOpoxkKe OOHBIYHHIX. ITOT o6pa3ell TaKxkKe HMEET BHICOKOE
comepxanue aMmuno3n 18-20%. KoppensimoHHEYN aHanu3 1mokKasas, 4To Macca
3€PHOBKM MMeeT MOJIOXKUTEJIbHYIO CBSI3b C AnuHOM MeTenku (r=0,36x0,18) u
Maccoii 3epHa ¢ MeTenku (r=0,44+0,18), HO OTPULIATENBHYIO - C YUCJIOM ITyCTHIX
KOJIOCKOB Ha MeTenke (r= -0,45%0,18) u BereTalMOHHBIM MEPUOOOM (r=
-0,71+0,15).

W3yyeHnHble 06pa3Isl UMENIX B OCHOBHOM y3K0€ 3epHO, 0T 2,2 10 2,8 MM (y
ctaHmapTtoB 3,4-3,5 mMm) (tabn. 2, puc. 2). Ilpu 3TOM [OIHMHA KOJIOCKOB
BapbupoBana oT 7,7 §o 9,9 MMm.
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CaMBIMH OIuHHO3epHBIME ObImu copTa NSiC Rc 106 u IR86385-99-2-1-B
(Tabm. 2). [Ipu 3TOM ONWHA ¥ LIMPUHA 3€pHA OTPUIATEIbHO KOPPENIUpPOoBau
Mexny coboit (r=0,34+0,18).

Bomnbiloe 3HaueHHWe WMeeT YCTOMYUBOCTb K 0AKTePHO3y, BHI3LIBAEMOMY
Xanthomonas. 3aboneBaHue MOSBISETCS Ha MUCThIX U 3HAUUTENTLHO CHUXKAET
YPOKaUHOCTh 3epHA IPU paHHEM 3apakeHUU BOCIPUUMYUBEIX COPTOB. B Mupe
aTa npobjemMa O4YeHb aKTyaslbHa, B Poccuu 3ToM 0ONE3HM IIOKa HET, HO OHA
MOXKET IIOSIBUTBCS, B CBSA3M C YeM HeoOXOOMMO IIPUBIIEUEHHE B CEIeKIMOHHBIN
IpoIecc UMMYHHHEX GOpPM HOHOPOB TeHOB Xa. O6Gpas3Il C MOBHIIEHHOH
YCTOMYUBOCTHIO K 3TOMY 3ab6oseBanuio IRBB 62, IRBB 5, IRBB 7 Obliu CKpeleHb
B 2015 romy co ckopocnensiMu coptaMu KoHTakT U Bospun. KoHTpomb
IIPUCYTCTBUSA T'eHOB y rubpunos OymeT ocyiecTBineH MeTtomoM IIIIP-amanusa.
[Mony4yeHbl TUOPUIBI OT CKPENTUBAHUS SHEPTUYHO IMpopacTamoimux copToB Khao
Hlan On, Kharsu 80A u Mazhan Red ¢ coprom KoHTaKT u ru6pUIHEIMU TUHUASIMA
[9305 (Pil+2+4+33+ta+-b) x INBARA 3 (Sub-1)], Maraat x TDK 1 (Sub 1),
INBARA 3 (Sub-1) x Bospus, IR 64 (Sub-1) x Komaugop mis o6bequHEeHHUS B
OJHOM Te€HOTHIIE PA3IMYHEIX TEHOB.

BepmeTcsl TakXke IIporpaMma IO0 IMepeHOCy TeHOB YCTOMYHMBOCTHU pHca K
3acojieHuio mouBH (Saltol) ot goHopos IR 52713-2B-8-2B-1-2, IR 74099-3R-3-3,
NSIC Rc 106) u 3atonnenuto romy6okum cimoeM Bomsl (Sub 1) (BR-11, CR-1009,
INBARA-3, TDK-1) oT a3uaTCKux [IOHOPOB B OTe4ueCTBeHHEIe copTa. B 2013 roay
OBLIM MOJIYYEHHBl WX F'MOPUIEL CO CKOPOCHENHIM COPTOM HoBaTOp U B TEKyIIeM
rogy u3 F, oToOpaHE! IleHHbIE PEKOMOMHAHTH, afallTHPOBAHHEIE [JIST YCIIOBUM
Poccuu. IlpoBemeHHOe H3y4YeHUE KOJIJIEKIUHM pHUCA HaeT BO3MOXKHOCTD
HCII0/Ib30BaTh IleHHbIe TeHBl 13 MUPOBOTO ITOTEHI[MANIA IIPX CO3TAaHUU COPTOB AJIS
KOHKDPETHHIX MTOYBEHHO-KIMMATUYECKUX yCIIOBUM PocToBCKOM 06nacTu. BHOBB
BHIBOIUMEIE COPTA MOJIKHBI OTHOCUTLCS K PaHHE- U CPEIHECIesoN rpynmnaM
nepuomoM Beretanuu oT 110-120 gHelt u o6namaTh ypoxkanHoCThi0 8-10 T/ra.
PacTeHus mOMKHBI OHITH YCTOMYUBEL K IOJETAHUIO, OCHIIAHWI0, OONE3HAM U
abuoTuyeckuM cTpecc-pakropaM. Takas MOOeNb COPTa MOJI0XKEHA B OCHOBY
Hallle¥ CeNeKIIMOHHON paboTHI.

BeiBOOBI M IIpenjIozKeHHusi.

1. V3yuyeHHasa KOJJIEKIUS TPOIMYECKUX JOHOPOB puca IofBUa indica COOepKUT
copTa, crnoco0HbLIe BRHI3PEBATh B CEBEPHHIX [JId puca ycioBusx Poccuu u
CKpeIluBaThCA CO CKOPOCIENEIMU MECTHBIMH COPTaMu IOABHULA japonicd.
BrisIBIEHB NOJIOKUTENbHEIE KOPPENsALUU [IUHE MEeTeJKH C BBICOTOHU
pacTeHui, Maccou 3epHa ¢ MeTeJKy 1 Maccou 1000 3epeH; 4ncia 3epeH Ha
MeTeJKe - ¢ GepTUNBHOCTBIO X MAaCcCOX 3epHa C METETIKHU.

2. s ceneKIMOHHON PAabOTH 0TOOPAHHI YCTONYHMBEIE K TAKUM CTPECC-haKTOpaM
KaK 3aCoJIeHHe, 3aTOIJIeHHe, 60/e3HHU, QOPMEl pHCa C KOMIJIEKCOM
XO034MCTBEHHO-IIEHHHX IPU3HAKOB. IIpoBegeHa ux rubpuUpm3anus C
OTe4YEeCTBEHHLIMU CKODOCIENIBIMU COPTaMH.
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Puc. 1. Pactenus copta QR 1 B IIponeTtapcke 22 ceHTsa0ps 2015 T.

99



MeowcdyHapodHas HayuHas kKoHpeperyuA. International Scientific conference.
ﬂocmumenuﬂ u nepcnekKkmuesl pazsumusi cejieKuuu u 8o3de. A puca e cmp cy T M KAumMamom
Achievements and prospects of rice breeding and cultivation in temperate countries

(26 -27).11.2015.- 275 c. ISBN: 978-5-906217-85-1

¥y =4,181-0,1782"%

[
r= ]

WwpuHa konocka, Mm
ra
(==

Fa
=)

-l
a1}

-l
™
o)
w
e
[ %]

24 28 25 20 92 5.4 9

o
wn
wa
[=]
=}

IOnWHa KonockKa. MM

Puc. 2. Pacupenenenue 00pa3IioB prca 0 IJIMHE ¥ NIHPHHE KOJIOCKOB

Jluteparypa

1. OocnexoB B.A. MeToguKka 1ojieBoro onsiTa // 5-e u3m. - M.: Arponpomu3spart, 1985. -
351 c.

2. Kocteines I1.U., Ctenoso# B.U., [Tapderiok A.A. PekoMeHOaIUu 110 BHPAIIABAHUIO
puca B PocToBcKo# o6macTtu. - PoctoB H/II: 3A0 «Kuura», 2004. - 112 c.

3. Jackson M.T. and Lettingtonb R.J.L. Conservation and use of rice germplasm: an
evolving paradigm under the International Treaty on Plant Genetic Resources for
Food and Agriculture / Proceedings of the 20th Session of the International Rice
Commission (Bangkok, Thailand, 23-26 July 2002).
http://www.fao.org/docrep/006/y4751e/y4751e07.htm#TopOfPage

100



MeowcdyHapodHas HayuHas kKoHpeperyuA. International Scientific conference.
ﬂocmumenuﬂ u nepcnekKkmuesl pazsumusi cejieKuuu u 8o3de. A puca 8 Ci cy T M KAumMamom

Achievements and prospects of rice breeding and cultivation in temperate countries
(26 -27).11.2015.- 275 c. ISBN: 978-5-906217-85-1

YIK 631.8:631.452:633.18

BIINAHUE HHTUBEUTOPA HUTPUOPUKAIINHU I'YAHO30JI HA
A30THBIM PE;KMM IIOYBbI ¥ YPOKAMHOCTh PUCA

Kywmetiko }0.B., [Tapamenko B.H.

depepanbHOE TOCYyapCTBeHHOE OI0[?KETHOE HayYHOe yUpeXkaeHue
«BcepoccuiicKuyl Hay4HO-UCCIeI0BATEIbCKUM NHCTUTYT pUCa»,
Benozepnsni, 3, Kpacuomap, 350921, Poccust
350921, Poccus, r. Kpacuomap, noc. benozépHsri, 3

E-mail: arrri_kub@mail.ru

B cmamve nokasaHa evicokas ap¢hexmusHoCcmb UCNO0Ab308aHUS HOB020 UH2UOUMOPA
Humpugukayuu I'yaHo304, cnocobHO20 pezyauposams a3omHuuill pexcum nousvl. Ezo
delicmeue cnocob6cmayem nogviweHuw appekmusHocmu azomHozo yoobpeHus, 4mo
nosvlwaem obecneueHHoCMb PACMeHUll a30MoM U yeeauyugaem ypoxrcaiiHocms pucd.

Kaioueswle ciaoea: puc, azomHoe yoobpeHue, uHeubumop Humpugukayuu, azom
nou8bl, YpoKHcaiiHoCMb, K0I(PGHuyUeHM UCNO01b308aHUS

W3BECTHO, YTO YPOXKAWHOCThL PUCA, HAXOOUTCS B MPSIMOM 3aBUCUMOCTH OT
cTemeHu 00eCIeYeHHOCTH €ero a30THHIM NUTaHWeM. MCTOYHMKaMM a30Ta
SIBJITFOTCST: BRICBOOOKIQIONTUICS TPY MUHEpaNIU3alluy OPraHUuYeCcKOTo BellecTBa
TIOYBHI A30T, B T.4. OMONIOTUYECKU HUKCUPOBAHHEIN, a TaKXkKe MUHEpPaIbHLE U
opraHudeckue ynoOpeHus.

Ho cnemyer OTMETHTh, YTO @30T OPTaHUYECKUX COEJUHEHUN He SIBIISETCS
HeIoCpeCTBEHHBIM UCTOYHHUKOM MIATaHUS pacTeHul puca. [71aBHas poiib B 3TOM
TpUHAMJIEXUT 00MEeHHOMY aMMOHMIO, TaK KakK HUTPATH He 3aKPEeIIAoTCS B
noyBeHHOM nornomapimeM KoMmmnekce (III1K) u TepsooTcda npu BO3AeNbIBaHUU
puca.

Ions MUHEPaTbHOTO a30Ta B PHCOBBIX II0YBAX HEBENIMKA, B PUCOBLIX IIOYBaX
OHa HaxoOuTcs B mpenenax oT 12,5 % mo 14,2 % B 3aBUCUMOCTH OT THUIIA ITOYBHIL.
A30T 3TO¥ (pakuuy BKIIOYaeT PUKCUPOBAHHLIM aMMOHUYM (KOTOPHIY 3aHUMAaeT
GOJIBIIYIO0 YaCcTh) 1 00MEHHO-IIOTJIOIIEHHHIM TOYBOM aMMOHHUH, & TaKXKe HUTPATH
Y HATPUTEHL TOUYBEHHOT'0 pacTBopa [6]. Takoe copep:kaHNe MUHEPAIbHOTO a30Ta B
TI0YBe HEOCTATOYHO [JISI MONYUYEeHUST BEICOKMX YpOXKaeB PUcCa B CBA3U C UeM,
TpebyeTcs MpuMeHeHNe a30THHIX YOOOpEeHUH, TaK KaK Ha WX [OJII0 MPUXOTUTCS
6onee 80 % cymmapHOU mpubGaBKM ypoxXKas, MONydYaeMOW OT MPUMEHEHUS
TIPOMBIIIITIEHHEIX TYKOB.

Hapsgy ¢ 3TUM 3a BeTreTaIlMOHHEIN [IePUO]] BeTMYNHA HEIIPOU3BOAUTEILHEIX
moTephs a3oTa komebnercs oT 40 mo 50 % mpumensemo# o3k, Obmee
KOJIMYECTBO IIOTEPD a30Ta 3a 3TO BpeMs MoxeT gocturath 70%, a KoahHuueHT
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WCIIONIb30BaHUS a30Ta PaCTEeHUSIMU IIpu 3ToM coctaBiseT 20-25 % [3, 9]. Bepsisu
C 9TUM, CHUXEHME II0TEPh a30Ta U3 YOOOPEHU MO3BOJIUT HE TOJIBKO MOBHICUTH
TIPOJYKTHBHOCTD PHUCA, HO ¥ YIYUYLIUTL SKOJIOTUYECKYI0 CUTYALHUI0 OKpYXKalomei
CpentL.

[IpuMeHeHHEe UHTUOUTOPOB HUTPUGDUKAIINY SIBISETCS OMHUM M3 BO3MOXKHBIX
c1oco60B peleHus 3Toi npobaeMel. UHruOuTOPE HUTPUGDUKALNUY — IIPEapaThl
CEJIeKTUBHOT'0 [EeWCTBUS, 3aTOPMAXKHUBAIOIIAE IPOLECCH HUTPUDUKAIIUK Ha
ONIPEefeNIEHHON CTaOuU U TeM CaMBIM NPENSITCTBYIOL[Me HAKOIJIEHUIO B II0YBE
OKHCJIEeHHHX (GopM a3oTa. OHM TOPMO3ST pPa3BuUTHe OAKTEPHUU TPYIIH
Nitrosomonas, cmocoOCTBYIOIIKUX MpeBPalleHUI0 a30Ta yaoOpeHUu B IOYBe, U
TIpaKTUYEeCKYU He BAUSIOT Ha OPyrie MUKPOOpPTraHu3ms [1, 5].

ITox ux BIUSHUEM a30T yOOOPEHUN COXpaHSIeTCs B aMMOHUMHON dopMe U
HaKOIJIeHWe HUTPATOB 3aTOpPMaXHUBaeTCs. IJTO yMeHbIIAeT ONaCHOCTh
BEIMBIBAHUSI a30Ta, INpPeJOXpaHseT OKPYXKalIlylo Cpefy OT 3arpsi3HeHHus
HUTPaTaMH ¥ TOBHIIIAET 3GGEKTUBHOCTh a30THHIX ymobpenui# [4, 5, 9].

PaHee, HHTUOUTOPH HUTPUDUKALNY U MOOUDHUIIMPOBAHHAS UMHU MOYEBHHA
IIMPOKO NIPUMEHSIUCh B PUCOBOACTBe KpacHOmapCKoro Kpasi ¥ SKOHOMHAYECKHU
cebs ompaBpanu [2, 7]. OgHako nmo3xe (90-e romsl), B cBSI3u ¢ TeM, uTo B AITK
Poccuu B 00611eM ¥ B pUCOBOMICTBE B YaCTHOCTH HalOmiomasncs rny0oKu# craf
IPOU3BOLCTBA, MUHTUOUTOPH HUTPpUPUKAUUM He NPOU3BOLUIUCH U
COOTBETCTBEHHO B DUCOBOLCTBE He NPUMEHSIIUCE.

B Hacrosmee BpeMs B pUCOBOACTBe KpacHOZapCKOM Kpae M3MEHUJACh.
Heo6x0omuMEIM YCJIOBMEM €r0 SBISETCS BO3pacTawinas NoTpeOHOCTL B
MUHEPaNbHBIX W, TJIaBHHIM 00pa3oM, B a30THHIX yHOOpeHHSX U crocobax
TOBHIIIEHUS UX 3()GeKTUBHOCTU. B 3TON CBSI3M B PUCOBOMCTBE OCTAIOTCS
aKTya/lbHBIMU UCCIENOBAHUS 110 U3yUeHUI0 3PPEKTUBHOCTY HOBBIX UHTHOUTOPOB
HUTPUGUKAIUH.

Ilens BCCIeT0BaHUM

YcranoButh 3pGheKTUBHOCTH HEUCTBUS OTEYEeCTBEHHOI'0 HHTHOUTOpA
HuTpubuKamuu ['yaHO307I Ha @30THHIM PeXUM IIOYBH U YPOXKaUHOCTL pHCA.

MaTtepHanbl ¥ METOOHKA

HccnemoBaHusa IPOBOAUIIUCE B yCIOBUAX IoeBoro onsita Ha POC ®I'BHY
«BHHUU puca». IlouBa ONBITHOTO y4YacCcTKa - JIYyTOBO-4ePHO3EMHAS
crmabocoioHIIeBaTas TAXKENOCYTIMHUCTAS, XapaKTepU3yeTcsl CIeAyIoMUMU
mokasatensmMu: pH BomHOM BRITSAXKKY - 7,50, cogepxkanue rymyca, obumx Gopm
asoTa, ¢hocdopa u Kamus cooTBeTcTBeHHO 3,21, 0,23, 0,19 1 0,68 %. KonmuuecTBo
JIETKOTHIPONTU3yeMOoro a3oTa - 7,3, HUTpaToB - 1,26, oOmMenHOr0 ammonus - 0,61,
nonBuxHOro docdopa - 2,60, mogsuxkuoro kanus 30,5 mr/100 r.

[IpenuiecTBeHHUK - pucC. BriceBaeMEll COPT puca - [JuaMaHT, HOpMa BEICEBA -
7 MJTH. BCXOXKHUX CeMsH/Ta. IInomas fensHoK: obmas - 20 M2, yueTHas - 15 M2,
TIOBTOPHOCTE 4-X KpaTHasi, BAPUAHTOB B OILITE - 5, KOMUYECTBO HEJITHOK - 32.
3almTHLIE I0JIOCH MeXay gengHkamu - 0,4 M.

A3zoTHOe ymobpenue - kapbamun, dochopHoe - cynepdocdaT nBOUHOHU, U
KanuiHoe - XJIOPUCTHY KaIui BHOCUJIK B COOTBETCTBUU CO CXeMOM onbITa (Tabi.
1). Uarubutop HUTPpUUKAIUY IPUMEHSIIN B KonuuecTBe 1 % OT JO3H a30Ta
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ymobpeHus. ETo BHOCHUIM B BHUAE BOMHOTO PacTBOPA HNYTEM OIPLICKMBAHUSI
BHECEHHOT'0 a30THOT'0 yHOOpeHus: B OCHOBHOM IPUEM C TIOCTEAYIOUIeN 3aieIKoi
B MOYBY. PeXXMM OpOIIEHUS - YKOPOUEHHOe 3aTomnjieHue. TeXHONOTHUs
BO3[eNbIBaHUSI puca - obmienpunstas [9].

Pe3ynbTaThl H 00CYyKIEHHE.

ITony4yeHHEIe Pe3yJbTATHl I[IOKa3aji, YTO NPUMEHEHHWEe HHTUOUTOpA
HATPUGUKANUKU 0CHabAgN0 [esATeNbHOCTh HUTPUDUIUPYIOI[UX
MUKDPOOPTaHU3MOB U CYIeCTBEHHO BJIMSIN Ha KOJIMUECTBO HUTPATOB B IIOYBE.
CnemoBaTenbHO, o6pa3oBaHHEe HUTPATOB IOJ MNEeHCTBHEM WHTHOHTOpPa
HUTpU(UKALUK 3aTOPMaXKHBaoCh, YTO CIOCOOCTBOBANIO CHUXKEHUIO MOTEPh
HUTPATHOTO a30Ta.

Copmepxanue 0OMEHHOTO aMMOHMS HAIPOTUB, B CBA3U C MPUMEHEHUEM
ynoOpeHUN M aKTUBM3AlMed BOCCTAHOBUTENIPHHIX YCJIOBUHM B MOYBE NPHU
3aTOIJIEHWM BO3pacTalio B Hayajle BETeTallMOHHOTO [Ieprofia pruca U CHUXKAJO0Ch
K ero OKOHYaHUI0. B pe3ynbTaTe BHECEHUS a30THOTO YHOOPEHUS MOTHOU HO30H B
OCHOBHOM NpUEM cofepkKaHue 0OMEHHOTO aMMOHHUS B NOYBE B (a3e KyIIeHHUs
66110 MeHbIe Ha 0,93 u 1,25 mMr/ Ha 100 T OYBEI, YeM NPU OPOOHOM C ABYMS U
OJHO¥ TOIKOPMKaMHU.

Takum 06pa3oM, C ILIebI0 PeryIupoBaHUs a30THOTO peXXuMa IOYBH MpHU
BO3[IENIbIBAHUY PHca APO6HOe BHECEHME YHOOpeHU SIBIISETCS arpoIIpueMoM, pu
KOTOPOM [OCTUTAETCS MOCTATOYHO BHICOKAs 00eCMeYeHHOCTh PUCOBOH
JIyTOBO-4EPHO3EMHOMN IOYBH OOCTYIHHIMH GopMaMu a30Ta. Bmecte c TeM,
cliegyeT Y4YHUTHIBATh, YTO NPOBeJeHHEe MOOKOPMOK BCJIELCTBUE DPA3JIMYHBIX
OIpUYXH (OPraHM3alMOHHBIX, ITOTOOHEIX, 9KOHOMHYECKUX U T.H.) HE BCerma
BO3MOXKHO B ONITHMabHEIe CPOKU. Kpome Toro, gpo6HOe BHeceHHe, 0COOeHHO
OBe MOJKOPMKHU, TpeOyeT HOMOTHUTENbHEIX 3aTpar.

B cBs3u ¢ aTuM TpebyeTcs COBEPIIEHCTBOBaHUE CIIOCOOOB PETYIMPOBAHUS
A30THOT'0 pexXWMa IOYBH, OOHUM M3 KOTOPHIX MOXKET OBITh MCIIOJIb30BaHUE
MHTUOUTOPA HUTPUPUKAIIAH.

BHeceHre HHTHOUTOPA HUTPUGHUKAITUN 00eCIeYUIIO TOBLIICHNE CONePKaHU
00MEHHOTO aMMOHHUS 110 CPABHEHMIO C OCHOBHHIM (IIONTHOM M030#) Ha 1,85 mMr/100
T TI0YBH ¥ OPOOHKEIM BHECEHHEM C TIOIKOPMKO# B ¢aze Kymenus Ha 0,60 mr/100 ¢
TOYBEI. AHAJIOTHYHAsA 3aBUCHMOCTL IO COMEPIKAHUI0 00MEHHOTO aMMOHHUS B
TI0YBe OTMeueHa U B ¢a3e LIBETEHUS pHUCa.

TakuMm o6pa3oM, TpUMeHEHWe MHTUOUTOPA HUTPUGUKALUU TIOJTOKUTEIHHO
BIIMSIO Ha comepxkaHue 0OMEHHOTO aMMOHUS, 10 CPAaBHEHUIO C OCHOBHBIM U
OpPOOHBIM BHECEHHUEM a30THOTO yIoOpeHus.

IOnsi omeHKH 00eCIeYeHHOCTH paCTeHUM puca a30TOM IIPOBOMUIHU
3KCIIpecc-JUarHoCTUKY, C Huchoib3oBaHueM «N-TecTepa». IIpumeHeHue
MHTUOUTOPA HUTPUGDHUKAIMY TTOBEIIIAI0 00€CIIeYeHHOCTh PACTeHHUH prca a30TOM.
Oco0eHHO 9TO MPOSBUIOCH B Pa3e I[BeTeHUs. Pa3HKIla C OCHOBHLIM U JPOOHBIM
BHeceHueM cocTtaBuia 19,0 u 6 % (tadn. 1).
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Tabmuma 1. ObGecrneyeHHOCTh PACTEHHH pHCA a30TOM NPH IPUMEHEHUH
MHTUOUTOPA HUTPUDUKALINY, € QUHUITH

BapuanTe! onbiTa Kymenune |LlBeTenue
P90K60 -¢poxn 383 354
®on + N120 (ocHOBHOE) 479 380

®oH + N60(0CHOBHOE)

+ N60(xkymeHue) 487 442
®oH + N60 (Bcxomer)

+ N60 (kymenue) 483 441
®oxn + N60 (ocHOBHOE)

+ Wuruburop HuTpuduKauuy ['yaH030 503 468
Py 12,0 12,0

PerynupoBaHme a30THOTO PEXWMa MOYBH B pe3yJibTaTe NPUMEHEHUs
UHruOuTOpa HUTPUGUKAUUY IIOJIOKUTENILHO 0TPA3UjIOCh HA IPONYKTUBHOCTHU
pacTeHui puca.

YcTaHOBIIEHO, YTO NPU COBMECTHOM IIPHMEHEHWM a30THOTO yAOOpeHUS u
uHrubuTOpa HUTpPHdUKanuu ['yaHo3omn npubaBKa ypoxkas 3epHa Oblia moiydyeHa
3a CUET yBeJIMYEHUS KOJNUYeCTBa IPONYKTHUBHEIX CTe6Iel U MaccCH 3epHA C
pacTeHus.

Tabnuna 2. YpoxaWHOCTh U moKa3larenu 3(GGeKTUBHOCTH a30THOTO
noOpeHus MPUMEHSIEMOro ¢ MHrubuTopoM HuTpubmkanuu (2013 -2014 rr)

Oxy,
BapuranTH YpoxaiHOCTS, T/ra|kr 3epHa / |KHYy %
kr N
NPy K¢, - dor 5,01 - -
®oH + N,,, (B OCHOBHOM ITPUEM) 6,51 54,2 20,3
®oH + N, (B OCHOBHOM TIPHUEM) 9,11 75,9 25,8
+ N, (KyieHnue)
®oH + N,; (Bcxogmsl) 8,88 74,0 25,8
+ N, (KymeHue)
®on + N,,, (B OCHOBHOM TPUEM)
+ UHrUOUTOP HUTPUPUKAIIH 9,87 82,2 30,1
I'yanoson
HCP,; 0,38

Y4éT ypoxKaWHOCTH MOKa3aj, 4TO IIPH BHECEHWM a30THOTO yHOOpeHus
TIOJTHOHM H030¥ B OCHOBHOM NMPHEM OHa mocTuria 6,51 T/ra, a mpu OpoOHOM
npubaBKu coctaBumnu 26,7 - 28,5 % [7, 9].

104



MeowcdyHapodHas HayuHas kKoHpeperyuA. International Scientific conference.
ﬂocmumenuﬂ u nepcnekKkmuesl pazsumusi cejieKuuu u 8o3de. A puca 8 Ci cy T M KAumMamom

Achievements and prospects of rice breeding and cultivation in temperate countries
(26 -27).11.2015.- 275 c. ISBN: 978-5-906217-85-1

IIpu nmpuMeHeHHU KapbaMuga COBMECTHO C HHTHOHMTOPOM HUTPUGHUKAIUU
I'yaHo0307 ypoxkauHOCTb mocTuria 9,87 T/ra u 6bita Bhille Ha 7,7 1 10,0 % yem
TIpu ApOGHOM BHECEHUH.

OKymaeMOCTh €TUHUIIEI BHECEHHOTO a30Ta YOOOpPeHu# ypoxKaeM OCHOBHOMN
OPOAYKIIMYM, OIpenessieMass OTHOIIEHHEM YPOXKAWHOCTH MONYYEHHOU OT
a30THOTO yIOOPEHUs K ero [03e IPHU IPUMEHEHUY UHTUOUTOPa HUTPUDUKAIIUY
I'yaHO305 IIpeBHIana 3TOT I0Ka3aTeNlb Ha 6,3 1 8,2 Kr 3epHa Ha KT a30Ta, 10
CPaBHEHMIO C OJHOU IOOKOPMKOM. IIpu 3TOM K03(DPGIUIIMEHT MCIIOIb30BaAHUS
asoTa ymoOpeHuH, TakkKe MOBHIIANcs B Ha 4,3 %.

BuIBOOEI.

1. lIpumeHeHue uHruOUTOpa HUTpPUDUKaAnuu I'yaHO307 CIOCOOGCTBOBANO
moAfepPXKaHuI0 00jIee BEICOKOTO YPOBHS COOepKaHUs 0OMEHHOTO aMMOHHUS B
mMoYBe ¥ 00eCIeYeHHOCTH PACTEHUN prca a30THHIM MUTAHKWEM 10 CPAaBHEHUIO
OpOoOHEIM BHECEHHEM, B PE3yNIbTaTe Yero ypokXalHOCTh PHca MOBHIIAIach Ha
7,7 - 10,0 % CcOOTBETCTBEHHO.

2. BaXHBHM NIPEUMYINeCTBOM MpPUMeHEeHUS MHTUOUTOpa HUTPUGDUKALUHU II0
CpaBHEHUIO C APOOHEIM CIIOCOOOM SIBIISIETCSI BO3MOXKHOCTh BHECEHUST a30THBIX
ymoOpeHwMii TONMHOM 0304 B OCHOBHOM IIpHeM Ha3eMHOHN TEeXHUKOH. [Ipu aToM
HCKJTIOYAETCST HEOOXOAUMOCTD IIPOBEIEHUS TIONKOPMOK.

3. Ucnons3oBaHue wHHruOWTOpPpa HUTPUGHUKAIUHM O0OYCIOBIMBAETCH
3KOJIOTUYeCKO# 1enecoobpa3nHocTeio. OCOOEHHO ero NMPUMEHEHHEe MMEeT
OONBITYI0 AKTYaldbHOCTh B CAHMTAPHO-3AIIUTHHIX 30HAX, TME OTPAaHUYEHO
KCIIOIb30BaHUE aBUAIUU.
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B cmamve ocgeweHbl npob.iembl npouzsodcmaa, nepepabomku, peaiudayuu Kpynsl
pa3auvHbIX COPMOB puca Ha eHympeHHeM puiHke Poccuu 3a nepuod 2009-2014 ee.
Asmopvl 8udam 6ydyuiee ompacau 8 pacwupeHuu accopmumeHma copmos, 8He0peHuu
€OpmMo8 puca cneyuaabHo20 HA3Ha4eHus, nponazaHoe 300po8o20 06pas3a HCU3HU 3a CHUEM
yeenuyeHus nompebaeHus pa3auyHsix 61100 U3 puCOB8Oll Kpynbl.

Karwueewle caoea: copm, puc, 3epHo, Kpyna, npusHaku kauecmed, npou3go0cmao u
nepepabomka puca, ceaexuyusi.

KpacHomapckuii kpail SBISEeTCS OCHOBHBIM DPHCOCEIIINM DETHOHOM
Poccutickoit ®enepanun. 3oHa pucocesiuusi KybaHu HaXOOUTCS Ha TEPPUTOPUU
A30B0-YepHOMOPCKOM HU3MEHHOCTH B IIpefenax AenbTel peku Kybanu. ITnomaou
opolllaeMEHIX 3eMeflb B KpacHomapcKoM Kpae cocTaBiasaioT 385,0 TEIC. Ta, B TOM
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yucne mamHu 375,9 THIC. Ta. B cocTaBe opolmaeMo# MAaIlHU PHUCOBHE
OpPOCHUTENbHEIE CUCTEMH 3aHUMalOT 234,5 Thic. Ta [1].

BamnoBoii c6op 3epHa puca Ha KybaHu 3a nocnegHue AecsITh JIET YBeNUieH Ha
345,3 TeIC. TOHH, YPOKAWHOCTD - Ha 18,6 1j/ra. B nocnenHue rogsl ypoXanHOCThb
puca B kpae cTabunbHo mpeBwimaeT 60,0 1/ra, YTO COMOCTAaBUMO C YPOBHEM
€BPOINENCKUX PUCONPOM3BOAAMNX CcTpaH. MckmoueHueM saBnsercsa 2013 rog,
KOT[la TTOKAa3aTejy MPOU3BOACTBA OBIIM CHUIKEHHI B CBSI3U C YMEHBIIEHUEM
IIOCEBHHIX IJIOIIafel K3-3a MaJlOBOObS M SNUPUTOTHUU NUPUKYNSPHO3a Ha
moceBax puca (tadm. 1).

Tabnuma 1. IToka3aTenu MPOU3BOACTBa puca B KpacHomapckoM Kpae
(coryacHo cratucTrdeckon Gopme ordyeTHocTy 29-CX)

Tox ITomans, TEC. ra E;geisllfHCGOp, ;’}o;(;manﬁocn puca,
2009 120,6 727,1 60,5
2010 133,4 828,3 62,3
2011 134,9 823,6 61,0
2012 133,3 856,7 64,3
2013 126,4 727,5 57,6
2014 130,8 822,7 62,9

Pe3ynbTaThl H 00CyXkaeHue. ['TaBHON 3aiauell sl pucoBoAcTBa KybaHu
SIBJISIETCST TIOCTYTIATeIbHOE pa3BUTHe oTpaciu. OHO MOMXKHO OBITH OCHOBAHO HE
TOJIbKO Ha HapalluBaHUM 06bEMOB NMPOU3BOMCTBA pHca, HO U Ha YIy4IIeHUU
KaydecTBa MPOU3BOAUMON MPOAYKLKHY, MOBHIIIEHUN €6 KOHKYPEHTOCIIOCOOHOCTH
Ha BHYTpPEHHEM ¥ BHeEIIHEM pPHHKAaxX, PacCIIMPEHUU aCCOPTHUMEHTa
PHCOIIPONYKTOB.

BosgentiBaeMble B Poccun copra prca B OCHOBHOM OTHOCSITCS K IIOJBULY
japonica u xapakTepu3yITCS IPOFOITOBATON UK OBAJIbHO-IIKPOKOM 3€PHOBKOMN
(1/b 1,5-2,9), umetome# Genwsiéi sHgocmepMm [2]. B HacTosdmee BpeMs B
FocymapCTBeHHHIN peecTp CeJeKUMOHHBIX [OCTUXKEHWM, OOMYL[eHHHX K
ucnonb3oBaHuio B Poccuiickoy Pepepanuu, BknaodeHo 50 copToB puca, u3
KoTophix 30 - KyOGaHCcKol ceneknuu. Ha Tepputopuu KpacHomapckoro kpas B
TMPOM3BOJICTBEHHHIX YCIIOBUSIX BBHIpAIUBaeTCcs 27 COPTOB, OCHOBHAS YacCTh
KOTOPHIX UMEET OKPYTJIbIM TUI 3€PHOBKHU M CITYXKUT CHIPhEM MJIST TPOU3BOICTBA
KPYTIHL, TPAAUIIMOHHO MCIIOIb3YEMOM POCCUSHAMY B KyJTUHAPUHU.

B mpomecce mepepaGoTKM 3€pPHO pHCa IOOBEPTaeTCs IIENYIIEHUIO,
pasnuuHON cTemeHHW HUIM@OBaHUS U (HMIJIM) IOJIUPOBAHUS, BCIIEOCTBHE YETO
yOaIAIoTCs MepUKapI (II7I000Bast ¥ ceMeHHass 000710YKY), 3aPOBIII ¥ YaCTHYHO
anedpoOHOBHEIM CJIONW, B KOTOPHIX COAEPKUTCS MaKCHMalbHOE KOIHYECTBO
MUKDPO3/IEMEHTOB, BUTAaMWUHOB, aHTHUOKCHIAHTOB, TNHUIIEBHIX BOJIOKOH U
3HAYMTENIbHASA YaCTh MOJIHOIEHHOTo 0efika. B 3aBHCMMOCTH OT KaueCTBEHHEIX
IoKa3aTejied CHIpbs U crocoba ero 06paboTKY MOJTy4YaroT PUC MIIHGOBAHHEIN U
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TIOJINPOBAHHBIM BHICIIETO, IIEPBOTO U BTOPOTO COPTOB. BHICIINK COPT KPYIIHI
OOJXeH comepXkaTh MOOpPOKAaueCTBEHHOTO siipa He MeHee 99,7%, mepBHIH -
99,4%, BTOopo# - 99,1%, puc-mpobneHn# - 98,2%. B ToM uucne
periaMeHTUPYETCS COofepxKaHue puca OpobiieHOr0 B KPYIe COOTBETCTBEHHO -
4,0, 9,0 u 13,0%, moxentesmux 3epeH - 0,5, 2,0 u 8,0%, xkneiikux 3epeH - 1,0,
2,0 u 5,0%. ComepxkaHue HellleNyIIeHEX 3ePeH B BEICIIEM COPTe He JOIIyCKaeTCs,
B IIEPBOM cOpTe gomyckaetcs He Gonee 0,2% u Bo BTopoM - 0,3% [3].

Ha Tepputopuu KpacHopgapckoro kpasg GyHRnumoHupyior 34
pucomepepabaTHBAKONINX NPEANPUATHH CYMMapHOH MPOU3BOAUTEIBHOCTHIO
nopsigka 3740 TOHH/CYTKH, YTO II03BOJseT nepepaboraTh 6onee 1 MIIH. TOHH
puca. B mocnemHue TOOB TMpPOBeHeHA PEKOHCTPYKIHUSA HUX
MaTepualbHO-TEXHUYECKOU 6as3bl, YCTAHOBJIEHO COBPEMEHHOEe
BEHICOKOTEXHOJOTUYHOE 000pyHOBaHUE, MO3BOJAIOINIEe CHU3UTL BHXO[
opo0yIeHOTO Sapa, YEaIUTh BCEBO3MOXKHbEIE IPUMECH, B T.4. U KPACHO3EPHEIE
(opMHL prca U MONY4YUTh KPYIYy HOCTOMHOTO KauecTBa. MHOTrMe NPeAIpUATUS
nepemny Ha MexpyHapopHble cTaHmapTe [SO/ISTA/XACCII, uto mo3Bomnser
NIPOU3BOAUTL KPYIy pHCa U3 OT€YEeCTBEHHBIX COPTOB COOTBETCTBYIOIIETO
KayecTBa, KOTOPasl 0TBe4aeT BCEM TPeOOBaHUAM MOTPEOUTETLCKOTO PhIHKA (TabII.
2).

Tabnuma 2. IToka3aTenu KauecTBa 3epHa puca B KpacHomapckoMm Kpae,
2011-2014 rr. (onmepatuBHas oryeTHocTh MCX u IITT KpacHomapckoro Kpasi)

[Toka3aTenu KauecTBa KpyIH puca, %
[Tpu3Haku KayecTBa KPYIIHl puca

2011 2012 2013 2014
3epHOBas MPHUMECH, B T. 4.: 8,67 9,04 9,09 6,38
- Helopa3BuTkie (3/4 Macch) 3,51 3,73 4,63 2,91
- KpacHEIE 2,54 2,12 2,09 2,14
- TIOXKEeJITeBIINe 0,43 0,15 0,25 0,07
TpemurHOBATOCTD 12,54 17,99 12,01 11,7
JloM 3,59 5,29 4,25 3,55
[ToBpexneHHEIE Ampa (C TEMHEIM 0,97 1,85 1,04 0,84
SHIOCIIEPMOM)

B nepuog ¢ 2009 r. mo 2011 r. B Kpae yCIeIIHO pealn30BaHa BeJOMCTBEHHAS
IjejeBas mporpaMMma «BHempeHWe NPUEMKM, XpPaHeHHs U IepepaboTku
pHca-ChHIpIia prconepepabaTHBaAIINMY IPennpusaTusIMu KpacHogapckoro Kpas
pasmenbHO II0 COPTaM NIPOUCXOXKIEHNUI», KOTopas fajla OLTyTUMbIe Pe3yybTaThl.

Psap npepnpustuii kpas: OO0 «HOxnas pucoas koMnanus», 000 «Hupuc»,
000 «Ky0OaHckasi KpynsHas KOMIaHUsA» U AP., nepepabaThBaloT Haubolee
pacnpocTpaHeHHEIE HAa TePPUTOPUU Kpas COpPTa, a Tak XKe 9KCKIII03UBHEIE COPTA,
KOTOphIE IPUHUMAIOT U pa3MellaoT OTHEIbHO.

9TO MO3BOJISET COXPAHUTL UX UHOUBUAYAJILHEIE CBOMCTBA, YBEJIUYUTD BHIXOT
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¥ aCCOPTHUMEHT TOTOBON NPOXYKINY, C IeHHBIMU NUIEBHIMHU U KyJIHHaPHEIMU
OOCTOMHCTBAMHU AJII IPUTOTOBIIEHUS U IPOU3BOMCTBA PA3JIMYHOTO BuAa Omon U
nponyktoB. Kpome Toro, kxybaHckKuMUu puconepepabaThBaoIIUMU
OpefNpUATUSME 3HA4YUTEIbHO pacllupeHa JHHENWKa PpPHUCONPOOYKTOB:
NIPOU3BOJOUTCS Kpylla «KaMOJIMHO»; KIEeUKUU PUC ISl LeTCKOro U OUeTUYeCKOro
nuTaHus Buosa, Hennu@poBaHHLM PUC «DUTHEC», KAMIIEPATOPCKUM», «30JI0TOU»
4 Op. IJIs 300POBOro o6pasa XKU3HU. BOJIBIIOH MOMYIAPHOCTLIO ¥ MOTPeOUTENEH
IONB3YIOTCS PHUCOBAs MyKa, XJIONbs, YHUIICH, CHEKH, OBOLIHBEIE M MSICHEE
nonydabpukaTsl TIy00KONH 3aMOPO3KU C KCIIOIH30BAHMEM CpPEOHEAMUTIO3HEIX
COPTOB pHCa, BOCTOYHEIE CJIANOCTU - «B30PBAHHHBIM DUC» U OPYTUe BUIHI
IIPOAYKIUH.

B mocnennee BpeMs HabmOgaeTcs MOBBIIIEHHEIX CIPOC HA POCCHUUCKOM
IOTPeOUTEIbCKOM PHIHKE Ha KPYIY COPTOB pHCA CIEeNMalbHOI0 Ha3HAYEHUS -
TJIIOTHHO3HBIX, KPACHO3EPHHIX, YEPHBIX, OJIUHHO3EPHEIX, KPYIHO3EPHBHIX,
ApOMATHHIX, KOTOPEIE IPeqHa3HaYeHH M1 MPUTOTOBNIEeHUS OO €BPOIEHCKOH,
a3MaTCKOM, BOCTOYHOM KYXHH, OTIMYAKOIUECS CBOUMHU YHUKAJbHBIMHU
CBOMCTBAMH U IIOBBIIIEHHOH IIMTATEILHOM IEHHOCTHIO[4].

K coxanenuto, 3T0T CerMeHT PBIHKA, KOTOPHIU COCTaBIgeT 3-5 % OT BCero
00BbEMa KPYIIH pHca B CTpaHe, 3al0JIHEH UMIIOPTHLIMU IT0CTaBKaMU, IIOCKOJIBKY
0O HAaCTOSIIEero BpeMeHU CUYUTAJIOCh, 4YTO PHUC TAKOoro tuma B Poccuum He
BHIPAIIMBAETCS B CUJIY CBOMX OMOJIOTMYECKUX 0COOEHHOCTEIH.

IleliCTBUTEIPHO, COPTA pUCa, CO3LAHHLEIE M PACIPOCTPaHEHHEIE B CTpaHax
IOro-Boctounoi A3uu (Taunmanpn, Boetnam, UHOOHe3us, Mamnan3us, MbsiHMa,
Oununnunsl), Uegun u Kutas, ¢ NIpogoKUTEIbHEIM BereTalllOHHEIM IIEPHOLOM
He yCIIeBAlOT BHI3PeBaTh B yCNIOBUAX Poccuu u3-3a peakuuu Ha GHOTOIEPHOT,
IIOYBEHHBIX U IIOTOHO-KIMMAaTUYeCKUX YCIIOBUY U UMEIOTCS TOJIBKO B KOJINIEKIIUN
reHeTH4eckux pecypcoB BHUU puca. Tem He MeHee, KyDaHCKUE CENEeKIMOHEDH,
WUCNONb3ysd UCXOOHBIM MaTepHasl Pa3JIMYHEIX CTPaH MUDa, CO3Oalu DAL
SKCK/TI03UBHEIX COPTOB, KOTOPEIE HE TOJILKO IIPUCIIOCOOJIEHH! K BO3[EIIEIBAHUIO Ha
Tepputopuu KpacHomapckoro Kpasi, HO ¥ He yCTYyIAI0T UMIOPTHHIM aHajoraM 1o
Ka4eCcTBY 3epHA U KPYIH. DTU COpTa BKIIIOYEHH B FOCYJapCTBEHHEIN PeecTp
CeNEeKNNOHHHX [OCTUXEHUM UMM HMEeIT NaTeHT U BHpAIUBAIOTCS Ha
Tepputopruu KpacHopmapcKoro kpas.

CTOUT OTMETHUTD, YTO COPTa pUCa CIeLNUaNbHOr0o Ha3HaYeHUs 3aHKUMaloT B
HacTtosuee BpeMs 2,4 % OT miollagu ceBa puca B Kpae. VX ypoXalHOCTD B
cpenHeM HuXe Ha 6,3 1/ra, 4To 00yClI0BIEeHO UX OUOIOTUUYECKUMHU
ocoberHHOCTAME (Tabnuia 3).

PriHOYHAS CTOMMOCThH KDPYIH YKa3aHHEIX COPTOB BHIIE TPafgUIMOHHEIX
KOPOTKO3EPHHIX COPTOB Ha 15-20%, YTO IONHOCTHIO OKyIaeT CHUXKEHUE UX
YPOXKaWHOCTH.
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Tab6numa 3. CopTa puca CleluanbHOr0 Ha3HauyeHus, KpacHomapcKui Kpaii,
2014 1.

HaumMeHoBaHUE cOpTa V6opomas Banosoi c6op, YpoxaiHocTs, 1/Ta
TJToLadh, ra TOHH
[ITMHHO3EepHEIE COpPTa prca
Kypax 406,2 2579,4 63,5
[lap™m 3,13 19,4 61,9
ABcTpan 50 325 65,0
HBymika 65 338 52,0
Bcero 524,3 3261,8 62,2
Bricokue BKYCOBHIE U KyJTMHapHBEIE Ka4eCTBa
Peryn 948,4 6771,6 71,4
Amertuct 716,6 4672,2 65,2
AnTaps 513,2 3334,1 65,0
Bcero 1665,0 11443,8 68,7
KpymHo3epHble copTa puca
Kpemsim 1,4 9,6 68,5
AHaurt 116 831,7 70,8
Bcero 117,4 841,3 71,7
KpacHo3epHble copTa puca
PyOun 98 539,0 55,0
HOxHas HOUYb 72 389,0 54,0
Mapc 64 339,2 53,0
Bcero 234,0 1267,2 54,1
['mroTHHO3HBIE (KIIEWKKE) COPTa puca
Buona 3,5 15,0 42,8
Buonerra 1,5 7,0 46,6
Bcero 5,0 22 44,0
Hroro 3058,9 20170,2 65,9

B mocnepgHue romsl Ky0aHCKHMU CeJleKI[MOHepaMu IIpoBoauiachk pabora mo
CO3[0aHMWI0 apoMaTU4YeCKHUX COPTOB puca Tuma «bacmatu» um «2KacMmMuua»,
KOTOpHIE NIPY BapKe MMEKT 3allaX «IOM-KOpHa», MPUAAaiIIui MUKAaHTHOCTDb U
0CcOoOBIY BKYC TapHUPY U3 puca. Kpyma apoMaTHYeCKUX COPTOB prca 0COOEHHO
ITeHUTCA HOTpe6I/ITeJ'[§{MI/I BO MHOTHX CTPaHaX MHPa, B TOM 4YHUCJie U POCCHH, U 110
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3TOM MpUYKHEe UMeeT 6ojlee BLICOKYIO CTOMMOCTh. ApOMAaT 3TO¥ TPYIIB COPTOB
00yCJIOBJIEH MHOTUMU XMMHUUYECKUMU COEJUHEHUSMH, U3 KOTOPHX Haubolee
BaXHBIM SBIIeTCH 2-aneTun-l-nupponuH. Hanuuve 35TOU MOIEKYIIH
OIpenenseTcs FeHeTUYEeCKU, HO UHTEHCUBHOCTb 3TOTO JIETY4ero COefUHEeHUs
OYeHb CUJIBHO 3aBUCUT OT yCJIOBUU IIPOM3pPACTaHUs, CO3PEBAHUS U XPaHEHUS
3epHa puca. B HacTosAmee BpeMs Kpylla COPTOB YKa3aHHOU I'PYIIIL IOCTyaeT B
ocHoBHOM u3 Taumnanpma, BrerHama, WHAouu, roe OHM TPagULHAOHHO
BO3[IEJIbIBAIOTCS.

B 2015 romy mnst BKIIOYEHHS B TOCYMApPCTBEHHOE COPTOUCIIHITAHHME OB
nepefaH HOBHIU copT puca Apomup (ApomaTHhwf (K-2204)/CHexuHKa). CopT
OTHOCHUTCSA K momBupy indica, 6oTaHuueckoit pa3HoBupgHocTu adusta Plac.
BeretauuonHusiii mepuop - 115-118 mHel, BricoTa pacTteHuu 95-105 cM. MeTenka
onuso# 17,5-19,5 cm Hecer 95-120 konockoB. KaduecTBO 3epHA U KPYIIH
OOBONTBHO BBICOKOE: MHMIEKC 3epHOBKY - 1/b 3,1, cTreknoBumuOCTh 99 %, oOImmit
BXO[ KpynH 69-70%, comepxanue Ienoro aapa B kpyie 80-82%. Macca 1000
3epeH 25-27 1. Kpyma copra ApOMHD OTIHYAETCH IO BKYCOBHM
XapaKTePUCTUKAM OT TPAJUIMOHHEIX COPTOB CBOEOOPA3HHIM SIPKMM apoMaToM
npu Bapke. ITo Mepe ocThIBaHUS ero cuia cinabeet, mpuobperasi 3HaKOMEIE
HOTKHU KYKYPY3HO-TIIIEHUYHOTO C JIETKOU MTPUMECHI0 «MBIIIMHOT'0» apoMarTa.

CopT yCTOMYUB K NUPUKYIIPU03y. OTHOCUTCI K COPTAM UHTEHCUBHOIO TUIIQ,
OT3HIBYMB Ha CpefgHUEe [O3E MUHepajibHHX ymobpeHuil. YpoxalHOCTH
coctassieT 65-70 1/ra. OTHOCUTCS K COPTaM puca CIelXaNbHOT0 Ha3HAYeHUS.

B kxoukypcHOM ucnrtanuu 2013-2015 rr. Haxoputcs coproobpasen; BHUMP
10246 ¢ aHaJIOTHYHBIMM BKYCOBEIMM U OpPTaHOJIEIITUYECKUMU CBOWCTBaMHU,
XapaKTePHU3YIIIUMU COPT APOMHUD, HO OTIUYAIONIHICS 60Jlee TOHKUM apoMaToM,
TIPUCYIIUM «IIOM-KOPHY» ¥ UMEIOIINH NerKuil KyKypy3HO-0PEXOBHIHM 3amax Ipu
Bapke Kpymbl. OT60P IpOBefeH U3 TOM Xe THOPUAHON momynsiuuu (ApoMaTHHIHR
(x-2204)/CHexXuHKA).

OTHOCHUTCS K cpefHecnenou rpymnmne. [lepruon Beretanuu cocrasnseT go 120
OHEeH, BRICOTA pacTeHuy pocturaet 96 cM. [IIuHa T1aBHOM MeTENKu 16,6 cM mpu
o3epHeHHOCTH 180,6 mT. KOMOCKOB. [IyCTO3€PHOCTL JOBOJBHO HU3KAS U
cocTaBisieT B cpegHeM 8%. Macca 3epHa ¢ pacTeHus - 8,9 I, ¢ TJIaBHON METENKHU
-4,1r.

KauecTBo 3epHa U KpYIHl BEICOKOEe. OTHOIIEHNE [IUHE 36PHOBKY K IMIUPUHE
(I/b) cocrarnsert 3,3. CteknoBumHoCcTs 98%. Brixom KpymHl - 67,6 %, comepxaHue
nenoro sgpa B kpyne - 97,2%. Macca 1000 3epen - 25-26 r. ComepxkaHue
amMuinoss - 17,5%. Kpyna pekoMeHAyeTcs Oj1s IPUTOTOBJIEHUS TADHUPOB, UMeeT
XOPOIINH BKYC, PACCHIYATYI0 KOHCUCTEHIUIO OIMHHEIX, C YETKUM KOHTYPOM
KpeMoBaThX sfgep. [Ipy TpaguiuOoHHOM KO03(pGUIMEeHTe BOLOIOTIOIIEHUS
(2,8-2,9) copT uMeeT BHICOKMHE KoahdummeHT nmpuBapa - 5,2-5,6, obecrmeunBas
TIBIITHOCTD ¥ IIPUBJIEKaTENbHBIM BUL a@pOMaTHOTO TapHUpa.
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BoIBOOBI.

Ha Kyb6auu mpocMaTpuBaeTcs TEHAEHIUS He TOJIbKO YBENUUeHUsI 00HeMOB
BaJioBoT0 c6opa puca, HO ¥ MOBHIIIEHUS KayeCTBa 3epHA M KPYIE COPTOB
POCCHUCKOT0 TPOU3BOMICTBA.

Ha maHHOM 3Tame pa3BUTHS PUCOBOACTBa B KpacHomapckKoM Kpae Ha3pelna
Heo0X0OUMOCTh HMHTErpallid HAyKH, CEeIbX03TOBAPOIPOW3BOAUTENEH U
mepepabaTHBAIOIINX IPEIIPHUATHN B BOIIPOCAX YCKOPEHHOTO BHEOPEHHS COPTOB
puca Ky0aHCKOW CeJIeKIMH B MPOU3BOACTBO, B TOM YHCJIE U COPTOB
CIIELIaIbHOTO Ha3HAYeHUs, AJIg YCKOPEHHUs IIPoliecca UMIIOPTO3aMeleHus.

BepTukanbs B 0Tpaciu «OT CO3[AHHUS COpTa W OO NpHJIaBKa Mara3uHa»
OoJKHa 6a3MpoBaThCS Ha 3ampocax MOTPeOUTEeIbCKOTO PhIHKA, MOMYIapU3aliuu
TIPOOYKTOB OTEYECTBEHHOTO MIPOMU3BOAICTBA M IIpOIaraHfe 3A0POBOr0 MUTAHUS,
TIe pUC 3aHUMaET Befylllee MeCTO.
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CPABHUTEJIbHBIA AHAJIU3 OBPA3II0B OTEYECTBEHHOM U
3APYBEKHOM CEJIEKIIVHM I10 ATIAIITUBHOCTH K 3ACOJIEHHUIO

Mamouenko E.A., Bymvan H.1O., Bpysko B.H.

depepanbHOE TOCYyapCTBeHHOE OI0[?KETHOE HayYHOe yUpeXkaeHue
«BcepoccuiicKuyl Hay4HO-UCCIeI0BATEIbCKUM NHCTUTYT pUCa»,
Bemozepntrit, 3, Kpacromap, 350921, Poccust 350921 r. KpacHogap, moc.
Benmo3epHtrit, 3

E-mail:malyuchenko.evgeniya@mail.ru

Bbicokas cKopocmb pocma npopocmka U 3apodbiiieso20 Kopewka 8 HaudabHbie (asbl
g8ezcemauuu - UHMe2paabHblll NPU3HAK, Komopblll obecneyusaem npeumywecmeo obpasua
no psAdy xapakmepucmuk, onpedeasoujux a0anmueHoCmMb K 3aconeHuio. B daHHol
pabome Ovlau 8bideseHbl copma poccuiickol u 3apybedxcHol cenekyuu, Komopbvle
06.1a0anau 8bICOKOU U HU3KOU CKOPOCMbI0 POCMA NPOPOCMKA U 3apo0bluieso20 KOpewkKa 8
YCA08USAX 3ACONCHUS.

Kaoueevle caoea: puc, copm, coaeycmolivugocms, ceaekyus, 3apodbiuesblll
KOPEWOK.

Bonpmas gacTe muomangel, 0CBOEHHEIX IIOT PUC B Poccuu, XxapakTepu3yercs
HeOMaTrONPUSITHEIMY IIOYBEHHEIMHU YCJIOBUSIMU: 3aCOJIEHUEM Pa3IMYHOM CTEIeHU
¥ THIIA, OCOJIOHIIEBAHMEM. B CBSI3U C 3TUM CO3[aHUE COJIEYCTOMYUBLIX COPTOB —
OJTHO M3 CaMbIX ITEePCIEKTUBHEIX HAIPaBIEeHUN B cemekiuu [1].

IedicTBUe pa3nUYHbIX abuoTuyeckux HaKTOPOB, B TOM YMCJIE 3aCOJIEHUS,
HapymaeT (U3NOJIOTHYECKUU CTATyC PacTeHUM, BEI3KIBasg COCTOSIHME BOLHOTO
meduiura. IIpy 3TOM NPOCIEXRUBAETCA KadyeCTBEHHAs aHAJIOTUS OTBETHHIX
peakIuil pas3NUYHBIX pacCTeHUM Ha TaKOW CTPECC: CHUXKAETCS OBOMHEHHOCTH
TKaHel, U3MeHSIeTCsS COOTHOIIeHWe GOopM BOAH B KJIeTKaX, B pe3yjbTaTe 4ero
YMEeHBIIIaeTCs ee MOOBUAKHOCTh U aKTUBHOCTb OOMEHHBIX peakuui [4, 14].

YcTONYMBOCTb PAacTeHUN K 3aCOJIeHUI0 MMeeT OOJNbIIoe IMPaKTUYEeCKoe
3HAUeHUe MPU BHIPAIIMBAHUM CETHCKOX03SNUCTBEHHBIX KYIbTYP Ha 3aCONEHHBIX
3eMNAX. JTO TeHeTHYEeCKH [eTEPMUHHUDPYEMBIM NpH3HAK, He HUMEWIUHU
KOHKPETHOTO YKCIJIOBOTO BHIpazKeHus [5].

Pa3nuyaT [Ba MOHATHUS COJIEYCTOMYHUBOCTH PACTEHUHN - OMOIOTUYECKYIO U
arpoHoMuYeckyo. Ilof OMOIOTHYECKON COIEYCTOMUYMBOCTHIO BUOA MUJIU COPTA,
TOHHMAIOT TOT IIpefes 3aCOJIeHHs, IPH KOTOPOM PACTEHUS eIle CI0COOHE
3aBEpPUIUTDL IOIHOCTHI0 OHTOTEHETHYECKHUH ITMKJI Pa3BUTHUS U CHOPMUPOBATH
BCXOXMeE ceMeHa. B arpOHOMHUYECKOM XKe TTOHUMaHUU: COJIEYCTOMYHUBOCTD - 3TO
CrTocOOHOCTh PACTEHUN MPOTUBOCTOSTH CHUKEHUIO BENUYUHBI IJE€MEHTOB
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CTPYKTYPH YpPOXKaWHOCTH IIPU BHIPAIIMBAHUM MX Ha 3acojeHHoi moyse [10].

BpenHoe Bo37elCTBUE COJie Ha pacTeHUS CBS3BIBAIOT C IIOBHIIEHHUEM
OCMOTHYECKOTO IMOTeHIIMalla B KJIeTKe, HapylleHHWeM BOOHOTO PexXkuMa,
U3OKITOYHHIM IOTIOUIEHMEM KM HAKOIJIEHMEeM HOHOB COJed B KIeTKax,
JI[G(I)HHHTOM OTHOEJIbHBIX 3JIEMEHTOB KOPHEBOI'O0 IIMTaHUA B DPe3YyJbTaTe
mucOanaHca MOHOB B MMOYBE, H3MEHEHHEeM IOPMOHANBLHOTO OanaHca B OpraHax u
TKaHIX pacTeHu# [3].

CyuiecTByeT HECKOJIBKO TeOpHi, OOBSICHSIIOUIUX YyTHETEHUE PACTEHUU B
yCIoBUAX 3acosieHus. COTJIaCHO OMHON W3 HUX, 9TO SBJIEHHE 00YCIIOBIMBAETCS
OCMOTHYECKHUM BJIUSHUEM PaCTBOPOB cojeld. B COOTBETCTBHUM C APYroH -
yrHETEHUEe paCTeHUN SBISETCS CIeNCTBUEM TOKCHUYECKOTO0 BO3HeNCTBUS
TIOTJIOMIEHHBIX MOHOB Ha (pu3nonoro-6uoxumMudyeckue mpoiecchl. OgHAKO B
YCIIOBHUSX 3aCOJIEHMS Ha pacTeHue JeUCTBYIOT 00a (akTopa - KaK OCMOTHYECKUH,
TaK U TOKCI/I‘-IECKI/II;I, HO BJIMAHHE KaXKOO0ro U3 HUX OlIpenesigaeTCa Ka4eCTBOM U
CTeIeHbI0 3aCOJIEHNs, a TaKXKe peakIuel pacTeHus Ha coneBoi ctpecc [10].

YcTaHOBNIEHO, YTO OOHU COJIM OKa3hBAlOT HA pacTeHHe IPeuMyLeCTBEHHO
OCMOTHYECKOe MeHCTBUE, IMPOSIBISIOIIEeCsT B 00€3BOXKMBAHUYU ITPOTOIIAa3MBbI
KJIETOK, IpyTHe - TOKCUYECKOe, IIPU KOTOPOM yXxyHOlnaeTcs o6MeH BelecTs [12].
OTMeYeHO TakXke, YTO 3aCOJIeHHEe MPUBOAUT K YBENIUYEHHUI0O OCMOTHYECKOTO
OaBNIeHMS MOYBEHHOTO PACTBOPA ¥ aKKYMYISIHUY UOHOB [I0 OMAaCHBEIX KOHIIEHTPA-
1uii. OCHOBHAS IIPUYMHA I'MOeIu PaCTEeHUN IPU BEICOKUX KOHIIEHTPALUAX CONEHN
B KOPHEOOHUTAeMOM CJjioe - rIyboKoe, HeoOpaTuMoe HapyleHue o6MeHa BEeleCTB
[6].

3acoreHre BHI3HIBAET HAPYLUIEHNUS B 00MeHe BEIIEeCTB PACTEHUH, TPUBOMASIIINE
K CHHXEHHIO POCTOBOM (DYHKIIMM PACTUTEIbHOTO opraHum3Ma. VX ypoBeHBb
3aBHUCHUT OT CTEMEHU W KadecTBa 3aCOJeHUS MOYBH, (Ha3bl PAaCTEHUN U UX
TonepaHTHOCTH [11].

YcToluuBOCTD K 3aCONEHUI0 B pa3Hbe (a3kl OHTOTeHe3a HeoJuHaKoBa. Puc
OTHOCHTENIBHO YCTOMYMB K 3aCOJIEHUI0 B MEePHUON MPOPacTaHUs CeMSH H
aKTUBHOTI'O KYIIEeHNs, CO3PEeBaHNA, HO YYyBCTBUTEJIEH B (1)a3y IIPOPOCTKOB U BO
BpeMs IBeTeHUd[7].YCTONUUBOCTh K 3aCOJIEHNI0 B a3y IPOPOCTKOB U Ha
PENpPOAYKTUBHEIX CTagusx cnabo cBsg3aHa, IOITOMY TONBKO 0Opa3IfH,
MPOSIBASIONUIAE 9TH NPU3HAKK Ha 00€MX CTAguSIX PA3BUTHUS, MOTYT OBITH
aJanTHBHBIMU K CTPECCY B TeUeHHe BeTeTallMOHHOTO Iiepuopa [8].

®du3nonornyeckue MeXaHU3MHI COJIEYCTOMYUBOCTH B (Pa3y HMPOPOCTKOB
OTHOCHUTEJIbHO XOPOIIO M3y4eHbl. K HUM OTHOCUTCS: BHIIeJIEHNE U3IUIIKOB COJel
HUJIN HU3KO0Ee HUX HOTpeﬁJ'[eHI/Ie; KOMIIaPTMEHTAaNIXUu3alud AOO0OBUTHIX MOHOB B
CTPYKTYPHBIX 06p330BaHI/I${X KJIETKW HUJIN TaK Ha3bIBA€MBIX CTAPBIX TKaHAX
(mucThsx, cTeOlle, MUCTOBHIX Baraiuinax U KopHsx) [2]. HaOmomaeTcs 6onee
BBICOKAS YCTOMYMBOCTh TKaHEM 3a CYeT KOMIapTMeHTalu3alluy COJied B
BakyoJsax. [IpoucxoouT u3MeHeHne B GYHKIMOHAPOBAHUY YCTHUL (Y YCTOMYMBEIX
00pa3I[0B OHU 3aKPHIBAIOTCS OBICTPEE II0CIIe BO3MEUCTBUS COJIU), YTO TO3BOJISIET
perynupoBaTh TOCTYIJIeHWEe CONled dYepe3 pusochepy, perynsanus
QHTUOKCHUIAHTHHX CHCTEM, SHEPTUYHBIM POCT, MO3BONSIOUIUN CHUIUTH
KOHIEHTPallui0 COJIM B PACTUTEJIBHBIX TKaHAX, PEeryndanuusd OCMOTHYECKOI'Oo
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OaBJIeHUs], METOKCUKALUS TPONYKTOB MeTabonu3Ma mpu ctpecce[9-13].

MarTepuajbl H METOIBI.

CeMeHa puca 3aMayuBaiM B Yalikax [IeTpHu, B KOTOPHIX OHO OBITIO YCTIAHO
dunvTpoBanbHOoM Gymaroit mpu t° 24-26°C. Ha 7 geHb o6pa3lbl IOJIMBAIU
coneBeiM pacTBopoM (NaCl) B KoHLleHTpaluu 7,5 T/ BO#b. AHaIKW3 MPU3HAKOB,
XapaKTepu3yoIUX BEICOTY MPOPOCTKA ¥ OJIUHY 3aPOXLHIIEBOr0 KOPEIIKa,
mpoBoguiu yepe3 14 mHei. Bribopka 20 pacTeHU B OBYXKPATHOM IIOBTOPHOCTH.
O0BeKTaMu ucclenoBaHus cnyxunua 70 copToB puca (u3 HuUX 48 POCCUUCKOM
cenekimu 1 22 3apy0exkHO#). 3a cTaHAapT ObLTH B3STH copTa: ®narmMaH, Xazap
u JIumas.

Omnpefensny clenyiolue MpU3HaKy: BEICOTa CTeOel 1 ATMHA 3aPOMBIIIEeBEIX
KOPEIITKOB.

W3 skcmepuMeHTa BUOHO, YTO Haubojee ANWHHBEIE 3apPOJHIIEBEe KOPHU
ORI Y COPTOB POCCHHCKOMN cenekumu: Atnadt (5,0-6,5cm), Kypuanka
(5,1-6,3cm), Jlumep (4,9-6,1cm), VBymka (4,5-6,6cM). MuHUMaNbHON OIUHOU
XapakTepu3oBajlach KOpPHEBas CHUCTeMa CJIefyIOIINX OTeYeCTBEHHBIX COPTOB:
Masgp (0,7-2cm), Prixuk (0,8-2,2cm), Py6un (0,8-2,7cm).

Cpenu 06pa31oB UTaNbIHCKOM cejekiuu Haubollee ANMHHAS KOpPHeBas
cucteMa Onia y coptoB Cerere (3,2-4,3cMm), Onice (4,5-5,6cMm), Gallileo
(3,4-4,4cm) u Orione (3,4-4,4cm). HaumeHnbInas [vHa HaOmromanach B COpPTax:
Thibonnet (0,8-2,2cm), Antares (1,0-2,1cm) u CRLB-1 (0,7-2,2cm)- puc. 2.

AHanu3upys PUCYHOK 3, MBI BUIUM, YTO HauOojee BEHICOKOPOCIIEIMU OBLIN
IpopocTKH copToB: AtmaHT (13,9-15,7cm), Py6bun (10,1-12,3cm), UByiika
(9,8-12,2cm). MuHMMAaNbHOM BBICOTOM IPOPOCTKA XapaKTEPW30BaIUCh COpPTa:
dakern (1,8-2,4cm) u Bosipun (2,0-3,5¢cm).

ITo BEICOTE TPOPOCTKA CPeAu MUTalbSIHCKUX COPTOB BHAeNuNuUCh:Onice
(9,8-11,2cmMm), Baldo (8,5-9,6cMm), Kendzo (9,0-10,5cm), Orione (8,4-9,7cMm).
Huskoit ckopocTrio o6mamgan copt Cerere (2,9 - 4,4cm).

BoiBOgEI.

1. CpaBHUTENLHEY aHalIu3 CKOPOCTH pocTa 00pa3loB, T0Ka3al IPeuMyIIecTBO
POCCHUHCKHUX COPTOB, KaK II0 CKODOCTH pPOCTa KOJNEONITHUNd, Tak 4
3apOMBIIIEBOr0 KOPEIIKaB YCIIOBUAX 3aCOJIeHUS.

2. Copra poccuiickoi cenekuuu: AtnaHT, KypuaHka, BymKa “ copTa
UTaNbSIHCKOU cenekimu Onice u Orione 0671agai0T BEICOKOM CKOPOCTHIO POCTa
3apOJBIIIEBOr0 KOPEIIKa B YCIOBUAX 3aCOJIEHUS.

3. Copt MaBp u uTanbsgHCKOU cenekiuu copT CRLB-1u o6mamaloT HU3KOM
CKOPOCTBIO POCTa 3apOALIIIEBOT0 KOPEIIKa B YCIIOBUSIX 3aCOJIEHUS.

4. CopTa poccuicKoii cenekiuu ATinaHT, PyOuH ¥ copTa UTanbsHCKOM CEeKIun
Onice u Kendzo o6namaioT BHICOKOM CKOPOCTHIO IIPOPOCTKA B YCIOBUSX
3aCOTEeHus.

5. CopTt poccuiicko# ceneknuu ®Paken u COpT UTANbIHCKOU cenekiuu Cerere
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o67nafaoT HU3KOM CKOPOCTHIO POCTa ITPOPOCTKA B YCIIOBUSX 3ACOJIEHHUS.

6. [To pe3ymbTaTaM UCCIEOOBAHUN MOXKHO BHIOENUTH 00pa3Ibl POCCUUCKON U
3apy0eXHOM CeNeKIUK Ha COJIeyCTOMYUBOCTh: ATiaHT, KypuaHnka, MByIika,
Py6uH, Onice, Orione, Kendzo.

CopT; LS Means
Wilks lambda=,04457, F(135, 2437,3)=32,925, p=0,0000
Effective hypothesis decompaosition
Vertical bars denote 0,95 confidence intervals
Include cases: 2:362
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CopT; LS Means
Wilks lambda=06821, F(63, 1182,9)=27,384, p=0,0000
Effectiv & hy pothesls deconposition
Vertical bars denote 0,95 confidence Intervals
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Wilks lambda=,04457, F(135, 2437,3)=32,925, p=0,0000
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opT: LS Means
Wiks lambda=-, 065821, F(53. 1152,9)=27.384, p=0,0000
Effective hypothasis decomposition
Wertical bars denote 0,95 confldence Intervals
Include cases: 8631282
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cenexkyuu (MAS) 0as co30aHus ceneKyUOHHO20 mamepudaa € OaumenvHou
YCmouyusoCcmbyvio puca K nupukyaapuosy. M310xceHsl pe3yabmambvl N0 cO30aHUI0 AUHUL C
nupamuoduposaHHbviMu 2eHamu ycmotvugocmu (Pi-ta, Pi-b, Pi-z, Pi-2, Pi-40) x 0aHHOMY
namoezeHy.

Knawwuesvle cno0ea: mapkuposaHue, GekkpoccuposaHue, nupamuduposaHue,
IHK mapkep, nupukyaapuos

OcHOBHEIMU TpeOOBaHUSAMHU, IPEObSIBIAIEMEIMU K COBPEMEHHBIM COPTaM
CeNIbCKOX03AMWCTBEHHBX KYNbTyp, ABIAIOTCSA: BHICOKMU ypoXKal, Xopollee
Ka4YeCTBO INIPOOYKIHH, afalTallusd K 30HAJIBHBIM arpoOTeXHOJIOTHAM,
yCTOMYMBOCTb K OMOTHYECKUM M abuOoTHYeCKUM (hakTopam.

Ha co3pganue copTa puca TPagULUOHHEIM CEJEKIHMOHHHEIM METOOOM B
CpefHeM 3aTpaunuBaeTcs 7 MIH. py0. u okoyno 10 meT. 3a cUeT NPUMEHEHUS
KJIETOUHBIX TEXHOJIOTHM (Ky/NIbTypa HMBUIBHUKOB in vitro) (1), a Takxke MeTona
MapKepHOU celeKIMHU, pefIoaramei MapkepHoe COITpOBOXAeHNEe (KOHTPOIIb
TIePeHOCUMBIX HOHOPHAIX ajifiefied 1eJIeBEIX TeHOB MOJEKYISPHBIMU MapKepaMu)
(2), abdekTUBHOCTD CENEKIMOHHON CXeMBl MHOTOKPATHO BO3pAcTaeT, TakK Kak
0TIajgaeT Heo0XOAMMOCTh (HEHOTUIUYECKON NMPOBEPKU HAJIUYUS JKEJTaeMBIX
anneney (MHGEKIMOHHBIHM QOH U T.1.).
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Ilenbp0 OaHHOTO HCCIAeNOBAaHWS OBIIa ONTUMH3ALUS CENEKIMOHHBIX
nporpamy, nposoguMeix B ®T'HY BHUU puca, 3a cueT npuMeHeHUsS TEXHOIOTUU
MOJIEKYJISIPHOT'0 MapKUPOBAHUS CENTEKIIMOHHO-TIEHHBIX T€HOB pHCa.

Marepuasisl 1 METOIBI

9kctpaknuio NHK skcnepumeHTanbHEIX pacTeHui puca JHK nmposopunu
CTAB-meTomoMm (4). Bo Bcex 3KCIepUMeHTaX JaHHOTO HMCCIedOBaHUSA BCe
WCII0/Ib30BaHHEIE IIpaliMephl CHHTe3UpoBaHH KoMiaHueld OO0 «CurTOm» (T.
C.-Iletepbypr). IILP mpoBomunu B [JHK-amnnudukatope «Tepmux»,
npou3ssBonactBa HIIO «[IHK-Texmomorus», Poccus.

Ycnoeus npogederus ITLIP.

TI1IP nmoBomunu ¢ 40-50 ur JHK B koHeuHOM 06beMe 25 MKII. McIob30Bain
clengyoImui cocTaB peaknuoHHou cmecu: 0,05 MM
ne3okcupubonykneosundpocdartos, mo 0,3 mM Kaxpmoro mpaiimepa, 25 MM KCL,
60 MM Tris-HCL (pH 8,5), 0,1% Tputon X-100, 10 MM 2-MepkamnTo3TaHona, 1,5
MM MgCL2, 1 egununa Taq-nonuMepassl.

Temnepartypssbiil pexuM JHK-amnnudukanyy BappbupoBajl B 3aBUCUMOCTH OT
HCIIOIH30BAHHOTO (MM CO3MaHHOT0) MapKepa.

Ilnst anekTpodopeTHIeCcKoro pa3neneHus nponyktoB [TLIP ucmonb3oBanu 8%
TMONMUaKPUIAaMUAIHEIN U 2% arapo3Hbil renu Ha ocHoBe 1XTpuc-60paTHOrO
6ydepa (0,09 M Tpuc, 0,09 M GopHo#t kucmote, 2 MM OITA, pH=8,2).
Busyanusanuio OpOBONUNIX B ynbTpaduoneTe mociae OKpallMBaHUS renel
6pomucteM stunueM (EtBr). Pesynbrate u o6cyxneHue.

Pe3ynbTaThl H 00CYKIEHHE.

Bo BHHMMU puca c uCIONIb30BaHMEM COBPEMEHHBIX METOOOB MapKepHOHU
ceneknun (MAS) (3) BegeTcs mporpamMMa CO30aHHUs CEJIeKIMOHHOTO MaTeprana
pHca C IJIUTENbHOM YCTOMYHUBOCTHIO K TUPUKYIISIPUO3Y.

Kpome TOTrO, reHOoTHIINPOBaHUE MHUKpocaTennuTHEX J0KycoB [THK (SSRs)
IPUMEHSETCS B NEPBUYHOM CEMEHOBOLCTBE [JIsi KOHTPOJS IeHeTHYeCKOU
YHUCTOTH CEMEHOBOMYECKUX MUTOMHUKOB (puc. 1). Takke mist HUX pa3paboTaHa
MeTonuYecKasa CXeMa KOHTDOJIS KPaCHO3ePHOU IpUMeCH, OCHOBaHHAs Ha
MOJIEKYISIPHO-TeHEeTHYECKOM II0OXO0TeE.

BekxkpoccupoBaHUEeM, C MapKepPHHM KOHTPOJEM IeJIeBEHX TeHOB
YCTOHYUBOCTH K MUPHUKYISIPHUO3Y, CO3MAETCS Cepus ONMM3KOU30TEHHBIX TIMHUM -
ouddepeHINATOPOB pac BO3OyAUTENs [AaHHOTO IaTOTeHa Ha I'eHeTH4YecKOoH
OCHOBE 0T€YECTBEHHKIX COPTOB pHCA.

B xome peanu3anuy 3TUX IPOrpaMM CO3LaHBL:

COTHU JIMHUU prca C BHeAPEHHHIMU, B TOM 4YHCJEe, NTHPaMUAVMPOBAHHHIMHU
3¢ deKTUBHEIMY r'eHaMU YCTOMYMBOCTU K nUpPHUKynsapuosy (Pi-ta, Pi-b, Pi-z, Pi-2,
Pi-40 u mp.). [IBe u3 HUX C reHOM Pi-b cTanu nmportotunamu coptos I1aTpuoT u
[TapTHED, IPOXOASIIMME B HACTOSIIEe BPeMs IPOLENypPy roCyLapCTBEHHOU
PEerucTpaluu [ paiOHUPOBAHUS;

BHYTPUTEHHBIE NOMUHAHTHHU M KOo-moMuUHaHTHHU [THK-Mapkepw mns
UAeHTUGUKAIIUY aJlIeJIbHOTO COCTOSHUS 3P GEeKTUBHOTO TeHa YCTONYHUBOCTH
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pHuca K nTupuKynsapuosy Pi-ta (puc. 2, 3);

annenscnemuouyney JTHK-Mapkep reHa KpacHO#M OKpacKy mepukapma puca Rc
01 paHHEUN NUarHOCTHKY (OO IOSIBIEHUS METEJIOK) NOfIeXallux IUMIHAINY
KpacHO3epHHX (opM B NUTOMHHUKAX Pa3MHOXKEHUS B CHCTeMe IIEPBUYHOTO
CeMEeHOBO[ICTBa puca (puc. 4).

.

Ons omtumusanuu mMaccoBoro III[P-ananm3a Hamu 0wy pa3paboTaHbl
MYJIbTUILIEKCHEIE MapKepPHbIe CUCTEMEl UIeHTU(GUKAIIUY TeHOB YCTOMYUBOCTH K
OUPUKYNAPUO3y -Pi-z, Pi-ta, Pi-b B pa3nu4yHbX KoMOuMHauusax: Pi-z+Pi-b;
Pi-z+Pi-ta; Pi-ta+Pi-b; Pi-b+Pi-z+Pi-ta, m0O3BONAWIIAE IPOBOOUTb HX
OJHOBPEMEHHYIO0 HAEeHTUGUKAIMIO NpU MocTaHoBKe omHou IILIP (puc.5).

BoiBonx. Takum o06pa3oM, CO3JaHHBHE C HCHOJNb30BAaHUEM
MOJIEKYISPHO-TEHETUYECKUX METOHNOB CENeKIMOHHBIM MaTepuall, a TaKxke
pa3paboTaHHEIE METOOMYECKHE CXEeMH HATASOHO [EeMOHCTPHUPYIOT
11eneco00pa3HOCTh MPUMEHEHUSI COBPEMEHHBIX MOCTTE@HOMHBIX TEXHOJIOTUH B
CeleKIUy puca. ITO IMO3BOJISIET B HECKOJIBKO pa3 COKOHOMUTDH BpeMs CO3[[aHUs
TeHEeTUYECKH BHIDOBHEHHHBIX (GOPM, YTO 3HAYUTEJBHO IMOBHIIAET
KOHKYPEHTOCIIOCOOHOCTh OTEUEeCTBEHHEIX COPTOB PUCA, U HE IMO3BOJIUT MOTEPSTh
TMO3UIIMK B CEMEHOBOJCTBEe M IIPOHM3BONCTBE TOBAPHOTO 3epHAa, 00ecIeyus
HMMIIOPT 3aMellleHNe B 3TON OTPACIIH.

Puc. 1. TIpoBepka reHeTndeckol ogHopogHocTu 20 cemelt copra ®narmaH u3
IIMTOMHHKKA HUCIIBITaHUS IIEPBOT0 roaa.

1 2 3 4 5 6

Puc. 2. TIpoBepka 3pHeKTUBHOCTH KO-TOMHUHAHTHOTO MapKepa s
uneHTUGUKAIUY aJlIeIbHOTO CoCTOsTHUS TeHa Pi-ta ITLIP-metomom I'me
[Mpumeuanwue: 1 - copT K1 (monoxkuTenbHbIH KOHTPOIB); 2 - copT Nipponbare
(oTpuIlaTENBHEIN KOHTPOJIL); 3 - copT BukTopus; 4 - copt IR36; 5 - copt Toride;
6 - copt Ou 244
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Puc. 3. TIpoBepka apdekTrBHOCTH MapKepa reHa Rc Ha KpacHO3epHBIX U
6e103epHBIX copTax puca [IpuMeyanue: a) KpacHo3épHbIe copTa: 1 - Kapar, 2 -
Py0uH, 4 - TIaBnOBCKUY (KpaCHO3EPHHIHA aHamor), 6 - CIPHHT (KpaCHO3ePHEIH
aHasor), 8 - IIpHBOIBbHEIN (KpaCcHO3ePHHIH aHasor); 6) 6eo3epHkle copTa: 3 -
Xaszap, 5 - [TaBmoBckuy; 7 - CupunT; c) «MW» - MapKep MOJIEKYISPHOTO Beca.
®parmMeHT, Ha KOTOPBIYA yKa3bIBaeT CTPeJKa, COOTBeTCTByeT 790 1.0.

m K1 Nb1 2 3 4 5

100000 .

Puc. 4. TIpoBepka 3¢pHeKTHBHOCTH HOMUHAHTHOTO MapKepa rexa Pita Ha
pebpencHbx coprax [IpuMeyanue: mw - MapKep MOJIeKyIsIpHOro Beca JHK;
Copt: K1 (nonoxurensHb KOHTPOJB); Nb - Nipponbare (oTpunatenbblit
KOHTPOJIb).
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M KAaumamom

Puc. 5. MynbTunnekcHast MapKepHas CUCTeMa UAeHTU(DUKALIUY TeHOB
YCTOWYUBOCTH K MUPUKYISAPU03Y - Pi-z, Pi-ta, Pi-b.
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ycmotiyugocmu K NUPUKYAAPUO3Y U YAYYWeHUID MeXH0/102U4ecKuUX napamempos Kpynbl
copma puca Jlacmouka 8 npouecce nepguiHo20 cemeHogodcmaa. IIpusedeHbl daHHble NO
oueHke ycmouyusocmu K NUpPUKyaApuo3y wecmu cemell copma 3a 2014-2015 ee.,
svl0enuswuxcsa Ha ecmecmaeHHom oHe 8 2013 200y 8 ycaosusax anupumomuu, u
MexH0.102UYeCcKUX XapaKkmepucmuk Kaiecmaed 3epHd U Kpynwvl amux cemetl.

Karwueevle cao8a: copm, puc, cemeHa, NUMOMHUKU NepeUYHO20 cemeHogodcmad,
UHMEKUUOHHDIT NUMOMHUK, ycmolyusocms k NUPUKYAAPUO3Y, 3ePHO, Kpynd, NPu3HAKU
Kavecmed.

Key words: rice variety, seeds, primary seed production nurseries, blast nursery,
resistance to blast, characteristics of grain on technological quality traits.

OueHKa CeleKLUWOHHOI0 MaTepuaja B MHGDEKIMOHHOM NUTOMHUKE HaéT
BO3MOXKHOCTh 0TOMPATh, HAPSAAY C UMMYHHEIME 06pa3iamMu, CoOpTa ¥ (GOPMEL prca
C II0JIeBOM yCTOMUUBOCTEIO [1]. B undekuronnom nutomuuke 8o BHUU puca npu
HMCKYCCTBEHHOM 3apakeHUHU OLEHWBAIOT COPTa ¥ COPTOOOPA3I[El Ha IOCIETHUX
3BEHbSX CENeKIMOHHOTO IIpoIllecca, a TaKXe COpTa, pa3MHOXaeMble OIS
BHEIPEHUS B IPOU3BOLACTBO.

Yyamenue anuduTOTUI TUPUKYIAPHUO03a puca B OOIBIINHCTBE PHCOCEIONUINX
PEruoHOB Mupa 00yC/IOBIEHO BHEIPEHUEM TEXHOJIOTUI BO3MIeIbIBaHUS KYIbTYPHL
C IpYMeHEHUEM BEICOKUX 03 MUHEPAIbHHIX YOoOpeHul, 0COOEHHO a30THBIX.

B KpacHOmapCKOM Kpae IIOYTH IIOJIOBUHA PHCOBBEIX CHCTEM DACIIOIOXKEHEH B
CaHUTApPHOU 30HE, YTO CUJIBHO OTPAHUYUBAET BO3MOXKHOCTH HCIIOJIb30BAHUS
MHOTHX IIECTULHAOB ¥ aBUALMHU B 11eJIOM. [103TOMY OOHMM M3 OCHOBHEIX CIIOCO00B
3alMTH pHCa OT NUPHUKYNSApHUO3a CTAHOBUTCS BHEADEHUE B IIPOU3BOACTBO
BEHICOKOYPOXANHEIX, UMMYHHHEX K IIaTOTeHY COPTOB pHUCa C BHICOKUMU
TEeXHOJIOTMYEeCKUMHU II0Ka3aTe/lsIMU 3epHa U KpymHl. [locnennee obycnaBnuBaeT
BO3PaCTAOUIYI0 aKTyalbHOCTh CEJIeKIUY Ha YCTOMYMBOCTh K IUPUKYISAPUO3Y,
YTO HEBO3MOXHO 0e3 HageXHOTro UWHPpeKUMOHHOTO GOHa,
BBICOKOTEXHOJIOTHYECKOTO 060PyOOBAHUSA U COBMECTHOM PAabOTHl CEJIEKIIMOHEPOB,
(uTONAaTONIOTOB U CIEUMANNCTOB 110 KaueCTBY. BHeIpeHUe B IPOM3BOLCTBO
YPOXKAMHEIX U YCTOUUUBLEIX K INUDPHUKYIIPUO3Y COPTOB SBISETCS ONHOU U3
OCHOBHBIX MeD CHUXKEHUS IOTEPh OT 3TOT0 OIacHoro 3aboneBanus [2].

OpHUM M3 BaXHBIX 3JIEMEHTOB B TEXHOJIOTHM PUCOBOLCTBA SBISAETCH
CeMEeHOBOJCTBO - KOMIIJIEKC MEpONPUATHN II0 COXPaHEHUI0 COPTOBOH
OOHOPONHOCTH, IIOYYEHUI0 CEMSH BHICOKUX IIOCEBHBIX KOHIUINIM, Pa3MHOKEHUIO
¥X B He0OX0IUMOM KOJINYECTBE, XPAHEHUIO ¥ KOHTPOJIIO 3a UX Ka4eCTBOM [5].

Bo BHUU puca nepBrudHOE CEMEHOBOLCTBO BEAETCS II0 IIECTHAAIIATH COPTaM
C UCIOJIb30BaHUEM Pa3HBIX CxeM. UMCTOTe OPUTHHAJbHEIX CEMSH IPUIAETCS
60TIBIIIOE 3HAYEHNE.

Ycnosus nposemerus onwelToB. B 2013 rogy B KpacHomapckoM Kpae
3aduKkcrpoBaHa aNuGUTOTUS NUPUKYyNIApuo3a [1; 2]. 1 B aTOM XKe romy Ha
€CTeCTBeHHOM (oHe B IUTOMHUKE ITepPBUYHOr0 ceMeHoBoxacTBa (I1-1) mamu 65110
0TOOPaHO HECKOJIbKO He IT0pa3uBIINXCS ceMell copTa JlacTouka.

IToromgusle ycnmoBus ce3oHa Beretanuu 2014 roga ObUIM [OCTATOYHO
6/1arOIPUATHEIME [JIS BETeTallly, ONHAKO OTMEYaJoCh HECKOJIBKO JIOKAIbHBIX
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KOPOTKHUX IIEPHOIOB C aHOMAJIbHEIMU XapaKTEPUCTHKAMU.

B mepuon BEIMeTHIBaHUSI PACTEHUM M HallMBa 3e€pHa CTOsa Cyxas XapKas
morofa ¢ mpeo6agaHreM BOCTOYHOTO ¥ CEBEPO-BOCTOYHOTO BeTpa. ITOT GPaKTOp
BOCIPENSATCTBOBAl MHTEHCHUBHOMY Pa3BUTHI0 U pPacIpOCTPaHEHUI
TUPUKYIAPHO3a Ha OPOITaeMBIX YYaCTKaxX M CBEJ MOTEPH ypoxkas puca K
CTaTUCTHYecKoMy MUHUMYMY. B 2014 romy Beimenusmuecs paHee CeMbU OblIN
OLleHEHHl Ha YCTOMYMBOCTD K MUPUKYJIIPUO3Y IPU UCKYCCTBEHHOM 3apaXkeHUU U
NIPOBENEH aHaJK3 10 TEXHOJIOTMYeCKUM IIpM3HaKaM KadeCTBa 3epHA U KPYIIHI
[3;4].

OneiT mpoponxunu u B 2015 rogy. IlorogHble yCclI0BUS 3TOTO Ce30HA
BereTaluy OTIHMYAJIUCh NMOHUXKEHHLHIMU TeMIlepaTypaMH BO3[yXa BO BTOPOH
nekage uiong (y pacTeHuil puca npoxomut dasa TpyOKOBaHUS), KOTOPLE
MIPUBENY K 3HAYUTEJIbHOMY 3aMe[JIeHWI0 INPOAYKLMOHHBEIX MPOIECCOB. ITO
c1oco6CTBOBAJIO CHUIXKEHMIO YPOXKAWHOCTH KaK 3@ CYET YBEJNUYEHUS
NIYCTO3EPHOCTHU, TaK U 3a CUET CHUKeHUs Maccel 1000 3epéH. HTeHCUBHEIE
0oCaJKd BO BTOPOW M TPETbeM [eKamax HIOHS CIPOBOIIMPOBANIKM Pa3BUTHE
IUPUKYIIpH03a JIUCTOBOU (opMEl. B HioNle U aBrycTe OCafikKu U NMOHUXKEHHBEIE
HOYHBEE TeMIepaTyph MecCTaMH BHI3BAJIM BCIBIIKY NHPUKYIIPHO3a
MeTENbYaTOM U y37M0Bo# (popmel. B 2015 roay BeIOeMUBIINECS paHee CeMbU OBITU
Tak Xe OIleHEeHH Ha YCTOMYMBOCThL K MUPUKYISAPUO3Y NMPU UCKYCCTBEHHOM
3apaXXeHUHU U Ka4eCTBEHHHIM XapaKTepPUCTHKaM 3epHa U KPYIIHL.

Marepuaabl U MeTOIbI. MaTepruanaoM B ONIBITEe CIYXKUJIU OPUTHHAJIbLHEIE
ceMeHa puca coprta Jlactouka ypoxas 2012, 2013, 2014 u 2015 rr.

MeTonrKa IIPOBeIeHUs IEPBUYHOT0 CEMEHOBOCTBA puca [5].

MeTofmrKa MPOBENEHHUs OMBITHHIX PabOT IO CENeKINH, CEMEHOBOACTBY H
KOHTPOJTIO 3a Ka4eCTBOM CeMSH prca [6].

B 2014-2015 rr. mecTh ceMeld copra JlacToyka OBINIM MOCESHH, KakK
NUTOMHUK HCIHITAHUS MOTOMCTB BTOporo ropa (I1-2), cesgnkol LeHTPalbHOTO
BeiceBa Wintersteiger “Rowseed”. Pa3mep ensHOK cocTaBinsn 6,4 m* (mnuHa 5,2
M X mupuHa 1,2 M) B ODHOKPATHOU MOBTOPHOCTH C HOPMOU BEICE€Ba 7 MIIH.
BCX0XKUX 3€peH Ha 1 ra Ha OITIO ®I'BHY «BHUU puca» (noc. beno3épHuly, T.
Kpacuopap). KonruecTBo psIgKOB B AeNIsIHKE - BOCEMb, MeXAYpAnbs 15 cM,
paccrosaue Mexny pgengHkamu 30 u 50 cM. B KaduecTBe CTaHOapTHHIX OEISTHOK
KCIIONIb30BalIu IOCEBH pa3MHOXeHUS coprta Jlactouka (I1P). OmHOBpEMEHHO
4aCTh CEMSH 3THUX CeMel OBINM MepefaHbl B 1a00pPaTOPHIO 3aIUTH pUca A
OLIEHKY Ha YCTOMYMBOCTD K MUPHUKYIAPUO3Y IIPU UCKYCCTBEHHOM 3apakeHuu.

Cpok moceBa - 2 1 6 Masi (COOTBETCTBEHHO 10 rofaM). [IpefliecCTBEHHUK —
YUCTHIM Tap. MuHepanbHEe YEOOPEHUS B OHEITE: Ny, o, Py Kyy.

PesymbpTaTH U 06cyXaenue. CpemHECHIENE cOPT pruca JIacToYKa BEIBEIEH BO
BHHWMU puca meTomoM rubpupu3anuu copToB IIpukyOaHCKUY U JIa3ypPHEIN U C
2012 ropma HaxopuTcd B ['ocymapCTBEHHOM copToucHEITaHuUU. [Ipu ero
BhIBEIEHUH CTaBUJIAaCh 3afjaya MMOIyYeHUs COPTa C BEICOKUMHU TEXHOJIOTMYECKUMUI
TIOKa3aTeNNsIMU 3epHa U CPEeOHEBLICOKUM COflepXKaHUeM aMUIIO3Hl. [10 IUIeBHIM,
TMUTATEIbHEIM ¥ KyJTMHAPHBIM XapaKTEePUCTUKAM KPYIIH cOpT JIacToYKa 0CTaETCs
HENpeB30WIEHHEIM B 0TeYeCTBEHHOM pucoBomcTBe [7]. Ho 3a Tpu roma
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ucHeITaHus ero Ha ['occoproydacTtkax B KpacHomapckoMm Kpae OBIIO OTMEYEHO
IopaxkeHNe IUPHUKYJISPHO30M B 3HAUUTENILHOM CTEIIeHHU.

B ycnoBusx snudurtorus 2013 roma yganoch 0To6paTh HEIIOpakKeHHbIe CEMbI
copTa JlacTouka B IUTOMHUKE IePBUYHOI0 CeMeHOBOACTBa. [Ipomonxkas
paboTath ¢ aTuMu cembsiMu B 2014 u 2015 rogax, 0TMeUEHO, UTO OHU COXPaHUITU
YCTOWYUBOCTh K IUPUKYIAPUO3Y NPU OLEHKe Ha UCKYyCCTBEHHOM (oHe
(Tabmuua).

Bce m3yuaeMble ceMbu IO pPe3yiIbTaTaM OILeHKH 3a [Ba ropma ObIIN
ycroiiuuBbie (V) u cpemHeycToliuuBeie (CY) ¢ MHTEHCUBHOCTHIO Pa3BUTHUSI
6omne3nu ot 17,2 % mo 35,6 %. [TopaxkeHue MuCTOBOM GopMOM MUPUKYIIPUO3A
He OBLJIO OTMEYEHO.

[TpuuéM, mpocrexuBaeTCs 3aKOHOMEPHOCThH HIPOSBIEHUS YCTOMYUBOCTU
copTa IO CEMbSM, YTO HAET OCHOBAHME NPENIOJIOXUTL Iepefadu €€ Io
IIOTOMCTBY. B mensiHKax, MOCeSTHHHIX CeMeHaMU U3 MUTOMHUKA Pa3MHOKEHUS
(TIP, cTaHOApT), MHTEHCUBHOCTD PA3BUTHUSA 00IE3HU cocTaBisna 67,8 % (2014-i
rom) u 63,0 % (2015 rom).

Tabnuma 1. XapakTepucTuka ceMmed copra puca JlacTtouka mo
TEXHOJIOTHYECKUM IIpU3HaKaM M YCTONYUBOCTU K NUPHUKYIAPUO3Y, ypoxKau
2014-2015 rr.

Macca
Ne cembH, |YCTOMUYNBOCTH igggH [Tnéuya-|Crekmo- [Tpemuruno- Sgg;ﬂ CopmepxaHue
rog K nupuk./HUPB, TOCTb, |BHIHOCTB,|BaTOCTB, LIeJIOT0 sIApa
n3ydenus|% R (7 % % KPYIEL | Kpyte, %

BI. 14 %

%, T
KI1-14-76|CY/32,1 29,2 1194 78 20 70,8 87,8
KII-15-76 |CV/35,6 27,6 18,0 81 59 72,2 70,2
KI1-14-78|CV/28,7 30,0 |19,0 84 19 71,0 |88,7
KI1-15-78|CVy/31,1 28,7 18,4 84 49 72,5 72,1
KI1-14-85|CV/35,0 28,5 19,0 82 30 71,4 76,4
KI1-15-85|CV/33,3 27,9 18,8 84 60 71,8 168.6
KI1-14-86|Y/21,4 29,8 ]19,0 77 39 70,0 71,7
KI1-15-86 |CV/25,6 28,9 184 82 64 72,2 67,4
KI1-14-87(¥/18,5 28,6 19,2 77 17 71,4 189,9
KI1-15-871¥/20,0 27,8 17,9 88 52 72,3 71,8
KI1-14-88|v/17,2 30,0 19,2 82 20 70,4 |86,1
KI1-15-881¥/23,3 28,7 18,5 91 53 72,2 70,8
HCP 0,8 0,5 6 5 0,5 3,7

KaxkeTcs, 9TO MBI JOCTUTIIN KEJIaeMOT0 pe3ynbeTaTa ¥ MOXKHO O6'be]:[I/IHHTb

125



MeowcdyHapodHas HayuHas kKoHpeperyuA. International Scientific conference.
ﬂocmumenuﬂ u nepcnekKkmuesl pazsumusi cejieKuuu u 8o3de. A puca 8 Ci cy T M KAumMamom

Achievements and prospects of rice breeding and cultivation in temperate countries
(26 -27).11.2015.- 275 c. ISBN: 978-5-906217-85-1

CeMbHU U NPOMOJIKATh Pa3MHOXKEHNE COPTa, KaK 3TO U PeKOMEHAYeTCs AesaTh 110
MeTOOMKe TTePBUYHOI0 CEMEHOBOACTRA [5].

Ho cmoxXHOCTh HpOsSBUIAChH B pe3yabTaTaX 0 KadeCTBEHHBIM
XapaKTepuUCTUKaM 3epHa M KpPyOH copTa puca Jlactouka. I[Io ceMbsiM
TTOKa3aTesu 3HAYUTENIbHO OT/IMYAIUCh KaK MeXay co00M, Tak ¥ 110 TOfaM.

Pa3nuyue MOXKHO OOBSICHUTH YCIIOBUSIMHU IIPOU3PACTAHUSA, T. K. KaXK[bIH
Ce30H BeTeTallud WUMeJl CBOM 0COOEHHOCTH, YTO B OIpEeIeIéHHOM CTEeIeHHU He
MOT'JIO He OTPa3UThCS Ha (OPMHUPOBAHUY Ka4yeCTBa 3epHa. [laxke TaKO! HOBOIBHO
cTabuNbHEIM MOKa3aTenb Kak Macca 1000 3épen u mnényatocts B 2015 romy
onutu HuXKe Ha 0,6-1,8 r u 0,6-1,3 %, yem B 2014 rogy, HO MoKa3aTelu OOIIETO
BhIXOfa Kpymel B 2015 romy OBITM BHIIIE, YeM B IPedbIAyIIeM ce30He. B 2015 r.
CYIIECTBEHHO BO3POCJa TPELIMHOBATOCTh 10 BCEM CEMBbIM U, COOTBETCTBEHHO,
HMXKe 0Ka3aJioCh CofiepKaHue 1eJIoro sigpa B KpyIIe.

Paznuuus mo ceMbsaM 1o Macce 1000 3épeH HACTOIBKO BEIUKHU B 00a roma
BHIPAIIMBAHKS, YTO MBI OTKA3a/IKCh OT BO3MOXKHOCTH UX 00beIUHEHMUS.

BrigensiioTca TPU YCTOMUYMBHEIE K NUPUKYNIApPU03y ceMbu: KII-86, KII-87 u
KII-88, ¢ koTopsiMu OymeT mpopoiizkeHa paboTa B ce3one 2016 ropa.

BuIBOOEI.

1. OneHKa Ha YyCTOMYUBOCTD K MUPUKYIAPUO3Y IIPU UCKYCCTBEHHOM 3apakeHuu
B 2014-2015 ropmax moka3ajia, 4TO IIeCTb ceMed copTa JlacTo4ka
pasnuyanTcs Mexny coboii. OHM OBUIM YCTONYUBEL U CPENHEYCTOMYUBH K
natorery (MPBE 17,0-35,6 %). B To BpeMs Kak OelsHKU COpPTa, IOCESTHHEIE
ceMeHaM{ U3 IUTOMHHKa pa3MHOXeHUus (cTaHgapT), IoKas3anu
WHTEHCUBHOCTL pa3BuTus 6ones3nu 67,8 % (2014-i rom) u 63,0 % (2015 rom).
ITopaxkeHue TUCTOBOM GHOpPMOI MUPUKYISIPHO3a He BBIJI0O OTMEYEHO.

2. Cembu KII-86, KII-87 u KII-88 nmposBUNIH BEICOKYI YCTOWUYUBOCTH K
IUPUKYISIPUO3Y 3a [Ba rofja OLleHKU IIPY UCKYCCTBEHHOM 3apaKeHUHU.

3. Cembu copra JlacToYKa 3HAYUTEIHLHO PA3NMYaIOTCS MeXOY co00H 1Mo rogam
10 TEXHOJIOTHYECKUM IIPU3HaKaM Ka4eCTBa 3ePHAa U KPYIIEL.

4. Tlpu npoBefeHUU IIEePBUYHOIO0 CEMEHOBOLCTBA HOBBIX COPTOB PHUCa ClenyeT
ocofoe BHUMaHUeE yOeNdaTh 0TOOPY OpPUTHHAIBHEIX PACTEHUM, NPOBENEHUI0
TITATENbHBIX OPAaKOBOK ceMell B MUTOMHMKE UCIBITAHUS MOTOMCTB IIEPBOTO U
BTOPOTO Iofla C Y4€TOM OLIEHOK Ha YCTOMYMBOCTb K MUPUKYIIPUO3Y U
TEXHOJIOTMYECKOT0 aHa/Il3a 3epHa U KPYIIHL.

JIuteparypa

1. 3eneunckuii, I'.JI. Bopsba ¢ TUPUKYIIPHO30M PHUCA MyTEM CO3MAHUSI YCTOUUUBHIX
coptoB: MmoHorpadus / I'. JI. 3enenckuii. - Kpacromap: KyoT'AY, 2013. - 92 c.
2. ITamartka pucosogaMm KpacHomapckoro kpas mo 6opb0e ¢ IUPUKYISPHO30M puca
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dessmeibHOCMU COPMOB PuUCA 8 C853U C OPMUPOBAHUEM Y HUX PA3HOU ypodcaiiHocmu.
Ocoboe sHuMaHue yOesneHO OOHOPHO-AKUEeNMOPHbLIM OMHOWEHUAM 8 PACMEeHUAX U
noceeax Kak enAdeHOMY 3many npodYyKUUOHHO20 npoueccd, onpedensowemy
x03alcmeeHHyw npodykmueHocms 2eHomunos. YcmaHuogaeH psad
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pu3u01020-Mopdo-6uoMempuieckux NPU3HAKO8 Y COPMOB, UMEIOWUX MEeCHYI0 C8:A3b C UX
ypooicatiHocmolo.

Kaiouesvle cao0ea: puc, copm, npo0yKyUoOHHbLU npoyecc, omocuHmemuyeckas
OesimeIbHOCMb, 31eMeHMbl YPOXACas, YPOHCAUHOCMb.

[TpomyKIMOHHEN IpoIiecc Hanbojiee CI0XKHAA U UHTETPUPOBaHHASA (QYHKIUS
3eJIEHBIX PacTeHul. B HeM 00beIUHEHO B eMUHOE 11eJI0e POTOCUHTES U [bIXaHUE,
TPAHCIOPT ¥ paclupefejieHUe NPOLYKTOB MEePBUYHOTO U BTOPUUHOTO
OMOCHHTE30B, POCT PACTEHUHM U WX MOPQOreHe3, TeHEePATUBHOE PA3BUTHE U
crapenue [17]. A KaKO¥ M3 3THX 3JIEMEHTOB Ha3BAaHHOTO MPOI[eCCa UTPaeT
HauOOJIBIIYIO PO B HOPMUPOBAHUY PA3HON YPOKAKNHOCTH Y COPTOB puca? IToT
BOIPOC Ha IPOTSAXKEHUU MHOTUX JIeT SABISETCS NpegMeTOM HaIIero
uccrnenoBanusi. OgHAKO 0O CHX IIOpP OH U3ydeH He monHo. [TokasaHno [10], uTo
IPONYKTUBHOCTh HOTOCUHTE3a, XapaKTepu3yeMas [0 BelIMYMHe 00pa3oBaHUs
O6roMacCH PaCTEeHUY Ha e[UHUIIE IIJIOMIAX [T0CEBa, Y COPTOB 3EPHOBLIX KYJIBTYP
OOUHAaKOBOU NMPONOIKUTEIBHOCTU BEreTallMOHHOT0 IIeprofia Pa3jndaeTcs Malo.
YpoBeHs €€ OMOCHHTE3a JNUMHUTHPOBAH mpuxomoMm sHepruu QAP u
KoHIeHTpanuei CO2 B atmocdepe [18]. B aTux ycnoBusx pa3Has 3epHOBas
IPOAYKTHBHOCTE COPTOB PHCA, KaK U APYIUX 3JIaKOB, ONPenessieTCs YPOBHEM
HCIIONIb30BaHUSI aCCUMUJISATOB pacTeHU# Ha GopMUpOBaHUEe IeHepaTUBHEIX
OpraHoB U HaJMBa 3ePHOBOK. B3auMOCBA3b MeXOy IPOOyKTaMu (GOTOCHUHTE3a
JIUCTHEB U HCIOJIb30BAHMEM UX B mpolecce GOPMUDPOBAHUS ypoxkas 3epHa
Ha3BaHA CHUCTEMOU [OHODHO-aKIENTOPHHIX OTHOIIEHWM, KOTOpas SBISETCS
BemymuM (HakToOpoM IPONYKIMOHHOTO IIpOIlecca Ha YPOBHE IeJIOTO pacTeHUs u
arpoduronenosa [17]. U uMeHHO €€ 0COOEHHOCTH Y OTHENIbHEIX COPTOB pHCA
OIpefensdlOT X Pa3Hyl ypoxalHOCTh. OCHOBHON aKIEHT B H3ydYeHUe
OOHOPHO-aKLIENTOPHHIX OTHOIIEHWH - CUCTeMaTU4YeCKre O0TOOPH PacTeHU# Ha
3epHOBYIO IIPOOYKTUBHOCTh, B Pe3yIbTaTe KOTOPHIX B OIPeesIeHHON CTeleHu
HU3MEHUJICA U UX MOPGOTHUII - IIJIOMIaAb U IPOLONKUTEIFHOCTD XKU3HY JIUCTHEB,
Macca cTebiis, MeTesIKy, N0 3epHa B Ouomacce mobera U opyrue NpuU3Hakiu [2,
13]. Cpenu HUX HEOOXOIUMO BEISIBUTEH TaKWe, KOTOPEE UMEIOT Hanbojiee TECHYIO
CBSI3b C ypOXKaeM 3epHa U 3JleMeHTaMu ero CTPYKTYpPHL, OIS UCIOJIb30BaHUS B
CEeJIeKINY puca Ha IPOAYKTUBHOCTE.

IIpy u3ydyeHUM psAfa FeHOTUIIOB PHCa HaMU IOJIyYeHH ONpeneleHHHE
OaHHbIE, U3TI0KEeHHBEe B MOHOTpaduu [8]. B mocneguue rogel Bo BHUU puca
CO3[aHHl HOBHE COPTAa MHTEHCHUBHOI'O U SKCTEHCHUBHOTO THIOB [9], KOoTOpHIE
pas3nuyaloTCs 0 PANY BaXKHEIX MeTa0OJIMYeCKUX IIPOIECCOB, OIPeNesIonuxX
(hopMUpOBaHYUE 3JIEMEHTOB IPOAYKTUBHOCTU PAaCTEHUM U ypoxKas 3epHa 3TUX
reHOTUIOB. M3yueHre 0CO0EHHOCTEN MTPONYKIIMOHHOTO IIPOLIeCcCa Y TaKUX COPTOB
TIPEACTaBIIseT OOMIBIION HAYYHEIH HHTEPEC.

Ienp ucciepoBauusi. V3sydenue GopMUPOBAHUS ypoXKasi U 9JIEMEHTOB €ro
CTPYKTYDPH COPTOB pHCa Ha pa3HHX (oHAX MHUHePaNbHOTO NUTAHUS U
yCTaHOBJIEHNe Y HHUX IPU3HAKOB, ONpefeNdIUX ypPOXKaWHOCTb, OII
HCIONIb30BaHUS B OLIEHKE CeJIeKI[MOHHEIX 00pas3loB Ha IPONYKTUBHOCTD.

MaTtepuansl u mMeTtoabl. OnweiTe nposopunu B 2012-2014 rr. B
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CIenualbHHX Xele300eTOHHEX MHKPOYeKaX, 3alMONHEHHHX
JIyTOBO-4YE€PHO3EMHOI TTI0YBOM ¥ TIO3BOJISIOMINX TTOAEPKUBATh PEKUM OPOILIEHHUS
puca, XapaKTepHHH [N TPOU3BOACTBEHHEIX ITOCEBOB. B KauecTBe 06BEKTOB
WCCIeN0BaHUS UCIIONb30BalX pPa3Hble IO YPOXKAUHOCTU copTa puca - Panas,
Busurt, Corert, Kypax, Conata, Atnant. ®oHbEl MUHepanbHOro nuranus - N;,P.K,
(cpemuuit); N,,P,K,, (6mu3kmit Kk ontuManbHOMY); NP oK, (BrCcOKuH) I 1.B. Ha 1
Mm%, T'yctoTta BcxomoB - 300 mT./M?. B IOIy4YeHHBIX IIOCEBAX ONPEAEIIAIA HHAEKC
JINCTOBOX ITOBEPXHOCTH, YMCTYI0 NMPOLYKTUBHOCTL HOTOCHHTE3a 3a IEpUOT
TpyOKOBaHuUE - MOJIHAS CIIEIOCTh, OMoMaccy pacTeHui (Kr/mM?) B Ga3y IBETEHUS U
TIOTHOM CIIeJIOCTH U BENIMUMHY €€ MPHUPOCTa B TeUeHUe 3TOro Iepuopa. B dasy
IIOJTHOH CIIeJIOCTH OMpeHessii MacCy 3epHa C pacTeHHus, YUCII0 3epeH Ha 1 M?
II0CceBa U Ha OTHENIbHOU MeTesKe, KO3hGUIUeHT X03aUCTBeHHOM 3 PeKTUBHOCTI
dotocunresa (K,,,), maccy 1000 3epeH, NPOIEHT CTEPUIbHEIX KOJIOCKOB Ha
MeTenKe, K03GGUIMeHT NPOLYKTUBHOIO KYIIeHUs U YPOXKAUHOCTb. IloIydeHHEIe
maHHbIe OB 00paboTaHEl METOTAMU OMOMETPUYECKOM CTaTUCTHKY [11].

Pe3ynbTaThl M 00CyXKaeHHe. [[71s CO3MaHMSI HOBHIX BEHICOKOIIPOOYKTUBHBIX
COPTOB PHCa ¥ COBEPIIEHCTBOBAHUS TEXHOJOTHY WX BO3MENbIBAHUS HEOOXOOUMO
HCCe0BaTh MPOAYKIMOHHBIM MPOIECC ¥ PA3HBIX F'€HOTUIIOB 3TON KYIbTYPHI.
doTocuHTETHYECKAS NEATETbHOCTh IIOCEBOB SIBJISETCS TTTABHOM COCTaBMISIONIEH
aToro mponecca [17] 3To u ABUIOCH OCHOBOM OIS NPOBENEHUS HAIIUX
MHOTOJIETHUX UCCJIEOBAHUY 0 JAHHOU IpobieMe y puca.

B nocnenHue rofnl celleKIIMOHEPaMU HAIllero HHCTUTYTA CO3[aH PSIL COPTOB,
Pa3IUYalouXCs 0 yPOXKAMHOCTH, OT3BIBYMBOCTU Ha @30T, YCTOMYMBOCTH K
HeOnmaronpusATHEM ¢GakTtopaMm cpembl [13,16]. HM3ydueHue ocoOeHHOCTEH
(oToCHHTETUYECKOHN [esATEeNbHOCTH PACTEeHUMN U II0OCEBOB PHUCA IPENCTaBNsIET
O0MBIION HAay4YHBIM MHTEpPeC. OTO U ABUJIOCH 3aflauyell MCCIelOBAaHUY B IIEPUOL
2012-2014 rr.

Vi3BeCcTHO, YTO ONHUM U3 BaXHHIX IOKa3laTene#d (GpOTOCHHTETHUECKOH
OesTeNIbHOCTU II0CEBOB SBISAETCSA BeNIUYMHA UX JIUCTOBOU IOBEPXHOCTH -
TJIaBHOTO allllapaTa B3auMMONEMCTBUS PaCTEHUM CO Cpefod, IPHU MOMOIIHU
KOTOPOTO yJIaBJIMBaeTCS JHEPrus COJMHEeYHOUW pajualuyd U B Ipoliecce
dboTocuHTE3a mpeobOpas3yeTcss B MOTEHIUANbHYI0 SHEPTHI0 OPTaHHUYECKOTO
BellleCcTBa. BricOoKas ypozKalHOCTb puca GOpPMHUPYETCS IPU OMTHUMallbHHIX
pa3Mepax HHAeKCa JIUCTOBOM ImoBepxHOCTH noceBa (MJIII), 4To X0poIIo BUAHO U3
maHHBIX Tabnuusl 1. Ha cpemHem ¢one muHepanbHoro mutanus (N,,P:K;)
pacTeHus us-3a gedunura asora ci1abo KyCTUINUCh U ¥ II0CEBOB chopMUpoBanach
HEI0CTAaTOYHAs JINCTOBAS TOBEPXHOCTH, Pa3MepoM B (a3y IBeTeHus 2,2-2,9 m?/m>,
IIpu atom sneprus O®AP ¢ equHUNE! IOMALY IIOTJIONIANIACE HE IIOJIHOCTBIO, YTO
00ycioBunI0 GopMUpPOBaHNE HEBEICOKOT'O YPOXKas 3ePHA, COCTABIIIOMET0 62-68
% 0T ero BeNMUYUHEI Ha ONTHMAaIbHOM (oHEe a30Ta. Kakoii- 60 CBSI3u BETUYUHEL
WJIII ¢ ypoKaHHOCTHIO COPTOB Ha 9TOM (hOHEe MUTAHUSA He 00HAPYKEHO.

Ha ontumaneHOM QoHe nutanusa (N,,P,,K,,) UJIII noceBoB y u3ydaeMuIx
COpTOB puca B (a3y IBeTEeHHS coCTaBul 4,6-5,9 M?/M?, 4TO, COrJIacHO paHee
IIPOBEeIeHHEIM UCCIIel0BaHUAM [3, 5], ABNSAETCS ONTUMANILHOM €r0 BeIMYUHOMH,
IIpu KOTOPOU (HOPMUDYETCS BEICOKAs X035UCTBeHHAs IPOOYKTUBHOCTH I1I0CEBOB U
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HabmiogaeTcss MOCTAaTOYHAs YCTOMYMBOCTb MX K IONETaHWIO. B HalleM OIbITE
YPOKaNUHOCTb B aBCOTIOTHO CYXOM 3epHEe Yy COPTOB BapbXpoBalia B Ipefesiax OT
0,80 mo 1,05 kr c 1 M2

Ha BricokoM ¢oHe MuHepanmbHOoro nutanud - NyP K, WIIT y copToB mocTur
BeJIUYUHE 6,6-8,6 M?/M?> ¥ HPEBLICHUI ONTUMYM, YTO SIBUJIOCH MPUYUHOU
00pa30BaHus IOBHIIEHHON OHOIOrMYECKOM MacCH IoceBa, 00ycliaBIuBaloIei
¥X HEyCTOMYHUBOCTH K noyieranuio. Pasnuuusa no UJIII moceBoB, Kak BULHO U3
TIOJIyYeHHBIX TaHHBIX, TECHO CBSI3aH C YPOBHEM UX a30THOTO IIUTAHUS U IIO3TOMY
OH SIBIISIETCS OMHUM K3 BaXKHBEIX IPU3HAKOB 00€CIIEUeHHOCTH ITOCEBOB PHCA 3THM
sneMeHToM [3].

I pyruM BazKHBIM ITapaMeTpoM GOTOCUHTETHYECKOW HesTeNIbHOCTU MOCEBOB
HCCIeNyeMBIX COPTOB pHUCa SABISAETCS IOKa3aTesb - YUCTasg NPOOYKTUBHOCTH
dotocunresa (UYIID), onpepensemas fgelieHHEeM IPUPOCTA CYXOU HaA3eMHOU
MaccChl II0CeBa 3a ONpefesIeHHEH [IepUof BpeMeHU Ha ero GOTOCUHTETUYECKUI
MOTEHIIMAN U BHpPaxaeTcs B I'/M? JTUCTOBOW NMOBEPXHOCTH 3a CYTKH [12].
Benuyuna YII® X0poIIo OTpaxkaeT U3MEeHeHHs B TeMIIaX HaKOIIeHus 61MOMaCCh
II0CEBOB B TeUeHUE OIpefielIeHHOT0 MepHofia BeTeTalluu pacTeHuil. XoTs eé
CBsI3b C 3ePHOBOY NMPOAYKTHBHOCTHIO COPTOB 3J1aKOB HE BCErfa SBISETCS
goctoBepHoi [1, 14]. PesynbTaThl Hamux omnpepeneHuit YI1® y moceBoB
HCCTIeNyeMEIX TeHOTUIIOB pUca 3a Iepuoy TPyOKoBaHMe-TI0NHas CIEeJIOCTh 3epHa
TTOKa3aju (PUCYHOK 1), YTO COPTOBLIE PA3IMUMS 10 €€ BeIMYNHE HA OMHOM (OHE
NUTaHUSA He Benuku. [locnenHee yKa3wplBaeT Ha ONUHAKOBYI HHTEHCHUBHOCTH
pabotel GoTocuHTETHYECKOTO ammapata. He o6HapyX)eHa u JOCTOBEPHAs CBSI3b
Mexny YII® u ypoxakiHOCThIO COpTOB. OfHAKO, C IIOBHIIIEHHNEM YPOBHS
MHUHepajlbHOTO NHUTAHUS BeJIHYMHA OSTOT0 IO0Ka3aTensl 3HAUYUTENIbHO
yMeHbIIIaeTcs, 4To o0ycnaBnuBaeTcs poctoM MJIII, npuBogsgIiuM K CHUXKEHUIO
TIpoOyKTUBHOCTH (oTocuHTe3a. Ha cpemHeM ¢one ymobpenuit UI1® moceBoB
HUCCIIelyeMEIX COpTOB cocTaBuna 8,0-9,2 Ha onTtumanbHOM - 5,5-7,4 u Ha
BEICOKOM (QoHe - 3,2-5,3 r/m%. [laHHbIEe Pe3yIbTaThl YKA3EIBAIOT Ha BO3MOXKHOCTh
HCIIOJIb30BAHUSA 3TOr0 NMPU3HAKA AT OLEHKH yPOBHSA 00€CIEeYeHHOCTH
KOHKPETHEIX II0CEBOB pUCa a30TOM.

Kak mokazanu pe3ynbTaThl MHOTHX HcCCJefoBaTesieid [6, 15], rmaBHOMU
TIPUYUHOM MTOBHIIIEHNS TPOOYKTUBHOCTH 3€PHOBEIX KY/IbTYD, B TOM YHCJIE U PUCA,
SIBUJIOCH He yCcuJieHne paboThl GOTOCUHTETUUECKOTO allapaTa, a U3MeHeHUs B
CHCTEMe paclipefiesieHus] aCCUMUIISITOB [0 OpraHaM pacTeHus, MPUBOAAIINE K
yBEeNUYEeHHUI0 MacCH 3epHa u ero gonu (K,,,) B obmieir 6uoMacce moceBa. Tu
Y“3MeHEeHUs IPOU30LIIN B OCHOBHLEIE 3TAllbl IPONYKIMOHHOTO IIponecca: B dasy
KyIIeHUS paCTeHUU yBeJIMUYUIach OOJIS UCIONL30BAHUSA aCCHUMUIISATOB Ha
Pa3BUTHE TJIABHHIX II00ETOB, YTO OTPAHUYUIIO BENIUYUHY OOIIEro KyIleHUs
PACTeHUH U IPUBEIIO K IOBBIIIIEHUIO UX MACCH; B a3kl TPYOKOBAHUS U LIBETEHUS
- TIOBBICHMJIACH [OJIS MCIIOJIb30BaHUS IJIaCTUUYECKUX BeIIeCTB pPacTeHUs Ha
pa3BUTHE TeHEePaTUBHHIX OPraHOB M YHCJIa KOJIOCKOB B MeTeNKe; B ¢a3y
(opmupoBaHUs 3ePHOBOK YCUIIUIIACh MOOMIN3AIIMS 3alaCHbIX BEIIeCTB cTe0nel
¥ BO3POCJIa IPONYKTUBHOCTL HOTOCUHTE3A, 06eCIeYnBaIONINX [T0THOIIEHHEIH UX
Hanus [4, 5, 8].
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A puca 6 ¢

cy T M KAumMamom

O ponu [OaHHHX 3TalloB B IPOAYKLMOHHOM IIpPOIlecCe y pPa3HHIX IO
ypOoXKaMHOCTH COPTOB pHUCa, MOXHO CYOUTH IO DAY NIPHU3HAKOB, TECHO
CBSI3aHHBEIX ¢ GOPMUPOBaHMEM OCHOBHBIX KOMIIOHEHTOB CTPYKTYDHl ypoxad,
KoTOophe M u3yuanu B 2012-2014 rr. B yacTHOCTH, Ha Tpex QoHaxX
MUHEepaIbHOr0 MUTaHUS ONPefeNIsId MacCy 3epHa C PacTeHHs, YUCTIO 3ePeH Ha

MeTenke ¥ Ha 1 M?mocesa, K

X037

YPOKaNHOCTHIO COPTOB. Pe3ynbTaTH IpeCcTaBieHkl B Tabmule 1.

Maccy 1000 3epeH U BEACHSAIU UX CBA3b C

Tabmuma 1 . YpoxkaiHOCTh COPTOB PUCA U €€ CBSA3b C 9IeMEHTaM# ypoxKasi
(2012-2014 rr.)

Hucmo
Ywucno Macca |3epen| Koadpduimuent |Macca
Coprt YpoxaiHOCTS, | 3eper Ha | 3epHa ¢ |Ha 1l M| xo3siicTBennoi | 1000
Kr/M? MeTenKe, | pactenus, | Teic. |adbdekTuBHOCTH |3€pEH,
IIT. r mT. |poTocuuTeza, %| T

NlZPGKG
Pamax 0,655 99,7 2,21 29,9 51,7 21,91
Busur 0,608 92,4 2,06 27,7 50,7 21,67
Conert 0,574 83,8 1,92 25,2 47,6 23,03
Kypax 0,568 83,1 1,90 25,0 48,0 22,85
ConaTta 0,540 69,4 1,83 21,4 45,3 24,55
ATmaHT 0,534 58,6 1,81 22,9 40,4 23,48

N24P12K12
Paman 1,054 100,3 3,57 52,2 49,9 20,57
Busut 0,910 83,1 3,19 46,5 46,5 20,61
Coner 0,841 88,9 2,87 39,0 42,7 21,68
Kypax 1,017 75,6 3,37 45,0 44,5 22,26
Conara 0,849 68,3 2,80 36,8 42,3 23,41
AtnaHT 0,795 69,4 2,69 35,1 39,0 22,72

N36P18K18
Paman 1,110 87,3 3,75 57,6 45,6 19,56
Busur 1,017 68,7 3,44 52,1 42,6 19,93
Conert 0,900 80,1 3,06 43,3 39,4 20,98
Kypax 0,976 67,4 3,19 45,6 39,6 21,35
ConaTta 0,937 59,5 3,16 42,9 38,6 22,14
ATmaHT 0,807 58,6 2,73 36,8 36,5 22,12
HCPys 0,04 3,46 017 | 1,94 0,12

Bap.
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OpHUM W3 BaXHHX IPU3HAKOB, UMEKOIIUM Hauboliee TECHYIO CBS3b C
ypOXKalHOCThI0 COPTOB, ABJISETCS Macca 3epHa ¢ pacTeHus. Eé Koppendanus c
ypoxaeM 3epHa Ha BcexX Tpex (poHax MUHepaNbHOTO MUTAHUS COCTaBUIIA
0,98+0,10 - 0,99+0,07. ITOT IpU3HAK CIIOKHBIM, 3aBUCAIIUYL OT KOJIUUECTBA y
pacTeHus MPOOYKTUBHEIX TOOET0B, OT YUCJIa 3ePEeH B METEJIKE U KPYIHOCTHU
3epHa - MaccH ux 1000 mTyk. YuuTeBas BEICOKYIO CBSI3b MaCCH 3€pHa C
pacTeHus C ypoXKauHOCTHIO COPTOB, €€ ClefyeT CUUTATh BaXXHEIM IIPU3HAKOM
HHTEHCHUBHOCTHA TeHOTHUIIOB DHCa M INHPe HCIONb30BaTh IIPU OLEHKE
CEJIEKIIMOHHEIX 00DPAa3I0B Ha IOBEIMIEHHYI0 HPOLYKTUBHOCTE.

IpyruM BaXXHHIM NIPH3HAKOM IPOAYKTUBHOCTU COPTOB PUCA ABIIETCS YHUCIIO
3epeH Ha epuHuIle miomanu. KoapduureHnT ero xoppendanuu ¢ ypoxaiHOCThIO
TaKXe 04eHb BEICOKUH U cocTaBui 0,91+0,21 - 0,97+0,12. Yucno 3epeH Ha 1 m?
IIoceBa TaKXke SIBJISETCS CIOXHEIM IIPU3HAKOM, ONpeneNiieMbIM KOIU4YeCTBOM Ha
3TOY IJIOUTAAK MPOJYKTUBHEIX II00ET0B U 03€PHEHHOCTHIO UX METEJIOK, HO OH He
yuuthiBaeT Maccy ux 1000 3epeH u m03ToMy K03bGULNEHT ero KOPPeIuu ¢
YPOXaWHOCTHI0O HECKOJIBKO HHUXKEe PACCMOTPEHHOIO IepBoro. TeM He MeHee,
y4UTEIBas HECIOXHOCThH IONYUYEHHUS Pe3ylIbTaTOB II0 ero BelIHWYHHE, OH
3acnyxuBaeT 00JbIIero BHUMAHHUS IIPU OIeHKe CEJIeKIMOHHHIX 00pas3loB Ha
IIPOAYKTHUBHOCTE.

I pyruM BaXXKHEIM [IPU3HAKOM IPOSYKTUBHOCTU COPTOB PUCA SBIISETCS YUCIIO
3epeH Ha epuHuIe mnomanu. KoadduuresT ero Koppeasnuu ¢ ypoKanHOCThIO
TakXke 04YeHb BEICOKUH U cocTaBui 0,91+0,21 - 0,97+0,12. Yucyo 3epeH Ha 1 M?
IIoceBa TaKXke SIBJISETCS CJIIOXKHEIM IIPU3HAKOM, ONpefeiieMbIM KOJIMUYeCTBOM Ha
3TOH IJIOUWIANY IPONYKTUBHEIX II00ET0B U 03€PHEHHOCTHIO UX METEJIOK, HO OH He
yuuThsBaeT Maccy ux 1000 3epeH u mo3ToMy KO3GGUIUEHT €ro KOPPEISUUU C
yPOXaWHOCTHI0O HECKOJIPKO HHUXKEe PAacCMOTPEHHOro IepBoro. TeM He MeHee,
y4UTBEIBAs HECTIOXHOCThH IIOJIyUEeHUS Pe3ylIbTaTOB II0 ero BeJHMUYUHE, OH
3acnyxkuBaeT 00JIbIIEr0 BHUMAHUS IIPU OIleHKe CEJIeKIMOHHHIX 00pas3loB Ha
TIPONYKTUBHOCTb.

TakuMm o0pa3oM, MOIyUYEHHEIEe PE3YJbTAThH MOKA3ajid, YTO IOBHIIEHHUE
YPOXKAWHOCTH y COPTOB PHCa IIPOU30IIIO 3a CYET yBEJIUUEHUSI MacChl 3epHa C
pacTeHus, NIpuBefllee K NOBHIIEHUIO YHUCIa 3€PHOBOK Ha eNWHUIE IIIOMAnu
ImoceBa. OTU U3MEHEHUS B IPOOYKIKXOHHOM IIPOIECCE Y UCCIENYEMEIX TeHOTHIIOB
prca BO3HUKIHM B COOTBETCTBUM C UX FeHeTHUYECKON IporpaMMoll pocTa u
Pa3BUTHUSA, U OCYILIECTBISAIOTCS, 10 BCe OYEBHUOHOCTU OT BO3LEUCTBUI
¢uroropmoroB [17]. UHTerpasbHEM 0OKa3aTeleM JaHHEIX U3MEeHEeHUH SBIsSeTCS
BelIM4uHa K03boulreHTa X0341UCTBeHHOU 3¢ dekTuBHOCTU hoTocuHTe3a (K,,,),
IIOKa3bIBalollas JOJII0 MCII0Ib30BaHUS aCCUMUIISTOB II0CeBa Ha GpopMupoBaHUe
ypoxast 3epHa [7]. Kak BugHO U3 TaOnuIfH 1, 3Ta HONS Y UCCIIEOYEMEIX COPTOB Ha
cpenHeM (GoHe MHHepanbHOro muUTaHus cocrtaBuna 40,4-51,7 %, Ha
ontuMansHoM (ore 39,0-49,9 % u Ha BHICOKOM - 36,5-45,6 %. 3HAUYUTEIbHEIE
COPTOBLIe Pa3/JN4usd 110 BeNlKW4YKWHe IoKa3arend K, , 1 JOCTaTOYHO TecHas ero
CB3b C YPOXKaMHOCTHIO COPTOB I103BONIET 3PGEKTUBHO €ro UCI0NIb30BaTh IPU
OLIeHKe CeJIeKIMOHHEIX 00pa3lioB Ha MPOOYKTUBHOCTh. MIMenuch COMHEHUS B TOM
[8], uTo Ha cperHEM U BEICOKOM (GOHAX IUTAHUS €ro CBA3b C yPOXKAUHOCTHIO
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6ymeT cnaboii, HeqOCTaTOYHOM. MccemoBaHus MoKas3anu, YTo KO3GOHUIUEHT ero
KOPPENsAUNU C YPOoXKalhHOCThIO COPTOB Ha cpefiHEM (OHEe NMUTAaHUS COCTABUI
0,88+0,24, Ha BricokoM 0,95%+0,15 u Ha onTuMmanbHOM ¢doHe 0,85+0,26. U3
3TOTO crenyeT, 4To KoadounmeHt K,,, mpu oumeHke oOpas3IoB puca Ha
TIPOJYKTUBHOCTh MOXKHO MCIIOJIb30BaTh Ha NMOOKIX ()OHAX MUTAHUSA. Y CTAaHOBIIEHO
TakXke, YTO Macca 3epHa C pacTeHUS UMeeT HOCTOBEPHYIO CBfA3b C K, ,
(0,86+0,25-0,98+0,11), uTo MOBHIIIAET 3HAYEHKE IIEPBOTO II0KA3ATENIS B OIEHKE
00pasIioB Ha IPOLYKTHBHOCTD.

BaxXHBIM COCTaBHBHIM 3JIEMEHTOM IIPOOYKTUBHOCTH COPTOB pHCa SIBISETCS
macca 1000 3epen. Ha cpemHeM ¢oHe MUHEPAbHOTO MUTAHUS OHA MMEET
OOCTOBEPHYI0O OTPUIlATENbHYI0O CBS3b C YPOXKAWHOCTHIO TE€HOTHUIIOB, Ha
OTIITUMAaNIbHOM ¥ BHICOKOM (OHax muTaHus mogobHas CBSI3b HE YCTAaHOBIEHA.
Omuako macca 1000 3epen (aGCOMIOTHO cyxasi) OTPUIIATEIBHO CBsi3aHa C MacCCOi
3epHa C pacTeHwus, C YUCIIOM 3epeH Ha 1 M*> u ¢ K,,,, 4TO HEOOXOIUMO YIUTHIBATE
IIpY aHaNK3e CTPYKTYPHl ypoxkKas y UCCIeAyeMbIX COPTOB pPUca.

BuIBOAEI.

1. UccnegyeMble copTa Ha ONTUManbHOM (OHE MUHEPANIbHOTO MUTAHUS Majo
pas3nuyanuch M0 GOTOCHHTETUYECKON NesTeTbHOCTH PacTeHul u o6pa3oBanu
Onu3Kue o BeauyuHe 6MOMaCCH IIOCEBE Ha eMuHUIe Tolmany. Ha cpemHeM
dboHe nmuTaHUA yMeHbIIajlach NJIOMANbL JUCTOBOYW IIOBEPXHOCTH IIOCEBA,
TIOTJIOMIAOIIEH TOIBKO YaCTh mpuxonsiei sueprun ®AP, 1, COOTBETCTBEHHO,
CHUKaJach OMOJIOTUYECKast U XO3SHCTBEHHAS YPOKAUHOCTb COPTOB.

2. 'maBHOY 0CO0EHHOCTHI0 MPOAYKIMOHHOTO MpoLecca y Pas3HHX II0
YypPOXKAWHOCTA COPTOB pHCa ABILeTCA XapaKTep pacupefeyeHus,
00pa3yroImuxcs B mpoiiecce POTOCUHTE3a, aCCUMUIISITOB II0 OpraHaM pacTeHHUS.
Y copToB MHTEHCHBHOTO THUIla PamadH ¥ BuU3UT 3HaUUTeNbHAs UX HacCThb
HCIONb3yeTCs Ha oOpa3oBaHHEe MaCChHl 3epHA PACTEHMS, YTO BHI3HIBAET
yBenu4YeHue Yucila 3epeH Ha 1 M? ¥ IPUBOMUT K MOBHIIIEHHUIO IOJIA 3ePHA B
obmen O6uomacce (K,,,) moceBa M HX YPOXKAWUHOCTHU. Y TEHOTHUIIOB
9KCTEeHCUBHOTO Tuia CoHaTa ¥ ATJIaHT 3HAYMUTEIbHAS YaCTh UX aCCHUMUIISTOB
moTpebisgeTcs Ha o0pa3oBaHHEe MAaCCHBHBIX CcTeOei, YTO MPUBONUT K
MOBHIIEHUI0 UX YCTOMUYUBOCTU K mojeraHuio. OMHAKO IpH 3TOM Y HHUX
YMEeHbIIAaeTCs MOTOK IJIaCTUYEeCKUX BEIIeCTB K Pa3BHABAIOIIUMCI MeTelKaM,
YTO BHI3HIBAET YMEHbIIIEHNE Ha IJI0J0HOCAX KOIOCKOB ¥ 3€PHOBOK ¥ IIPUBOAUT
K CHHUXXEHHIO MACCHl 3epHAa C PACTEHHUs, YKCIa 3epeH Ha 1 M?, YMEeHbIIEHUIO
BeNnuuuHH K, ¥ ypoxKalHOCTH 3TUX COPTOB.
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namu copmax puca: Jludep, Aeacmpan, CHexcuHka, Kymup u KITY-92-08. CHudceHue
8bICOMbI pacmeHull cpedu U3yyeHHblX PoOumMebCKUX copmos moxcem 6bimb 0ocmu2Hymo
mo/Avbko Npu cKpewusaHuu ¢ copmom Kymup, Komopulll fAeasemcsa Hocumesem
Haub0/1bWe20 yucaa 2eHo8 KopomkocmebeavHocmu, a CHedcurka u KITY-92-08 o6aadarom
Haub01bWUM KOAUYECMBOM Pel,eCCUBHbIX 2HO8 HU3KOPOCAOCMU.
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Kroueasvle cn0ea: HacaedosaHue, KoaudeCmeeHHblll NPU3HAK, 8blCOMA PACMeHUs,
duannenvHas cxemd, 2eH, CKpew,usaHue.

MHoOrue KOJHYECTBeHHEIe INPU3HAKU HACIEAYITCHA N0 THIY,

IIpefroiaraeMoMy OTCYTCTBUS OOMHUHAHTHOCTHU. VI3BECTHO MHOT'O IIPUMEPOB,
KOTfa THOPU/EL IIEPBOTO IMOKOJIEHUS UMEIOT HEelloJIHOe NOMUHUPOBAHUE MEXIY
NposiBIeHMeM IIpu3Haka poautenbckux ¢opm [5]. B umccrmemoBaHUAX,
npoBoguMelx Bo BHWUU puca, npu cKpeluBaHUU BEICOKOPOCIIBIX M HU3KOPOCIIHIX
pacTeHus puca, oTMeueH 3¢GGEKT YaCTUYHOTO JOMUHUPOBAHUS BEICOKOPOCIIOTO
poguTens Hapd HU3KOPOCHHM MM KapiaukoMm. OfHAKO CYLIECTBYIOT aHHHIE,
CBUMETENLCTBYIOINE O NPosABIeHuU 3bdekTa rerepo3uca ocob6eHHO B
OTHOIIEHHUU TMPU3HAKOB BHICOTA PAaCTEHUS M OJIMHA MeTeJKHu. [Io 3TuM
mpu3HakKaM MOXKHO HATASIOHO ONMpeNeNuTh HNPOSBIeHHe TeTepo3uca, 0e3
mpoBeneHus 6ojiee TIATEILHOTO aHaMu3a. Tak B paboTe 0 BBeeHHUIO IIPU3HaKa
HU3KOPOCJIOCTU B T€HOTUIIEl OTEUYECTBEHHEIX COPTOB PUCa, B IIEPBOM IIOKOJIEHUHI
ruOpuOHBIE PACTeHUS OB BHICOKOPOCTEIE [2].
BrICOKOpOCTIEIE COPTa Prca CIIOCOOHE (OPMUPOBATE IOBHIIIEHHYIO YPOKAUHOCTE,
OJHAKO 4YacCTO CKJIOHHBE K IOJeraHuio. B mojerimei Macce CO3[aeTCs
MUKPOKJIUMAT C IIOBHIIIEHHOM BIaXXKHOCTHIO M 3€PHOBKM HEPENKO HaYMHAIOT
nmpopacTaTh. TO CHUXKAET TEeXHOJIOTUYeCKHUe M NTOCEBHHIE KadeCTBa 3epHa U
CeMsH, IPUBOOUT K IIOTEPSM ypoxKasi. B cBSI3u € 3TUM cenekIuoHHas pabora
puca HampaBlieHa Ha yYMeHbIIeHHMe BHICOTH pacTeHus [2, 3, 6]. OpgHako
reHeTHYecKas OeTepMUHAIUs 9TOT0 IpHU3HaKa HEeJOCTATOYHO U3y4YeHa, II03TOMY
Pe3yIbTaTH MOBOIBHO pa3HopevuBH [1]. B rubpumax mposBieHNWe MpH3HaKa
BHICOTA pAacTeHHus OOYCIOBIEHO afAUTUBHHIMU, [JOMHUHAHTHHIMH,
snucratudeckuMu sdpdexramu [4] u nomumepuen [S].

Ilens uccaemoBanuu. OmpenenuTh HacleNoOBaHHE MpPU3HAKA «BEICOTA
pacTeHusI» Ha OCHOBE OHMAJJIENIbHBIX CKPEITUBaHUHN.

Marepuan U MeTonbl. [l mpoBegeHus ONbITa OhJla IpOBemeHa
TUOPUAM3ANKS [I0 CXeMe MONHOTO AUAIeIbHOTO CKPENTUBAHUSI MEXKAY ISIThHIO
coptamu puca: Jlugep, Asctpasn, CHexuHnKa, KI1Y-92-08 u Kymup. ITonygeno 20
rubpugHbIX KoMOuHaMi. [ubpuaHEIN MaTepuasn Aeluny Ha aBe Yactu. OmHYy
TIOJIOBUHY BHIpPAIMBAIYU B IIEPBHIH I'0OMI, @ BO BTOPOM - BHICEBAJIX BTOPYIO YaCTh
rubpupnHeXx 3epeH F, m F,. Takum oOpa3oM, B OOUH Toj OHIIO
TIpOaHaIM3UPOBAHHO [IBa MIOKOJIEHUS 110 6UOMETPUYECKUM 3HAYEHUSIM.

I TeHeTHWYeCKOro aHalli3a MCIOJIb30Balu MeTon XelMmaHa [7, 8] mo
koMnbooTepHOU nporpamme AI'POC. HccnepmoBaHus IPOBOJUNU Ha
BereTanuonHou mnomiagke ®I'BHY «BHUU puca».

Pe3ynbTaToM IpOBeNeHUS OUAJIENILHOTO aHalIu3a SIBISeTCS ONpefdesieHue
TEeHETHUKO-CTAaTUCTUYECKUX IIaPaMETPOB U3yYaeMOU ONMyISIIUY THOPUI0B PUCa B
OCHOBHOM IIepPBOT0O, @ MHOTJa XU BTOPOTO IOKOJIeHUH. V3ydanu monydeHHBIE
TUOPUAE ¥ PONUTENbCKHE (GOPMEH. [[OCTOBEPHOCTb pa3JUUYUN MeXAY
BapHaHTaMU U IIOBTOPHOCTSMH yCTaHABIMBaIM C IIOMOIIbIO ONHO(DAKTOPHOTO
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OUCIIEPCUOHHOr0 aHanu3a. [IUCIEePCHOHHBIM aHAJIM3 ONBITA, BKINYAIIIEro
ponutensckue copra U rubpupkl F, u F,, BHIABUIJ, YTO pa3fiudusI MeXOy
NIOBTOPHOCTSIMU OTCYTCTBYIOT, a [0 BCeEM HK3y4YaeMbIM NpPU3HaKaM MeXOy
BapuaHTaMU - HOCTOBEPHH. JTO MO3BOJSEeT IPOBOOUTL JalbHEUIIUU
IHAJUIENIbHEIN aHaIu3.

ITo kaxkpgoMy nmpu3Haky OBUT IPOBefeH rpaduueckuil aHaIU3 3aBUCUMOCTH
Wr oT Vr PORUTEIECKUX COPTOB U rEOpugHEX KoMOuHauui F, u F,.

Pe3ynbTaThl M 00CcyXKaeHHe. PacTeHNUs M3y4YyaeMEX COPTOB U I'MOPUIOB
3HAYUTENIbHO Pa3JuYyaluch 10 BrCoTe. CpegHue 3HAYeHUs BHICOTH PACTEHUU
ponuTenbCcKux GopM u rUOPUOB IIE€PBOTO ITOKOJIEHUS NIPENCTaBIeHk B Tabmume

Tabmuia 1. CpenHue 3HAYEHUS MPU3HAKA «BBICOTA PACTEHUSI» POMUTEIIBCKUX
dopm u F,, (cM) 1 KoopguHaThH rpadrka

Copra JInpep|ABctpan|Cuexunka|KI1Y-92-08|Kymup|Vr Wr [Tapa6omnalb
Jlugep 93,3 196,3 99,9 87,5 84,0 47,87 |72,67 |76,58

Asctpan [93,4 |105,0 |113,8 115,6 106,6 72,21 46,95 |94,05
Cuexunka|100,8 |107,5 |110,7 96,3 86,8 |114,37|112,84]118,37 10,82
KITy-92-08|81,1 80,5 94,1 83,4 74,9 |- - -

Kymup 89,6 84,3 95,7 89,1 82,9 24,73 27,49 [55,04

Coptoobpasen KIIY-92-08 uckmiouyeH M3 aHalu3a, TaK KakK, IO Bce
BEPOSITHOCTH, IIPH3HAK BHICOTA PACTEHUS KOHTPOIUPYETCS SMUCTAaTUYEeCKUMU
apdbexkramu. Ilocne ypmaleHus U3 pacyeTa HaHHOTO COpTa,
aIUTUBHO-IOMUHAHTHAs MOJENb CTajla afeKBaTHOM, IIOCKOJIBKY ImoKa3aTenu Wr
- Vr cTaOuIIBbHEL.

W3 rpaduka BUOHO, YTO NUHUS PETPECCHU PACIIONOMKEHa BHIIE TOYKHU
Hayaja KOOpPAMHAT, YTO FOBOPUT O YAaCTHYHOM [OMMHUPOBAHWM IpHU3HAKA.
KosddunueHnT perpeccuu CyiecTBeHHO OoTiIndaeTcs oT eguHuns (b=0,82) u
JIMHUS Perpeccuy OTKIJIOHSeTCS OT yria 452, 4TO yKas3hBaeT Ha
KOMIIJIEMEeHTapHHU snucTtas3. [lono0XKeHUe NTHHUU DErpeccuu fgaeT HaM
“HGOPMAIHI0 0 CPefHEN TreHeTHYEeCKOW OpraHM3allu¥ JaHHOTO IIpH3HAaKa B
n“3ydyaeMoM Habope copToB. KpuTepuil 3HaUMMOCTH OTKJIOHEHUS OT €QUHUYHOTO
HaKJIOHa He3Ha4YUTeNbHEIN U paBeH 0,51.

ITapa6oya mepecekaeT NUHUIO PETPECCUU B TOUKAX, I'Oe HAaXOOUIIUCH OB
pomuTenu, eciau Okl OHM HECNTM BCe TOMMHAHTHBIE UJTU BCE PEIIECCUBHEIE TEHHI.

B mamem cnyyae Haubojbllass KOHLUEHTpPALUS NOMHHAHTHEIX TE€HOB,
BIUSIOUIAX Ha BEICOTY pPaCTeHHUs, 0OTMedeHa B copTe Kymup, a pelecCUBHEIX -
Cuexunke. CopTa, 10 M3ydaeMOMYy IPH3HAKYy, MOXKHO PACIIOJIOXUTHL II0
yOLHIBaHWIO C YMEHBUIEHNEM KOJIHUYECTBA NOMUHAHTHHX FeHOB B CIIEAYIOIIEM
nopsapke: Kymup, Jlugep, Asctpan u CHeXXUHKA.

PesynbTaTh aHanu3a Mo XeWMaHy CBUAETENHCTBYIOT O CYIIECTBEHHHIX
pa3nuuusaX MeXOy COPTaMH M0 afJUTUBHEIM ¥ HOMUHAHTHHIM 3(deKkTam reHoB
(cymecTBeHHOCTb a ¥ b) (tabn. 2). HecyIlmecTBEHHOCTh b, TOBOPHUT O
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pa3HOHANpaBIEHHEX 3G eKTax JOMIHAHTHEIX T€HOB B UCCIIELYEMOM MaTepHae.
TeHEl, NPOSBNSIONME NOMUHUDOBAHHWE DPACHpeNeNieHH MeX[Oy COpTaMu
PaBHOMEPHO (HECYIIECTBEHHOCTH b,).

Tabnuua 2. Pe3ynbTaThl AUCIIEPCHOHHOTO aHANKM3a OUAIETIbHON TabIHITE 110

NIpU3HaKy «BEICOTa pacTerus» F,, 2013r

®axrTOpH Yucno creneHeu Kpurepui Kpurepui
BapbUPOBAHUS CcBOOOMEL Tlmcnepcut| umepa, GaxT. Qumepa, Teop.
Ob1mee 4669,49 47

a 2850,60 3 66,46 2,92

b 340,54 6 3,97 2,42

b, 44,22 1 3,09 4,17

b, 70,93 3 1,65 2,92

b, 225,39 2 7,88 3,32

c 347,30 3 8,09 2,92

d 670,39 3 15,63 2,92
Ommbxa 428,89 30

Crnenuduynre O1s KOMOMHAIIMY CKPEIIUBAHUS ajljle/ibHble U HeaslJlebHEe
B3aMMOLEUCTBUSA TeHOB Urpal0T BaXHYI POJb B KOHTPOJe INpU3HaKa
(cymecTBeHHOCTH b,). Pa3nuuusg MexXOy copTaMU IO MATEePUHCKUM U
PELUIPOKHEIM 3ddeKTaM TaKxkKe CyIIeCTBEeHHH (C U d CyIIeCTBEHHEI).

Tabnuna 3. Pe3ynbTaThl OlleHKY T'eHEeTUYECKUX KOMIIOHEHTOB i1 IpPU3HaKa
«BHICOTA pacterus» F,, 2013 r

I'eneTnyeckue
Onenka|l'eHeTHYECKHE KOMIIOHEHTHI OreHka

KOMIIOHEHTEI

D 114,64 |H,/D 1,07

F -17,12 |vH,/D 1,03

H, 132,44 |H,/4H, 0,23

H, 112,44 |%*F/V(D*(H,-H,)) -0,18

E 14,29 |M;-M,, -1,66

CpepHsia CTelleHb JOMUHUPOBaHUS B SKCIIepuMeHTanbHOM MaTepuane (H,/D)
H B KaxmgoM jokyce (VH,/D) monHasi, Tak Kak oHa Gonblie eguHuIH (Tab. 3).
BenuyuHa JOMUHUPOBAHUS B PA3HBIX JIOKYyCaX CUIbHO BapbUPYIOT - KOMIIOHEHTA
1,*F[V(D*(H,-H,)) He paBHa Hymo. [IpencraBnser 0co6bi HHTEpeC Hanudue
TECHOH CBSI3UM MEX[Y CPeTHUMU 3HAUYEHUSIMU MMPHU3HaKa PONUTENbCKUX 06pa3IioB
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¥ BENWYMHHE JoMHUHAHTHOCTH r= 0,85 (mpu df=2). BricoKasi BHIPaxkeHHOCTh
IIpu3HaKa 06ycioBneHa GONbIIKM YUCIOM JOMUHAHTHEIX TeHOB. [JOMUHAHTHEE U
pellecCHBHBIE allIelId pacOpefeleHH MeXAY HCXOOHHIMHU JIOKycaMHu
HepaBHoMepHO (H,/4H,#0,25), 4To MOXKeT 0Ka3kBaTh BIUSHNUE Ha IPOSBIEHUE
npu3lHaka a rubpupax F,. B copTax MOMUHAHTHEHIX ajjiejiell MeHbIIE, YeM
peneccuBHHX (F < 0). B meTrepMuHanuy Ipu3HakKa nIpeobiafaioT NOMUHAHTHHE
a¢ddexTr], Tak Kak D< H,. HanpaBnernue foMUHEPOBaHUS COCTaBseT (-1,66).

AHanus3 pONUTENbCKUX COPTOB U rubpumoB F, monTBepKmaeT OCHOBHEIE
pe3ynbTathl rubpunoB F,. OgHAK0 BO BTOPOM IOKOJIEHUU W3 NHUAJIIEIBHOTO
aHanu3a copt KITY-92-08 He OBIN UCKITIOYEH, TOCKONIBKY OH SIBJITETCS HOCHUTEIIEM
pelleCCUBHBIX TeHOB KopoTkocTebenbHOCTH (puc. 2). JIuHUSA perpeccuu
pacrnonoXxeHa HUXe Hadalla KOOPOUHAT, YTO CBULETENLCTBYET O
CBEPXIOMUHUDPOBAHUYU IIPH3HAKA BO BTOPOM IIOKOJIEHUU U BO3MOXKHOCTHU
TIOSIBIGHUM TPAHCTPECCUBHEIX (OpPM II0 JaHHOMY NpPU3HAKY.

TakuM 00pa3oM, CHUXKEHHE BBHICOTH PACTEHHUH CPERH HIYUYEHHEIX
POOUTENbCKUX 00pa3[0B MOXKET OBITH LJOCTUTHYTO TOIBKO IIPU CKPEIINBAHUY C
coptoM KyMmup, KOTODHI SBISETCS HOCUTEIEM HAWOOJBIIEr0 YUCJIA TE€HOB
KOPOTKOCTEOETTBHOCTH.

BoiBOAEI.

1. Copt Kymup sgBnsgercs HocuUTejleM HauOONbIIEro dYucjia TEeHOB
KOPOTKOCTEOEIPHOCTH B CBOEM T€HOTHIIE U3 IISITH M3YUEHHBIX COPTOB.

2. Ilo marHble F, HauOoblIasi KOHIIEHTPAIUS PELECCUBHEIX TE€HOB, BIUSIOIINX
Ha BBICOTY pacTeHHs, oTMedeHa B copTe CHexuHKa. OfHAKO BO BTOPOM
MIOKOJIEHUY U3 OUaJIebHOT0 aHalKu3a CleflyeT, 4To coptoobpasel KI1Y-92-08
SIBJISIETCSI HOCUTEJIEM PEIECCUBHALIX T€HOB KOPOTKOCTEOETHHOCTH.

3. B nmepBOM MOKOJEHUM BHICOTA PaCTeHUS HaCIEeAyeTCS YaCTHUUHO,
HabTI0aeTCsT HeTOIHOe JOMUHUPOBAHUE TPU3HaKa, a BO BTOPOM IOKOTIEHUM -
€r0 CBEPXIOMHUHHPOBaHME. BO3MOXKHO MOSABIEHNE TPAHCTPECCUBHEIX (POPM 110
OAaHHOMY IIPU3HAKY.
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Puc. 1. I'paduk XelimaHa mpu3HaKa «BHICOTa pacTeHus» puca B F1, (cm), T.
Kpacuopmap, ®'BHY «BHUU puca», 2013 T.

250,00 4

200,00 4

+

KITY-92-08

Junmep

CHeKIHKA + .
2019

076"

-

Kymny =
Jonap N

-50,00 1

ApcTpan
-100,00 -

Vr

Puc. 2. I'paduk XelimaHa IIpu3HaKa «BEICOTa pacTeHus» puca B F2, (cMm), T.
Kpacuogap, ®TBHY «BHUU puca», 2013 1.

140



MeowcdyHapodHas HayuHas kKoHpeperyuA. International Scientific conference.
ﬂocmumenuﬂ u nepcnekKkmuesl pazsumusi cejieKuuu u 8o3de. A puca 8 Ci cy T M KAumMamom

Achievements and prospects of rice breeding and cultivation in temperate countries
(26 -27).11.2015.- 275 c. ISBN: 978-5-906217-85-1

Jluteparypa

1. T'ymun, I.T". Puc / I'.T". I'yuun. - Kpacuopap, 2011. - 830 c.

2. I3100a, B.A. l'eHetuka puca / B.A. [13100a. - KpacHomap, 2004. - 284 c.

3. I3106a, B.A. HacrmemoBaHue U ©3MEHYUBOCTb BHICOTH PacTeHui puca / B.A. [131006a //
Bectauk KHI] AMAH. - Kpacuopap. - 2001. - Bemm. 8. - C. 30 - 33.

4. MocuHa, C.b. 'eHeTn4yeckuil KOHTPOJb IPH3HAKa BHICOTHl paCTeHUM y puca B
cucTeMe guasnenbHbIX ckpemuBanui / C.B. Mocuna // Tpyne Ky6an. CXU. - 1982. -
Brm. 210.-C. 3-9.

5. Pribauerko, B.I'. HacnemoBanue HEKOTOPBIX KOIUYECTBEHHEIX NIPU3HAKOB pHUca Y
ruOPHUIOB MEPBOTO ¥ BTOPOTO moKoneHwui / B.I'. Prbauenko // Bonn. HTU BHUU
puca. - 1972. - Bemn. 7. - C. 7 - 10.

6. Ckxopkura, C.C. Hacnenosanue BricoTH puca /C.C. Ckopkuna, U.H. Uyxups //
HayuHoe ofecrnedyeHre arpoIpoOMEIIIIEHHOT0 KOoMIINIeKca: MaTepuansl VII Bcepoc.
Hayd4.-TIPaKT. KOH(G. MOJION. yueHHX. - KpacHomap: Ky6T'AY, 2014.

7. Hayman, B. I. The analysis of variance of diallel cross / B.I. Hayman. - Biometries,
1954 a, 10, 235 p.

8. Hayman, B.I. The theory and analysis of diallel crosses / B.I. Hayman. - Genetics,
1954 b, 39, p. 789 - 809.

BJIMAHUE CTUMYJISTOPOB HA YPOXKAMHOCTDH COPTOB PUCA B
POCTOBCKOM OBJIACTHA

Tecns M.B., Koctreines I1.U., Kanuesckas FO.I1.
BHHWUN3K um. U.I'. KannHeHKO
E-mail: p-kostylev@mail.ru

YpoocaiiHocme puca MO}CHO NoBbICUMb, NPUMEHAS PA3AUYHble cCmMuMyaAupyuLue
sewecmaa u npenapamsl. B ycaosusax ITposemapckoz2o paiioHa Pocmosckoil 06.1acmu Ha
mpex copmax puca KomaHOop, Ky6osp, MaeHam 0bl10 U3yYeHO 8AUSHUE CeMU
cmumy/1Amopo8 pocma, omauvarwuxcsa opye om 0pyea XuMuyeckum cocmasom u
pPA3AuYHbIM MexaHu3dMom Oelicmeusi Ha pacmeHus: ITpenapamul cnocobcmeoganu
nosbviweHuw 3epHo8oll NpodyKkmugHOCMU puca 8 3a8uCUMOCmMu om copma u eapuaHma
obpabomku Ha 0,32-1,48 m/ea. [Oaa noebvlweHus ypodcaliHocmu 3epHa puca
pexomeHOyemcs copm Komandop obpabameieams Bacgoauapom u Imuxoaom, Kybosp -
Pocmkom u Omuxosom, MazHam - Bacgpoauapom, Pocmxom u ®epmuepeliHom.

Kawueevle ca0e8a: puc, ypoxcallHocmbs, CMuMyAsmopsl pocma, 3epHosds
npo0ykmueHOCMb.

Puc - 370 BaXHasg 3epHOBas KyJIbTypa B MuUpe. B Hamell cTpaHe OH
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BHIpAIMBAETCS Ha MiIomagy okoo 200 TEIC. Ta, THe IPou3BOAUTCS Oomee 1 MITH.
T pHca-ChIplla. ITOr0 HENOCTATOUHO [Jis YOOBIETBOpPeHUS MoTpeOHOCTEH
xutenen Poccuu. [ToaTOMy HEOOXOIUMO TOBHIIATL CPEAHIOID YPOXKaNHOCTL HE
TOJIBKO 3@ CUET BHEJIPEHHUS HOBHIX COPTOB, HO U arpOTEeXHOJIOTUH, BKITIOYAIOIINX
TIpUMeHEeHNe Pa3NUYHEIX CTUMYJIUPYIOIINX BEIeCTB U IpenapaTosB.

BONBIIMHCTBO XMMHUYECKUX BEIIECTB, KOTOPHIE BIUSAIOT HA POCT U Pa3BUTHUE
pacTeHui, HelCTBYIOT 110 IPUHIUIY COBUra TOPMOHAJILHOTO CTATyCa B CTOPOHY
TOPMOHOB pocTa. IIpu 3ToM GUTOTOPMOHAIbHAS CUCTEMA YIaCTBYET B PETYIISAIUN
oOMeHa BeIlecTB Ha BCEX 9TallaX XKU3HeOesITeTbHOCTH PACTeHHUH - OT PA3BUTHS
3apoprila o MOJTHOTO 3aBeplieHus XKusHeHHoro nukna (Kepenu B.H., 1974;
[lesenyxa B.C., 1990).

Oenp uccaegoBaHUA - W3yUyeHUE BIUSHUSI CTUMYNIATOPOB pocTa Ha
Pa3BUTHE U TPOOYKTHBHOCTh Pa3/IMYHEIX COPTOB PUCA POCTOBCKOW CEJIEKIINH.

Martepuan u metonbl. OOpabaThHBany CeMeHa ¥ PAaCTeHUs COPTOB pHuca:
Komaunmop, Ky6osp, MarmaTt. HMcmonp30Bajau CTUMYIATOPH POCTA,
OTINYAKIIKeCcss OPYr OT Apyra XHMHYECKHM COCTAaBOM M DPA3IHUYHHEIM
MeXaHHU3MOM JeMCTBUS Ha PacTeHHUs, paHee He IPUMEHSBIINECS B PUCOBOJICTBE.
3to Bachomuap Kanm (300 mn/T, 2 n/ra), Beusuxon (5 mi/t, 50 mi/ra), dtuxon (5
mna/t, 50 mm/ra), Munepann 22 (8 mn/t, 16 mn/ra), P-456 (5 mn/t, 50 mmu/ra),
Pocrox (500 mn/t, 200 mn/ra), ®epturpeis (1 n/t, 1 n/ra).

BapuvaHTH onBITa:

1. KonTpons (6e3 06paboTKu);

2. O6paboTKa CeMSH PEKOMEHIOBaHHBIMHU TO3UPOBKAMH;
3. O6paboTKa TUCTHLEB PEKOMEHIOBAHHEIMYU TO3UPOBKAMHU;
4, O6paboTka ceMsH 1 00pabOTKa JIUCTHEB.

OnmiT 66 3amoxeH B 2015 romy Ha 6aze OI'YII «IIpometapckoe»,
TIpefIecTBEeHHUK - MEJIMOPATUBHOE T10JIe, TIOBTOPHOCTH - YeThIpexKpaTHasd. Puc
BHIpAIIMBA/IN COTJIaCHO PeKOMeHpaluil 0 BeIpaIlUBAaHUIO puca B PoCTOBCKOI
obmactu (2004). TToces mpousBomunu 25 anpens, cessnkoir CCOK-7 Ha rinybuny 5
cM. Ilmomapp gensHok 10 M2, BCXOmbl MOJTydajy MO €CTECTBEHHBIM 3amacaM
BIIary. 3ajiUB BOOOU IIPOU3BENIU IIPU IOSIBIIEHUY V PacTeHuu puca 1-2 nuctees. B
dbasze 2-3 nucTheB puca NPOBeNU MOACYET BCXOHOB, IO BapuaHTaM H
MOBTOpHOCTSAM. ONpPHICKMBAHUE CTUMYJISITOPAaMHM pPOCTa B BapuaHTaX C
00paboTKOM TUCTHEB IPOBENHU B (a3e KYIIeHUS pUca, HEIOCPELCTBEHHO IIepen
o6paboTkoi moceBoB repbunumom Ilutament B mo3upoBke 1,4 m/ra. Ha
MPOTSAXEHUU BEreTallMOHHOTO Iepuofia NIPOBOOUNIU (QeHOJOTUYEeCKUe
HabmIomeHus 3a pacTeHusIMu puca. B da3e momHOM cmenocTu puca oToOpanu
CHOTIHI C JIeNSTHOK Y4 MeTpa [Jig MPOBeeHus CTPYKTYPHOTO aHanu3a. YOOpKy
npoBogunu 21-22 ceHrsaOps B (ha3e MOMHON CIENOCTH PHCa, KOPEHCKUM
koMmbarinom KC-575 ¢ yueToM BiaxkHOCTH 3epHa. O6pabOTKYy MOTyYeHHOTO
YHUCIIOBOTO MaTepuasa MPOBOAUINA METONOM OHUCIEPCHMOHHOTO aHalu3a I0
HocmexoBy B.A. (1985).

Pe3ynbTaThl. BeH3UX01 U 3TUXOJI - Ipenaparkl, 061agaolnue ayKCUHOBOM
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U aHTUTHO6epeIMHOBOM AKTHBHOCTHIO. JTO - COBMECTHas pa3paboTka
WHcTuTyTa Qrsnonornyecku akTuBHEIX BelecTB PAH u OO0 «MHHOBaIMOHHBIH
ueHTp TAXMAT». OTu BellleCTBa U UX aHAJIOTHU - IIEPBEIE B UCTOPUU arpOXUMUU
UCTUHHBIE CTPECCIPOTEKTOPH [OJii pacTeHH#. YCTaHOBIEHO, YTO OHU B
CTPECCOBHIX YCJIOBUSX aKTUBUPYIOT B PACTEHUAX [IBE CUCTEMH 3aIUTH IIPOTUB
BHYTPUKJIETOYHOI'0 OKUCJIUTEIFHOI0 CTPecca, KOTOPHIH BEI3LIBAIOT PafUKalbHEIE
dopMbL KHCIIOPOfa, BO3HUKAIOMINE IPX KJIETOYHOM [OhIXaHUU: 1) CyIIecTBEHHO
MOBHINAKT YPOBEHb OHOCHHTe3a (IaBOHOWAOB, CBI3HBAKIIAX H
HeNUTpaNu3yoIIUX KUCJIOPOOHBIE pafuKanbl; 2) aKTHUBUPYIOT CUCTEMY
CYIepOKCUAAUCMYTa3kl, pa3pyliaioileii U o0e3BpexkuBaloLlel pafuKalbHbIE
dbopmbl kucnopoma. Kak cmemcTBue, 3HAUUTENBHO TOHUXKAETCS YPOBEHB
TEePEeKUCHOTO OKMCJIEeHUsS JIUIMHUOOB KUCIOPOAHBIMU pafuKanaMu, KOTOpoe
IOBpeXfJaeT KJIETOYHbEIE MUKDPOCTPYKTYPHL. IJTO ABAAETCS (PU3UOIOTHYECKOU
OCHOBOUM CTPECCIPOTEKTOPHOM M MMMYHOMOZOYNATOPHOU akTuBHOCTH COHII
npoTuB BHewHUX cTpeccoB (Fadypos P.I'., 2003).

B Hammx uccaegoBaHUAX Ipu 00paboTKe ceMsH BEeH3UX0IOM ypOXKauHOCTb
3epHa y copta Komanmop yBenuuunack Ha 0,86 1/ra, y Kybosipa - Ha 0,58 T/ra, y
MarHata - Ha 0,33 1/ra (puc. 1). O6pab6oTKa nucTbeB Obia MeHee 3GGEKTUBHA, a
OBOiHAas 06paboTKa CEMSH ¥ IUCThEeB OKa3alach nyyie fjis MarHara: 8,24 T/ra,
4yto Ha 0,88 T/ra BhIllIe KOHTPO.

IIpemapaT ITUx0m A MarHaTa OblT HeahhEKTUBEH, a V IBYX IPYTHUX COPTOB
IIOBHIIIAJT YPOKAMHOCTE IIPU 00paboTKe ceMsiH U NucTheB, ¥ Kybosipa ¢ 9,34 mo
9,86 T/ra (+0,52 T/ra), y Komanpgopa c 6,78 mo 8,10 1/ra (+0,32 1/ra).

BemecTBo P-456 y BCexX COPTOB He CIOCOOCTBOBAjIO YBEIHYEHHUIO
YPOXKaUHOCTH.

B cocraB Bacdonuap Kenn BXogaT 3KCTpaKTh GUTOIOPMOHOB ayKcuHOB (11
wmr/n) u uuTokuHUHOB (0,03 Mr/n) B cooTHomeHuu 350/1 U3 MOPCKOX BOJOPOCH
Ecklonia maxima. Bxopgsmue B Hero GUTOTOPMOHB CTUMYMHUPYIOT Nydliee
pa3BUTHE KOPHEBOW CUCTEMEI, MOBHINAIT YCTOMYMBOCTh K 3aCyXxe M XKape,
cnocoOCTBYIOT 60j1ee 3hHEKTUBHOMY HCIIOIH30BAaHUI0 MUHEPAJIBHEIX YEOOPEHUH,
POBHBIM II0CEBaM, BEICOKOMY ypoxkai (http://www.compo-expert.com). Kpome
TOTO, OH comepkUT a3oT (0,2%), docdop (1%), xanwuii (0,1%), 6op (0,25%), mems
(0,17%), xemne3o (0,81%), muuk (0,56%), momubdmes (0,11%) u mapraser (0,01%).

B Hammx ombITax Bo3meiicTBue BacdonuapoM 3HAUUTENHHO YBETHUYHUBAIO
3epHOBYIO IPOOYKTUBHOCTh PACTEHUN pHCa IIPU COBMECTHON 06paboTKe CeMSH U
TUCTheB. B cpeqHeM 10 4-M IMTOBTOPHOCTSAM YpPOXKaWHOCTh MOBHICKJIACh y COpTa
Komanpop ot 7,42 Ha KoHTpoIe 1o 8,40 T/ra B BapuaHTe «CEMEHAa + JIUCThA», ¥
Ky6osipa - ot 8,19 mo 9,18 t/ra u y Marnara - ot 8,21 go 8,62 t/ra. [IpubaBka kK
KOHTPOJILHOMY BapHaHTy 0T 06paboTku mpemapatoMm coctaBuia 0,41-0,99 T/ra
(pumc. 3).

[IpenapaTt Mugepan 22 B Ka4yeCTBe OEUCTBYIOIIET0 BeLeCTBA COLEPKUT
KOMIIJIEKC MaKpo- M MukKposneMeHTOB (80 r/m). MexaHuU3M OeHCTBUS
Munepan-22 OCHOBaH Ha HOpMajJW3allMd POCTOBHEIX MPOIIECCOB paCTEHUIH,
nmogmepxkaHuu CcTabunbHOTro 6GajmaHCa MHKPO- M MaKpPO3JIEeMEHTOB.
PexomeHngyeTcss pas3paboTumkaMu [ YCTPaHEHUS TPHU3HAKOB
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(HDUTOTOKCHYHOCTH NPHU MCIIONb30BAaHUU TePOUIMUIO0B, a TaKXKe IS CTUMYIALUN
pocCTa, TOBHILIEHUS YPOXKAMHOCTH U YCTOMYUBOCTU K cTpeccaM u 00Je3HAM
(http://summit-agro.ru).

[IpenapaTt Munepan 22 oka3asl NOJI0KUTEIbHOE BIUSHNE Ha YPOXAUHOCTD
npu o6paboTKe JNUCTHEB, KaK OTHEILHO, TAK U COBMECTHO C CeMeHaMu. B
BapuaHTe «CeMeHa + JIUCThSI» 110 CPAaBHEHWIO C KOHTPOJIEM Yy copTa KoMaHop
yPOKaHHOCTh MOBRICHIACH OT 6,27 mo 7,75 T/ra, y Kybospa - ot 8,88 mo 9,31 1/ra,
a 'y Marsnara - ot 7,80 mo 8,30 1/ra, T.e. Ha 0,43-1,48 1/ra (puc. 4).

PocTOK - HaTypanbHBEIM I'YMUHOBHIM IIpenapaT U3 Topda, CTUMYIUPYET POCT U
pa3BUTHE PACTEHUMU, afalTUPYeT pacTeHUS K IPUPOAHBIM U TEXHOTEHHBIM
Bo3pericTBusM. OH pa3paboTaH Ha Kadempe obuleit xuMuu 1 Beinyckaetcs HITL
«39BpuKa» TromeHcKo¥ ['CXA. Buonoruueckoe geucTsue: 1) CTUMyIUpPYET POCT U
pa3BUTHE paACTeHUY; 2) afanTUPyeT PaCTEHUS K NIPUPOOHHIM U T€XHOT€HHEIM
BO3LEUCTBUAM; 3) YCKOpsAeT IpPOXoXpaeHUe deHoJNorudyeckux ¢as (B T.4.
cospeBaHHe) 4) aKTMBHO BIHSIET Ha OKOBEIE 00MEeH pacTeHui (Ha ComepKaHue
KJIeMKOBUHEI B 3epHE); D) OrpaHAYMBaET IIOCTYIJIeHNEe TOKCUKAHTOB B pacTeHUe
(T'pexora U.B., 2007).

O6paboTka npemapaToM PocTok He majna npubaBKu y copTra MarHaT Bo BCcex
BapuaHTax. Y Ky0Oospa 6biyia cyiiecTBeHHas npubaBka nmpu o6paboTKe TUCThEB
(+0,99 t/ra), a y KomaHnmopa - npu onpeiCKUBaHUHU NUCTheB (+0,45 T/ra) u
coBMmecTHOU 06paboTke (+0,91 T/ra).

Crumynsarop pocta Pepturpeits CtapT, npuMeHseMbl# g 06paboTku
CeMsH aKTHBHO BO3[IeHCTBYeT Ha YCKOPEHHE PABHOMEPHON BCXOXKECTHU H
pa3BUTHUS KOPHEBOW cucTeMbl. OH obecmedyuBaeT MpopacTalollde CeMeHa
a30THHIM NHUTAHUEM, YBEIMYMBAET BCXOXKECTb CEMSH, yIy4llaeT pa3BUTHE
KOPHEBOM CHUCTEMBI, YBeIUUYUBAET COMPOTHUBIISEMOCTh U KHU3HECIOCOOHOCTH
pacTeHuyl MpU BO3TEHCTBUU CTPECcC-HaKTOPOB, YCUIUBAET KU3HECIOCOOHOCTh
OakTepuil IpU UHOKYIAIUYN CEMSH, YBeIUUUBAET IPOAYKTUBHOCTh PACTEHUN U
NIOBHIIIAET YPOXKAUHOCTD, yIy4llaeT KadecTBo nponyknuu. OH comepxut 30%
OpPTaHMYECKOTO BeIlecTBa, BKJIOYaeT 3KCTPakT Bomopocned (4,0%) u
amuHOKKCIOTHE (9%) (CaBenko O.B., 2013).

O®eprurpeiis CTapT MOBHIIIAN YPOXKAKHOCTh copTa Ky6osp BO BceX BapHaHTax
00paboTKM, HO B pa3HOH cTemeHH. [Ipu 00paboTKe CEMSH IO CPABHEHHIO C
KOHTPOJIEM YPOXKaWHOCTh MOBEICUIACH OT 8,46 mo 8,83 T/ra, nuctheB - 1o 9,19
T/Ta, COBMECTHO CeMsH u nuctheB - mo 9,37 t/ra. ¥ Komanpmopa 6osee
3¢ dekTUBHON OKa3anack 06paboTKa CeMSH U NUCTLEB, @ Y MarHara - IUCTLEB
(puc. 6).

BbIBOOBI M IIPENJI0OKEHHUS.

1. U3y4yeHHHEE MpemapaThl CIOCOGCTBOBAJIM TOBHIIEHUI0 3E€PHOBOM
IPOOYKTUBHOCTY PUCA B 3aBUCUMOCTH OT COPTA ¥ BapuaHTa 00pabOTKU Ha
0,32-1,48 1/ra.

2. C menpl0 NMOBHIIEHWS YpPOXKAWHOCTH 3€PHA pUCA B NPOU3BOLCTBE
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pekomeHnayeTcs ans copta Komanmop o6paboTka nmpemnapatamu bacdomnuap u
dTuxon (ceMeHa ¥ MUCTHS), At Kybosipa - PocTok (TUCTbs) U ITUXON (CeMeHa
U NUCTHS), AN Marnata - Bacdomnuap (cemeHa u nucthsi), PocTok (ceMeHa u
nmucThsi) U PepTUrpedH (MUCThS). DKoHOMUUYECcKas 3ddekTuBHOCTL - 10-15
THIC. py0./ra.
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Puc. 2. Peakius puca Ha ITUXO0J 110 YPOXKAUHOCTH 3epHa
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CPABHUTEIbHAA XAPAKTEPUCTUKA KAYECTBA 3EPHA COPTOB
PHCA 3APYBEKHOM ¥ POCCUMCKOM CEJIEKIIUM, BLIPAIIIEHHBIX
B YCIIOBHAX KPACHOIJAPCKOTI'O KPAA

Tymanesa H.I'., Kymetiko T.5., OnpxoBas K.K.

denepanpHOE roCyapCTBEHHOE GI0KETHOEe HAYYHOE YUPEKIeHUE
«BcepoccuiiCkuil Hay4HO-UCCIIER0BATENbCKUHE HHCTUTYT PUCA»,
Bbenozepntiit, 3, Kpacuomap, 350921, Poccust

E-mail: arrri_ kub@mail.ru

Buviau udyveHsvl npusHaku kayecmea 3epHa COpmos puca UmdaabAHCKOU cenekyuu u
censexuuu ®I'BHY «BHHH puca», 8bipaweHHblx 8 ycaosusax KpacHodapckozo Kpas.
CoenaH 8b1800 0 CHUJCEHUU kayecmea 3epHa pAdd umanbAHCKUX COPMO8 8 HOBbIX
az2poKAUMAMuU4ecKux yCA08UAX.

Knawueevle ca0ea: puc, npu3dHdKu kayecmeda 3epHd, CmMeKk/a108UOHOCMDb,
mpewuHo8amocms, 8bix00 Kpynbl, OMHOWeEHUe O0UHbl 3epHOB8KU K WUPUHE.

HecMOoTpsl Ha MHTEHCUBHOE BHEIPEHNE 3aPYOEKHBIX COPTOB CETTBXO3KYIIBTYD,

B P® moceBHEIE MITOIIAAK IO CTPATETUUECKH 3HAUYMMBIM 3epHOBEIM Oojiee, yeM
Ha 90 % 3aHATHl COPTAaMU POCCUUCKOM CeJIEKIIUM, YTO CBUMETENILCTBYET O
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KOHKYPEHTOCIIOCOOHOCTH HOCTUXKEHWH OTEYEeCTBEHHBIX CEJIeKIMOHEPOB. B
mocliefHue Tofbl HabGI0gaeTcsl TeHAEHUUSI UHTPOAYKIUY UTANbIHCKUAX U OP.
COPTOB pHCa B PHUCOBOJACTBO CTPAHH. BONMBIIMHCTBO COPTOB pHCa CENEeKIUU
BHMUU puca co3gano u BuipamuBaeTcs B Poccuu B KpacHomapckoM kpae Ha 45 °
c. 1., 37.5-39.0 ° B. ., UTANbSHCKUE COpPTa CeNeKIMoHHOM cTaHiuu SA.PI.SE B
nposuHIuy Vercelli Ha aHamoruyHoy mupote - 45° ¢, m., 8.4 °B. o. B 2012 rogy
CoOpTa MTalbSIHCKOU ceneknuu ObINM mepemaHel B0 BHUU puca ¢ 1enpio
U3y4eHHUs UX arpo6HONOruYecKoTo IMOTEeHIMala B YCIOBUAX KpacHOmapcKoro
kpas. B 2013, 2014 rr. copra BeiceBanu Ha ONBITHO-IPON3BOACTBEHHOM y4acCTKe
(OITY BHUU puca).

CopTa puca XapaKTepu3yOTCS ONpefelieHHHMH MpH3HaKaMU KadecTBa
3epHA, II0Ka3aTeNyu KOTOPHIX 3aBUCAT OT T'eHOTHUIA, YCIOBUU IPOU3PACTAHUS
puca, cuoco6oB yO0opku, xpaHeHus u nepepaborku [1, 2, 3]. Copra puca
POCCHUUCKON U GONBIIMHCTBA UTAJBSIHCKON CEJIEKIUHM OTHOCSTCS K IOABULY
japonica. [TpoBemeHO CpaBHUTEIHLHOE HUCCIIENOBAaHNE KayeCTBa 3epHa Hauboee
pacnpocTpaHeHHbIX KOPOTKO3EPHBIX POCCUMCKUX W UTAJIbIHCKUAX COPTOB pHca
(cenekmuonHas ctannus SA.PI.SE,Vercelli, HWTanus) no BaXHEHIIUM
TEXHOJIOTUYEeCKUM IpH3HaKaM{U KadyeCTBa 3epHA puca, B TOM YHUCIE:
TIJIEHYaTOCTH, (OpMe 3ePHOBKY (O/IMHA, IMPUHA, TONIINHA, OTHOIIEHWE AJTHHBL K
mUpuHe), KpynHOCTU 3epHa (Macca 1000 3epeH), KOHCUCTEHLIUU 3HAOCIEpMa
(CTEKIOBUOHOCTE), TPEIIMHOBATOCTH, KOMILJIEKCHEIM IIOKa3aTelsiM - 06IIeMy
BHIXOAY IINM(OBAaHHOIO PUCA U COOEPKaHUIO B HEM LIeJIOT0 Spa.

MaTepHuaasl H MeTOAbLI HCCIeJOBaHHMH. B kKayecTBe MaTepwuala
HCCIefoBaHMUM CIIyKuiu copTa poccutickoy (BHUU puca, ypoxaii 2013, 2014 rT.
BrIpameH Ha OIIY BHUU puca) u utanbsHCKoM cenekuuu (ypoxain 2012 r.
BelpalleH B Mranuu; ypoxaiu 2013, 2014 rr. Bepamen Ha OITY BHUU puca,
kapTa 1, 4ek 1). Ypoxau 2013, 2014 rr. cCOpTOB POCCUNCKOMN M UTaANbIHCKOU
CeJIeKIIUY TI0JIyYeHbl B UCIEITAHUY COPTOB JTabopaTopuel COPTOBOM arpOTEXHUKY
¥ IacnopTu3anuu copToB puca: Paman, Buktopus, [uamant, Busurt, CoHer,
Orione, Cerere, Centauro, Carnise, Carnise Precose. Maccy 1000 3epen
onpegenanu 1no 'OCTy 10842-89 u BrIpaxanu B nepecudeTe Ha 14 %-Hyi0
BIaXHOCTh, mnéH4YaTocTh - [OCT 10843-76 (Ha menymuabHOM yCTaHOBKeE
Satake), creknoBugHOCTh - 10 [OCTy 10987-76, TpemunoBatocTs - mo 'OCTy
10987-76 c momMomisio guadanockomna J1C3-3. Brixom KpymH - Ha YCTaHOBKE
JIVP-1M.

Pe3ynbTaThl M 00CcyxkmeHue. HTpoOyKIus 3apyOeXHLIX COPTOB pUca B
KynbTypy B Poccuu TpeOyeT pelleHus BOIPOCOB peanu3aluy X '€HOTHUIA B
HOBEIX YCJIOBUSIX BEHIpalluBaHuUs. [loKa3aTelu TEXHOJIOTHUYECKUX NPHU3HAKOB
KayecTBa [103BOJILIOT IPOrHO3KUPOBATL Ka4eCTBO YpoXkKas COpTa B ONpefe/IeHHEIX
arpoK/IMMAaTUYEeCKUX YCJIOBUSIX €0 BHIpAIlMBaHUS, B TOM YUCJIE KOJIUYECTBO U
Ka4yecTBO KPYIIbl, KOTOPYI0 MOXKHO BhIpa0boTaTh u3 3epHa. B 2013 r. BHUU puca
OB TIONMy4YeHB 00pas3lbl puca MTaNbsSIHCKOM cenmeknuu (cranuus SA.PI.SE,
Vercelli), ceMeHa KOTOPEIX OBIIM BHICESTHH B COBMECTHOM HCIIBITAHUU COPTOB
POCCHUUCKOM U UTaNbIHCKON CEJIEKINH.

Bricokol TpemuHOBATOCTHIO (43 %) U BHICOKOU CTEKJIOBULHOCTBIO (94 %)
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XapakTepu3oBasncs copT Cerere. CpemHeCTeKIOBUAHEIM OB Centauro (86 %) u
HU3KOCTeKJIOBUOHEIMU - Orione u Carnise Precose (70 %). O6pa3sLbl ©UMeIn o
KpynHOCTHU cpegHee (Bhime 23 T npu 14 %-Ho¥ BnaxXHOCTH, 10 34 %) U KpyImHOE
3epHo (cBeimie 34 r macch 1000 3epeH). KpynHo3epHEIME OBIJIO OBa COpTa:
Orione c maccoit 1000 3epen - 36,5 r, Carnise Precose - 43,1 T.

BricOKMM IIOKa3aTejleM COfepXKaHUS IeJioro sSgpa B Kpyle
xapakTepusoancs copt Centauro - 92,2 %, Huxe OblT OKa3aTens y Orione -
82,3 % 1 HM3KUM XapaKTepHu30Baauch copTa - Cerere - 68,9 % u Carnise Precose
- 74,3 %.

W3 naTi KOPOTKO3EPHHX MUTANbSIHCKHUX, YUACTBYIOIIUX B 3KOJIOTHUYECKOM
copToucnuTaHuu copToB TpH, Carnise, Carnise Precoce u Orione, 0THOCHJIOCH K
KPYIHO3epHHIM copTaM (Tabmn. 2). ¥ 3Tux copToB OBITM CHUKEHHI TOKAa3aTeln
TMPU3HAKOB «00IMMI BHIXOT KPYIHI» U «COOepKaHHe IeNIoro sapa B KpyIe»,
COOTBETCTBEHHO 64,5-68,5 % u 66,2-88,1 % B 2013, 2014 rr. Orione u Cerere,
¥“MeNy CpefHUe II0Ka3aTe/lNu CofepkKaHue IeJIoro sapa B Kpyme (66,2-77,3 % B
2013 r.), 1 cpemHUY U BRICOKHUM - 72,8-97,2 % moKa3aTelb «CogepKaHue IeIoro
sgpa» (y Orione 97,2 %) B 2014 r. ¥ Centauro oH Toxke OBIJT BHICOKUM - 92,6
(2013 1.), 98,8 % (2014 r.). BricOKOM IIEHYATOCTHIO OTIINYANUCH copTa Carnise
(21,5 1 20,6 %), Carnise Precoce (20,0, 20,2 %), Orione (20,1 u 20,8 %) B 2013,
2014 rr. Opus u3 nsatu copTos, Cerere, UMeJ BBICOKYI0 CTEKIOBUAHOCTE - 97, 98
%, ocTaNbHble CPENHIO U HU3KYI0 - 65-86 %. BHICOKYIO TPEUIMHOBATOCTh UMENIN
copra Cerere 32-43 % (2013-2014 rr.), Orione, Centauro, Carnise Precose -
20-39 % (2014 1.).

IIpencTaBnsgeT MHTepeCc CPaBHUTENLHBIM aHaAlIW3 KadecTBa ypoxkasd
WTaTbTHCKUX COPTOB puca, BhIpamieHHbx B Mtanmuu (2012 r.) u B KpacHomapckoM
kpae, P®, (2013 r., OITY BHUH puca) (tabm. 1).

ITokazaTenu MPU3HAKOB KaueCTBa 3epHA B MHHIX YCIIOBUSX BeTeTaluy -
MeHANUCh uUnu coxpananucbk. Macca 1000 3epeH coxpaHsAnach Opu
BHIpalmuBaHuu B KpacHOmapCcKoM Kpae y Bcex copToB. CTEKJIOBUHOCThL UMela
TeHJEeHIMIO K yBenu4yeHuto y Orione u Cerere, ceauxkanack y Centauro u Carnise
Precose B 2014 r. u coxpaHsanachk y Centauro. TpeuinHOBaTOCTh BO3pacia y
copra Centauro go 30 %, y copta Orione o 30 %, y Carnise Precose go 20 %; y
Cerere moKa3aTesnb GbIT HECKOJIBKO HUXKE, YEM Y PUCA, BRIPAIEHHOT0 B UTamuu.

CopepxaHue nenoro gapa B kpyne y Centauro u Cerere u Orione
noseicunioch B 2014 r. B 2013 r. y Orione on norusuncs ¢ 82,3 % no 77, 3 %. Y
Carnise Precose nmokasaTelb UMeJl TeHOEeHIHNIO K CHUXEHHUIO.
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Tabmuiia 1. [Toka3aTenu IPU3HAKOB KAUeCTBA COPTOB UTAIbSHCKOM CETIEKITHH,
BHIPAIIEHHBIX B arPOKJIMMAaTHYECKUX YCIOBUSIX PA3/IMYHEIX reorpaguieckKux 30H:
Utanusa (2012 r.) u Poccusa (2013, 2014 rr.) (KpacHogapckuil Kpaii, moc.

Benmo3epHblit)
Macca OGmmit OTHoOlIIEeHNE
1000 C Tpemusno-|IIneHya- 1 CopepxkKaHue |aIuHB
TEKJIOBU[- BBIXO[] .
O6pas3ern [Tom |3epeH, o BaTOCTh, |TOCTB, LIeJI0TO0 sifpa |menymesoi
HOCTB, %0 |, o KDYTIHL, o
r (14 % % o B Kpyne, % |3epHOBKYU K
0
%) mmpuHe, 1/b
copra puca cenekiuu SA.PI.SE, Vercelli
Centauro [2012|30,4 [86 2 19,1 69,2 92,2 1,7
Centauro [2013|30,3 |84 5 18,3 70,3 92,6 1,7
Centauro [2014]29,3 |73 30 19,9 70,5 98,8 1,7
Cerere 201228,9 |94 43 15,7 70,4 68,9 1,7
Cerere 2013]28,7 |98 36 19,2 71,3 79,8 1,6
Cerere 2014]27,6 |97 32 19,3 71,3 199,1 1,7
Orione 2012]36,4 |70 11 19,0 67,1 82,3 2,0
Orione,. [2013]36,5 |76 12 20,1 68,0 77,3 2,1
Orione, [2014]32,6 |81 39 20,8 68,5 97,2 1,9
Carnise, [2013]39,9 [95 5 21,5 64,5 69,5 2,1
Carnise, [2014|37,1 |68 13 20,6 64,8 81,0 2,1
Carnise 150191431 |70 0 192 [67,9 |743 2,0 (2,1)
Precose,
Carnise 50131404 |74 19 20,0 |[653 66,2 2,1
Preose,
Carnise 194141389 |65 20 202 |66,0 |72.8 2,1
Precos,
copra cenekuuu BHUU puca
Pamas. 2013]26,1 |97 2 17,9 70,3 98,0 2,1
Paman 2014126,5 |94 15 19,7 70,2 98,6 2,0
BukTopus|2013|28,0 |98 4 19,2 71,2 96,8 2,1
BukTopus[2014|27,1 |92 11 19,2 70,0 198,4 2,0
IwuamanT, |2013]28,7 |98 6 19,8 68,8 93,8 2,1
HOuamant [2014]27,4 |90 8 19,2 69,1 98,1 2,0
Busur 2013]28,6 |91 16 18,1 70,0 81,3 1,9
Busur 2014]25,0 |96 2 18,1 71,2 99,9 1,9
Coner 2013]29,1 |93 14 16,8 70,5 84,5 2,1
Coner 2014]27,5 |89 32 17,6 70,6 90,9 2,0
HCP, 1,11 |1,02 1,9 1,5 1,24 1,45 0,25

151




MeowcdyHapodHas HayuHas kKoHpeperyuA. International Scientific conference.
ﬂocmumenuﬂ u nepcnekKkmuesl pazsumusi cejieKuuu u 8o3de. A puca 8 Ci cy T M KAumMamom

Achievements and prospects of rice breeding and cultivation in temperate countries
(26 -27).11.2015.- 275 c. ISBN: 978-5-906217-85-1

Tonbko y ogHOoro copta Cerere ynydlllaJiCh BCe NIPH3HAKH: YBEIHYHUBAJIACh
CTeKJI0BUAHOCTE (94 1 98 %), cHuXKanach TpelIuHOBATOCTS (€ 43 mo 32 u 36 %),
yBEeIHUUYMBaJIOCh cogepkKaHue 1Ieoro aapa B Kpyme (c 68,9 mo 69,8 u 79,8 %).
OpmHakKOo KONMWUYECTBO IEJION KPYIH Mpu MIudOBaHUU 3epHA y 9TOT0 COpTa
OOCTAaTOYHO HU3KO0E, YTO SBISETCS ero HefoCTaTKOM. Y OCTaJIbHEIX COPTOB
NOBHIIEHNE TPEIIMHOBATOCTH, KaK IPABUJIO, IPUBOOUIO K YBEeIUYEHUIO
comepXKaHus OPOOIEHOTO Siipa B KpyIIe.

Pe3ynbTaTh M3y4eHHUS NPHU3HAKOB KadeCTBa POCCHUUCKUX COPTOB B
COBMECTHOM WCIIHITAHWM C UTANbIHCKUMK COPTAMM IPENCTABIIeHE B TaOnuIe 2.
Haubonee pacmpocTpaHeHHBM U BocTpebGoBaHHHINW COPT puca PamaH
OEeMOHCTPHPOBaN CTabUIBHOCTD 1O BCEM M3y4YaeMHIM IpH3HaKaM KadecTBa B
2013, 2014 rr. HekoTopoe NOBHIIIEHNE TPeIUHOBATOCTY B 2014 . He IpUBeNo K
CHMXXEHHUIO IT0Ka3aTessd «CofepkKaHue 1[eJIoro sigpa B Kpyne». Y copTa Busur B
2014 r. mpou3011I0 3HAYHUTEIbHOE CHUXKEHNE TPEITMHOBATOCTH 3epHaA - 110 2 %,
YTO IIPUBEJIO K BO3pACTaHMIO ITOKa3aTells IpU3HakKa COEepKaHUsS 1eJIoTo sapa
mo 99,9 %. B oTHomenuu TpemuHoBaTocTH 2014 rom mns copta CoHET OBIN
HeOIaroMpHUSATHEIM, YTO, OOHAKO, HE MOBJIUSJIO Ha BRIXOM KPYIIHL.

Copra puca poccuiickoi ceneknuu PanaH, BukTtopus, Juamant, Busur,
CoHeT B COBMECTHOM HCIIBITAHUM C UTANBIHCKUMU COPTAMM Ha TEPPUTOPUHU
KpacHomapckoro kpasi mpoOsSiBUNKM CTAaOWIbHOCTh U MUMENHM BHICOKOE KAaueCTBO
ypoxasi. KoOpoTKO3epHbIe COPTa UTAbIHCKON CeJIeKITHU uMenn 00ee BBICOKYIO
Maccy 1000 3epeH, IOHUKEHHEIE CTEKJIOBULHOCTh 3ePHA U COLepXKaHUe I[eJIOTO
saipa B KpyIe.

B KpacHogapckoMm Kpae y6opKa puca B pas3/MyYHbIE TONB IPOBOJUTCS IIPH
11-20-H0u % BnaxHOCTH 3epHa. [lorogubie ycnoBusa 2013, 2014 rr. gnsa
peanu3aluy MOoTeHLMana KOPOTKO3EPHHIX COPTOB B OTHOLIEHUM KayeCTBa 3epHa
(TpemuHOBATOCTh, BHIXOHL M KadeCTBO KPYIH) ObIMIM OMarOoNpUSTHBIMU.
BnaxuocTh puca mepen y6opko# He Obina Huke 15-16 %. B cBsA3u ¢ aTUM
HeoOXOMMMEI JalbHEHINe UCCIIeNOBaHUS UTATbIHCKUX COPTOB B COBMECTHHIX
HUCIBITAHUAX C COPTAaM{ OTEUYECTBEHHOW CENIeKIMU B arpoKIMMaTH4YeCKHUX
ycnoBusix KpacHomapcKoro Kpas.

BuIBOAEI.

1. ITo pe3ynbTaTaM CpaBHUTEJbHBEIX HcHbTaHud Bo BHUM B oTHOmeHHHU
KadecTBa 3epHa COpPTa puca OTEeYeCTBEHHOU CeleKIUU II0 CPAaBHEHHIO C
UTalbIHCKUMU oOaganu BHCOKOW CTEeNeHbI0 afalTUBHOCTU K
IPAPONHO-KIUMAaTHIeCKUM (akTopaM POCCUMCKOT0 PeruoHa U OTIUYaIUCh
IIOBHIIIEHHOY CTEKJIOBUIHOCTBIO U IOKa3aTejleM NpH3HaKa «CcomepxkKaHUe
IIeJIOro SiApa B Kpymne», 6oiee HU3KOH TPEIIMHOBATOCTHIO U IIEHYATOCTHIO.

2. [Ins1 peleHus BOIIPOCA I1eJ1eC000Pa3HOCTH UHTPOLYKINY UTANBIHCKUX COPTOB
B P® na Tepputopuu KpacHomapckoro Kpas HeoOXOOWMEI falibHeHIIUe
UCCJIeJOBaHNUA.
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H3zyueHo sausiHue xA0pudHo20, CyabhamHo20 u KapbOHAMHO20 MUNO8 3ACOACHUS HA
HakonieHue Guomaccul y 10-mu GHEBHbIX NPOPOCMKO8 PUCd OMeEYEeCMBEHHbIX U
3apybedcHbix copmos, a maksce 2ubpudos HA paHHUX 3manax oHmozeHesa. ITokasawo,
umo usyuaemvie 06pa3ybl PUCA PA3AUYAAUCH O YCMOUYUBOCMU K 3dCOACHUN.

Kaiueewle caoea: puc, xaopudHoe, cyabpamuoe u KapboHamHoe 3daconeHue,
HakonaeHue 6uomMaccul, CoAeYyCmoi4u8ocme.

Opuo#t u3 mpobneM pucoBoacTBa KaszaxcraHa SBIAETCS YXYLIIeHUE
TYMYCHOTO XU MEJIMOPATUBHOI'O COCTOAHHUA IIOYB, YCHUJIEHHE HUX BTOPHUYHOTIO
3acojieHus U perpapanuu. B Pecny6nmke Kasaxcral miomanb 3aCOJEHHBIX U
COJIOHIIOBBIX IIOYB cocTasiseT 111,6 muH. ra, uto cocrasuseT 41,0% ot oOmiei
mnomany. s KeI3pUIOpAMHCKON 0071acTH XapaKTEPHO XJIOPUOHO-CYIbhaTHOE
3acojleHNe ¥ IJIoIIanb 3acCONeHHHX 3eMelb 0 061acTd (Ha KOTOPHIX
ypoXKauHOCTb KynbTyp magaeT Ha 20-50%) coctaBnsieT okono 30% ot obmiei
mIomany opouaeMex 3emens [1-2]. [Ing Banxam-Anakynbckodt u Unuiickoin
BIIQOVHEI XapaKTEPHO TakKke XJIOPUIHO-CYNbhaTHOe 3acojeHNe, C HOPMaJbHON U
TUIPOKapOOHATHOM comoi. M30RITOK BOIOPACTBOPHUMEIX COJIEH B IIOYBE BHI3HIBAET
“3pexXuBaHNE BCXOLOB, TOPMO3UT POCT ¥ Pa3BUTHE pacCTeHUM, IPUBOAA K
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nageHuio ypoxauHocTu. [To ganasiM KasHUUY pucoBopcTBa B OCIEOHUE TOTEL
Pe3K0 CHU3UJIKCH YpoxKalHbEle oKa3aTenu puca (c 50 u/ra go 35-48 1/ra) u
KadeCTBO NMPOX3BOAMMON MPOAYKINY (BEIXOA KPYIH ¢ 65% 10 45-50%). [ToaTomy
CTpaTerus CeleKIUyU puca B YCIOBUAX 3aCONEHHBIX MOYB KBI3BIIOPAMHCKOU U
AnMaTUHCKOM 007acTaX MONKHA OBIThL HalpaBlieHA Ha CO3[MaHHE COPTOB,
YCTOWYUBEIX K 3acCOjeHHI0, 00Je3HIM M BPEOUTENSIM, C BEICOKOH
NIPOAYKTUBHOCTEIO ¥ Ka4eCTBOM KDPYIIbl. BHepeHUe COJIeyCTONYUBEIX COPTOB B
IPOU3BOLACTBEHHYI0 INPaKTUKy - OCHOBHAsg 3ajada COBPEMEHHOTO
0Te4YeCTBeHHOT0 pucocesHus [3]. Llenbio uccmemoBaHus SBISIETCS CKPUHUHT U
0TOOP YCTOMYMBHIX COPTOOOpA3L0B pruca Ha pa3lMyYHble THUIE 3aCOJEeHUS
(xmopupHOe, cynbdaTHOE U KapOOHATHOE) B 1a00PATOPHEIX YCIOBUSIX Ha CTAflUK
TIPOPOCTKOB [1J151 BOBJIEUEHHUS B CEJIEKIIHIO.

MaTtepuanbl H MeTOaAbl. OOBEKTOM HCCIEMOBAaHUS CAYXHUIU COPTa U
COpTOOOPA3ITH POCCUUCKOM, KA3aXCTAaHKOW ¥ (PUITUIITMHCKOM CelIeKINH, a TaKkKe
IIOTOMCTBO PAa3HBEIX IIOKOJEHU! ruOpuUOHBEX KoMOuHaIwmi. [4]. B mabopaTopHEIX
YCJIOBUAX NPOBefeH CKPUHUHT COPTOB pHucCa Ha COJIEyCTOMYUBOCTL B (da3e
nmpopacTtanus mo metonuke BHUU puca [5].

Pe3ynbTarbl. BausHue X/10pudH020 3aCOAEHUS HA POCM U HAKONaAeHue
6uomaccel y copmoe u 2ubpudoe puca. HanOoIbUINM B IIPOLIEHTHOM OTHOIIEHUH
K KOHTPOJII0 HaKOIIeHueM Ouomacch B cTpeccoBrx ycnoBusx (NaCl 0,75%)
XapaKTepPU30BaJIUCh COPTa OTEYECTBEHHOU ceneKiuu bakaHacckuit ¥ MapzaH.
Peruon Bo3menbIBaHUS OTEYECTBEHHHIX COPTOB pHUcCa HAXOOUTCA B 30HE C
TOBBIIIEHHOM 3aCONEeHHOCTHI0, B KHI3BIIOPAMHCKOM 007aCTH 3arpss3HeHue
TTOBEPXHOCTHHIX (0 3-5 I'/T) ¥ ITOA3EMHEBIX BOJ COJIEBRIMU OCTATKaM# (0 6-7 1/m)
(cunpHOE XTTOPUOHO-HATPHUEBOE 3aCOJIeHHe) HOXOOUT OO0 KPUTHYECKOW OTMETKH.
BrisiBNeHbl IePCIEeKTUBHEIE IO COJIEYCTOMYHMBOCTH THOPHAB OTEYEeCTBEHHOIM
ceneknuu F, Ky6anp 3/Komnm.o6p. 34-09 u F, Xauka#ickuit 429/Kypuanka.
HaxkomnneHue cripoit 6MOMACCH y OAHHBIX TMOPUIOB B YCIOBUSIX XJIOPUOHOTO
3aCOoJeHus COCTaBuiIo 81% COOTBETCTBEHHO. JTO MOXHO OOBSICHHTH
TeHeaJioTHel HaHHHIX TMOPUIOB, MOCKOJIBKY PONUTEIBCKHUE (HOPMEI SBIISIOTCS
COJIEyCTOUYMBEIMU COPTaMu. M3BECTHO, YTO COJIEYCTOMYUBOCTL - 3TO
TeHEeTUYEeCKU NeTEepPMUHUDPYEMHU NpPU3HAK, He HMeUUN KOHKPETHOTO
YUCJIOBOTO BHIPAXKEHHUS M HACJIENCTBEHHO COXPaHSIOMIUNICSA B PSIAY MOKOJIEHUHN
[6]. TeTepo3uc maHHBIX rubpumoB cocrtaBnsieT 11% u 3% MO OTHOIIEHUIO K
MaTepuHCKUM popmaM (Xaukauckui 429 u Kybanb 3 COOTBETCTBEHHO). CpegHUM
3HAaYeHWEM HaAKOIeHUs OGMoMacChl XapaKTepHU30BallUCh COPTA POCCUUCKOIM
ceneknuyu - Paman, Autaps, Ouint, CoHnaTta u XaHKauckui 429. HaumeHsblee
HakoIeHue obmei 6uomMaccs oTMedeHo y coptos u3 IRRI: BINA dhan 8HB9106,
FL 478 HB9093, BRRI dhan 47 HB9114, X0TsI OHM CYMUTAIOTCS CTaHOapTaMu
COJIEyCTOWYMBOCTH. BO3MOXKHO, UTO CONEYCTOMYUBOCTL y MAHHBIX 00pa3IOB
TIPOSIBIISIETCS B O0JIee MO3MHUX (a3ax.

TakuM 06pa3oM Ipu CKPUHUHTE Ha XJIOPUAHBIN THI 3aCONEHUS Pa3NuuHBIX
TEeHOTUIIOB pHCa BHISIBIIEHH HauOojee MepCleKTUBHEIE CONEYCTOMYMBEIE COPTa U
TuOPHUIb, KOTOPhIE MOTYT OBITH BHIpAIleHH HA 3aCOJIEHHBIX MTOYBAaX, a TaK¥ke
WCIONb30BaHE KaK KCXOOHOM MaTepuan MONg TonydeHus Oolee
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COJIETONIEPAHTHREIX (OpM prca IS CeNeKIWHM OTeYEeCTBEHHHIX COPTOB.

BausiHue cyabhamHo20 3acoseHuss Ha pocm U HakonjeHue 6uomaccel y
copmos u 2ubpudos puca. CynbdpaTHOe 3aCOoJeHHEe O0Ka3hIBallo HEraTHUBHOE
BITUSTHUE Ha MPUPOCT 00Imed 6MoMacCckH MPOpocTKa puca. VCmeITyeMble TeHOTHITH
110 YPOBHIO YCTOMYUBOCTHU K CyNib(paTHOMY 3aCOJIEHHI0 MOXKHO pPa3fleluTh Ha TPU
TPYIIIE: BEICOKOYCTOMYMBEIE, CPEIHEYCTONYHBEIE Ccl1afoycTonYuBEEe. [0 HAIUM
IpefBapUTEIbHEIM NAHHBIM, K BEICOKOYCTOMYHBHIM, B OCHOBHOM, OTHOCSTCS
COpTa-CTaHAapPTHL cojieycTorurnBOCTY U3 HanbHero (FL 478 HB 9093 (79%), BRRI
dhan 47 HB 9114 (85%), BINA dhan 8 HB 9106 (87%) u GiukHET0 3apy0exkbs
(Ky6aub 3 (82%), dumrT (82%), Conata (80%), AtnmanT (93%), Peryn (97%), a
TaKXke OTeuyeCTBeHHEIe copTa MapxkaH (78%), Manuna (77%). CnegyeT OTMETUTS,
yto rubpunet F, Conata/Jluman (76%), F, Hapuit 23/Kon.06p.49-09 (80%), F,
Xaukarickuit 429/Kos.o6p. 4-09 (91%) Toxe 3aHMUMAIOT 3Ty IO3ULHUI0. [IpopocTKU
oCTanbHHX copToB ¥ rubpumnos - (F, Peryn/Kypuanka, bakanacckuii, Panas,
CnaBsiHen, Akmgana, Komn. oopasen 34-09, BHUUWP 10173) - mposiBUIIM 3aMETHO
cnabyio yCTOMYMBOCTh K JAaHHOMY CeJIeKTHBHOMY (akTopy. B ycmoBmsax
cynbhaTHOTO 3acojeHHs O00JbIIOe BHUMaHWE [OOJNIKHO OBITH yAeNeHO
00pa30BaHUI0 TOKCUYHBEIX OKHCJIEHHBIX COeNMHEHUN Cephl THUIa CYyIbGOUIOB U
Cynb(pOKCUIOB, BHI3LIBAIOIINX HAPYILIEHUE XKU3HENEesITEeNbHOCTH pacTeHui. 1o
JIUTEPaATyPHBIM HAaHHBIM, MEHBIIUN YTHETAOIMUNE 3QeKT cynbhaToB Ipu crabomM
YPOBHE 3aCOJIeHUS 10 CPABHEHUIO C APYTUMU TUNaMU (XJIOPUOHHU U
KapOOHATHEIM) 00BSICHAETCS TEM, YTO 37[€Ch 3aMETHYI0 POJIb UTPaeT He U36EITOK
COJIEY KaK TAaKOBOH, a (HMU3MOJIOTUYECKHE PA3JIMUMS POJIM MOHOB B METa00II3Me.
Cepa B cocTaBe cynbdaT-uOHA SBISETCS MaKpO3JIEMEHTOM MUHEDPalbHOTO
OUTAHUS PacTeHH#, u HeOONbIION H3OBITOK 3TOT0 HOHA MOXKET HUTPaTh
TIOJIOKHUTENBHYIO POJIb.

Takum 06pa3oM, IPH MOBHIIIEHHOM CYJb(GAaTHOM 3aCOJIEHUU CO3JAI0TCS
BecbMa HebIarompusTHbIE YCIOBUS MAJIST POCTa U Pa3BUTHS puca. B pesymbrate
HCCIIefOBaHUU HAa COJIEYCTOMYUBOCThL, U3 34 pa3NIUUYHBIX TEHOTUIIOB pHca
BHISIBJIEHHL ¥ OTOOPAHHL TEPCIEKTUBHEIE COJIEYCTONYUBEIE 00PA3IIHL.

BausiHue kapboHAMHO20 3ACO/EHUS HA POCM U HAKONjAeHue Guomaccwl y
copmoe u 2ubpudos puca. ComoBoe 3acojeHHe OTAHYaeTcs Ooree
TIOBPEXIAIOIMM BIUSHAEM Ha IMOTJIOTUTEbHYIO esTeIbHOCTh KOPHEN puca 110
CpaBHEHMIO C XJIOPUAHHIM M CcynbdaTHEIM THNaMu 3acojeHus [31]. CnemyeT
OTMETHUTDb, YTO HauOOIbIIYI0 YYBCTBUTENBHOCTh K KapOOHATHOMY 3aCOJIEHUIO
nposisunu copta ceneknuu BHUHWpuca, Takue Kak Jluman, CoHarta, JdHTaps,
CnaBsanen, Xaukatickuit 429, BHUUP 10173, Cepnautun. Haubonbmum B
IPOIEHTHOM OTHOIIEHHWH K KOHTPOJII0 HAKOIJIeHHeM OMOMAaCCH B yCIOBUSIX
KapOOHATHOTO 3aCOJIeHNS XapaKTepU30BalIuch copTa MapxaH, Perymn, MaguHa u
2 rubpupa: F, Dapuii 23/Konn. o6p 49-09 u F, Xankaickuit 429/Konmn. 06p 4-09.
HMeroTcst pa3IniHble TeOPUH, 00BSICHSIOINE YTHETEHNE PACTeHUH B YCIOBUAX
3aconeHusi. CormacHo, OOHOU M3 HUX, 3TO sBIeHHe 00yclaBIHWBaeTCs
OCMOTHYECKHUM BIUSHUEM PAcTBOPOB COJiel, B COOTBETCTBUMU C HPYTOi,
YyrHETEeHUE PacCTeHUU SBJSETCSA CJIEeNCTBHEM TOKCHYECKOTO BO3MENCTBHUSA
TIOTJIONEHHBIX MOHOB HA (PU3MONOTO0-0MOXMMHYECKHEe Mmpolecch. CremyeT
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OTMETHUTDb 4TO 00pa3msl puca pa3judanucCh IO HAKONJIEHWI0 6MOMAcCH IpU
pPa3MUYHLEIX KOHIEHTPaluax KapboHaTHOro 3aconeHus. Copra Jluman, CoHara,
fAnTtaps, Cnassanen, Xankaiickui 429, BHUWP 10173, CepnaHTUH HaKalJIuBaJlu
MeHbIle 6MOMACCH II0 CpaBHeHUIO ¢ oOpa3namu Mapxkan, Peryn, Magusa u 2
rubpupa: F, Dapwuit 23/Komnn. 06p 49-09 u F, Xaukarickuit 429/Komn. o6p 4-09.

BoiBOAHEI.

B zakmiouenue otMetuM, uto rubpup F, Xankaiickui 429/Komn. o6p 4-09 u
copta MapxkaH u MaguHa HaKallIWBalOT B NMPOIEHTHOM COOTHOIIEHHUU
6uoMaccy ImpHu BCeX TpeX THUIAxX 3acoiieHus. HakomneHue o0iie# 6HOMaCCH y
coproB u3 IRRI: BINA dhan 8HB9106, FL 478 HB9093, BRRI dhan 47 HB9114
BaphrUpOBano0 B 3aBUCHUMOCTH OT THUIla 3acojeHUd. M3BecTHO, YTO
COHeyCTOfIqHBOCTB TIOJIUT€HHBIR IIPHU3HAK U MOXKET MMPOSABIIATECA Ha PA3JIMYHBIX
JTamax OHTOreHe3a. M3 asroro cnepgyer, uto obpasns u3 IRRI moryr
00yCIaBnuBaTh COJIEYCTONYUBOCTE B 00Jiee MO3MHUX (ha3ax OHTOTEHE3A U ITH
TeHOTHUIIH Heo0XOOMMO BOBJIEKATh B CEJIEKLIMOHHEIN IIPOLECC, TaK KaK OHHU
SIBIISIIOTCSI OMHUMHU M3 3TaJIOHOB COJIEYCTOMYUBOCTH.

duHaHcuposaHue: Paboma svinoaHsemcs 8 pamkax npoekma 2113/T® 4
KH MOH PK «BuomexHoai02usa no/Ay4YeHUA COjAeycmouvusblXx,
8blCOKONPOOYKMUBHbIX (POPM U AUHUU puca 045 ceneKlyuu omeyecmeeHHbIX
copmos puca».
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MPUMEHEHUE T'AIIJIOUTHOM TEXHOJIOTHMH B CEJIEKIIUHA
KA3AXCTAHCKHX COPTOB I'NTIOTUHO3HOI'O PUCA

Ycenb6ekoB b.H., Capr6aesa W.[I., 3enenckuii I'.J1., Kazkees [I.11.,
PricoekoBa A.B.

HucTUTyT Guomoruu u 6uotexuonoruu pacreruit KH MOH PK, r. Anmartsl, PK.,
Kazaxckuil Hal[OHAIbHLIN YHUBEPCUTET UMeHU anb-®apadu MOH PK, r.
Anmarter, PK.,
denepanbHOE TOCYIAPCTBEHHOE OIOIXKETHOE HAyYHOE YIPEeKIeHNE
«Bcepoccuiickuil Hay4HO-UCCIEeN0BaTEIbCKUY HHCTUTYT PUCA»,
Benozepnniii, 3, Kpacuomap, 350921, Poccus
Kazaxckuit HaunoHanbHbM arpapusiii yausepcuteT MOH PK, r. Anmartsi, PK

E-mail: bakdaulet7@yandex.ru

B uccaedosaHull npusedeHbl OaHHble N0 NPUMEHEHUI 2anA0ud0Hol 6UOMexXHOoA02UU 8
ce/seKyuu Ka3axcmaHCKUX cOpmos 2/10MUHO3H020 pucd. B pe3ysbmame MHO20/1eMHUX
uccaedosaHull 8 UEBP snepable nosyveHsl duzanioudsl puca u nposedeHbl noseavle
UCNBIMAHUSA 8 PUCOCEIOWUX Pe2UOHAX pecnybauKu.

Karoueevle ca08a: cenexkyus pucd, 2anioudHas 6uomexHo102usl, HUBKOAMU/I03Hble
JAUHUU, 2/1I0MUHO3HbIE cCOpMa pucd.

B HacTosgmee BpeMs B CeJeKIUU pucCa WLHUPOKO MHCIOJbB3YIOT
OMOTEXHOJIOTHYECKHE METO/b, MO3BONSIONUINE MOBEICUTH PE3yIbTAaTHUBHOCTH
CeJIeKIIMOHHOTO npolecca [1]. OgHUM U3 TaKUX METOMOB SIBJISIETCS TallJIOUHAs
OMOTEXHOJIOTHUS, C IOMOIIBI0 KOTOPON MOXKHO IONY4YUTh T'€HETUYECKHU
cTabuIbHOE TOMO3UTOTHHEIE pacTeHus [2]. KynbTypa NBIIBHUKOB, Kak
HHCTPYMEHT OMOTEXHOJIOTUM, ABNISETCA BaXXHEIM METONOM Ojg OHCTPOH
(ukcanuy rOMO3UTOTHOCTH, YCKODSIOIIKM IIPOLECC CEeIEeKINHU.

MaTepHaabl 4 MEeTOABI. [[JIT YCKOPEHHON CTa0MIN3aluK NEePCIEeKTUBHEIX
TMIOTHHO3HEX rubpumoB F, Buona/Akmana u F, Buonma/BakaHacCcKui 1o
ComepkKaHWI0 aMUJIO3Hl IPUMEHEH MeTO[ KYJIbTYPHl NEIIBHUKOB. [JOHODHEIE
pacTeHus BhIpaliuBany B opaHxkepee UBEP. B da3e TpyOKOBaHUs, H3BIEKIH
MeTeJIKH ¥ IOfIBepraju X0NIomoBoi o6paboTke mpu +5C° B TeueHUH 5 CYTOK.
ITocne xomomoBo# 06pabOTKU, MHITbHUKYU KYJIbTUBUPOBANKM Ha MUTATEbHOM
cpeme N, [3] comepxkarmmen 2 mr/n 2,4 1. [Tpu DOCTUXKEHUH KaJIIyCOB pa3MepoM
Oonee 3 MM IepPEBONWIN Ha pereHepaluoHHyo cpeny MC comepzxkalras 5 Mr/n
BATI, 1 mr/n UYK u 500 Mr/n rupgponusaT Ka3euHa. [lonydeHHEE
pacTeHHe-peTeHePaHTH C XOPOIIO Pa3BUTOW KOPHEBOM CHCTEMOM IIEPEBONUIN B
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COCYAHL C TTIOYBEHHO-TOP(SAHON CMechio M KyJIbTUBHPOBAJIA B OpaHKepee OO
MOJTHOTO co3peBaHus. Pe3ynbTaTh. M3 rnioTuHO3HEX rubpumos F,
Buona/bakanacckuit (75 mwrt) u F, Buona/Akpgana (2 mr) monydeHo GpepTunbHbe
pacterus. [IpoBonUmu OIpefeeHre KOIUIeCTBEHHOI0 COnePKaHusl aMUI03bl U
aHa/lIu3 CTPYKTYPHl ypoxKas 110 X035WCTBEeHHO-LIeHHEIM IIpU3HaKaM. [Ipu aHanuse
u3 75 purannounoB rudpuna F, komOunanuu Buona/BakaHaCCKUH BHIIETEHBI
PacTeHUs pa3NuYalonuXCcs 10 MOPPOIOrnIeCcKuM IpU3HakaM (PUCYHOK 1).
Mopdomoruiecky pa3nudalomivecs TIIOTHHO3HEE JUTAIIJIOUIH I0TydYeHHEIE
u3 rubpuna F, komOuHanuu Brona/bakaHacCKuii, ObITH KIaCCUGUIMPOBAHH Ha 5
TPYII pa3HOBUAHOCTeH cornacHo JIsxoBkuny [5]: 1. var. subzomica Kepp, 2. var.
zomica Koern, 3. var. alba Alef, 4. var. affnis Koern, 5. var. neroapiculata Gust,
B TO BpeMs Kak puramnnoup F, Buona/Axpana OTHOCHUTCS TOJIBKO K OOHOU
Pa3HOBUAHOCTHU - var. affnis Koern. ¥ purannoupnoB F, Buona/bakanacckuii
BHIpAllleHHEIX B OpaHXKepee CoOepiKaHue aMuIo3kl Bapbuposao oT 1,2 % no 8,4
% B 2014 r. [Tpu ompeneNieHUuHu ComepPKaHUsI aMuI03bl B 2015 T. GBITIO BRISBIEHO
yBeNU4YeHNEe KOJIMYEeCTBa aMUJIO3bl Y AUTAIIIONA0B (Tabnuma 1), B TO BpeMs Kak y
pomuTenell 3TOT IMOKa3aTeb U3MEHSJICS He3HaUYuTeabHO. Hanbonee BRHICOKOE
BapbUpOBaHUe OTMedeHO y puramnoupga F, Buona/bakaracckuu var. zomica
Koern, rme B 2014 . 3ToT moka3aTtenb 6bi1 Ha ypoBHe 1,9+0,1, a B 2015 .
coctaBun 5,3+0,6. Pe3ynbTaTe KOJMWYECTBEHHOTO aHANM3a IOKas3anu, 4To
comepKaHue aMUII03bl BO BTOPOM MOKOIeHUU aurarionnos ([T 2 2015 r) 6bl1 Ha
TIOPSAMIOK BHIIIE, YeM B mepBoM nokonenuu (IOI' 1 2014 r.).

Tabnumna 1. M3MeHeHusT ComepXKaHUS aMHIIO3H Y COPTOB, Tubpuma u
IUTAIIONIOB Prca

var.

F, Buomna/ |var. var. var. var. .
Bakanaccku . . . neroapiculat
Buona |. Bakanaccku |subzomica |zomica |alba affnis
i N a Gust
U Kepp Koern |Alef Koern

2014
r

2015
r

2,3+0.4]20,5+0,9 17,6+0,8 2,9%0,2 1,9+0,118,4+0,3]1,2+0,1}2,1+0,1

2,0+0.2{20,0%1,1 4,1+0,3 5,3+0,6[9,3+0,7|5,4+0,6)4,1+0,4

[IpuyuHO¥ paclleNnjeHUs JTUHUN II0 PAa3HOBUOHOCTSAM U COLEPKAHUIO
aMUJIO3b BO3MOXKHO SIBJISETCS TE€HOTUI MUKDPOCIOPEH], chHOpHpOBaBIIAsCS B
pe3ynbTaTe peKOMOWHANIMY B Ha4aIbHBIX CTAfUIX GOPMUPOBAHUS MUKPOCIIOPH,
a TakKXKe YCJIOBUS BHIpalMBaHUs. [lonyyeHHbIe JaHHbIE TI0 aHaIU3y Ha 371€MEHTH
CTPYKTYpPHI YpoKas, IoKa3asa 1[e1ecoo6pa3HoCTh BKIIOUEHUS AUTATIIIOUA0B s
OanbHEeWIIed ceNmeKIUHW. ITH OUTANJIOUAHBIE NUHUN HEeTalbHO HU3YYEHHI IO
TIOJIE3HHIM X03AMCTBEHHO-I[eHHHIM TpHU3HakKaM. Cpey 3TUX JIUHUU 10 aHAJIU3y
3JIEMEHTOB CTPYKTYDH ypoXKas U BereTallUOHHOMY IIE€PUOAY 10 AIMaTUHCKOU
00J1aCTH BHIIEIAIOTCS 2 TIEPCIIEKTUBHBIX HU3KOAMUJIO3HEIX TUHUY (PUCYHOK 2):

1) Ne144 nunwus, nopBun-sativa (Yaponica Kato), pa3HoBugHOCTE-var. alba Alef,
ITpoucxoxmenre QBuoma-rmoTHHO3HEYN copT (P®). dbakaHacCKUi-aMUIO3HBIN
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copt (PK). UugmBuAyanbHO OTOOpaH u3 THOPUAHON momymsnuu F,
Buona/bakaHacCKui.

2) Ne148 nunus, momsun-sativa (Yaponica Kato), pa3HOBUIHOCTb-var. affinis
Koern, co3gaH MeTOOOM KYJIbTYPH IbITbHUKOB THOPUOHON MOmymnsiuu F,
Buona/bakaHacCKuUi.

BoiBOAHEI.

TakuM 00pa3oM, ¢ IPUMEHEHUEM KYJIbTYPhl MBIIBHUKOB OBUIM YCKOPEHHO
CO37aHbl NMEePCIEeKTUBHEN CeNeKIMOHHHHN MaTepuall AUTallONUOHBIX JIUHUM
TJIIOTUHO3HOTO pHCA, OTJIHYAIUIAECS IO IOJe3HBIM X03SHCTBEHHO-I[EHHBIM
Ipu3HaKaM U XapaKTepusymoluecss HU3KUM COfepXKaHUEM aMUII03bl U3
rubpunos F, Buona/Bakanacckuit u F, Buona/Aknana. BrimeneHHble TUHUY 110
MOP(OIOTHYECKUM IPU3HAKaM IIPelBapUTENIbHO ONKUCAHE 110 MeTopuke DUS
test Ha OTIMYUMOCTH, OMHOPOLHOCTh M CTAOUJIBHOCTH M MOXKET CIYXKUTH
HUCXOTHOM (OPMOY B CENEKIMU Ka3aXCTaHCKUX COPTOB TIIOTHHO3HOTO puca.

@duHaHcupoeaHue: Paboma svinoaHsemcs 8 pamkax npoekma 2168/T® 4
KH MOH PK «Co30aHue omeyecmseHH020 COpma 2A10muH0O3H020 puca 0415
demckoezo u Ouemuuyecko20 MNUMAHUA C NPUMEHEHUEeM
MO/NEKYAAPHO-2eHemMuUYeCcKkuUX U OUOXUMUYECKUX MApKepos».

Puc. 1.
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Puc. 3. Pacimennenue 1o riOTUHO3HEIM Pa3HOBUAHOCTSIM CEMeHa OUTaIlJIONI0B
rubpuna F2 Buomna/Bakanacckuit
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B cmamve npedcmaeseHbl pe3ysbmambl udyyeHus ycmoluugocmu 1165

copmoobpasyos puca K nupukyaapuosy 8 2015 200y e ycaosusix KpacHo0apckozo Kpas.
ITpugedeH pAd B8bICOKONPOOYKMUBHbBIX COPMOB C UEHHbIMU KayecmBeHHblMU
nokaszameasaimu, o06a1adarnwux noguvlweHHol ycmolyusocmvio (8 OCHOBHOM -
cpedHeycmouiyugblx), C030aHHbIX CeneKyUuoHepamMu uHcmumyma. Ycmotyugocmb
pacmeHusA puca K NUPukKyaAApuo3y 3as8UCUM He MOAbKO OM UMMYHO/102UYeCKoU
Xapakmepucmuku, HO U 0m mexHOo/02UlU 8030e/1bl8aAHUS KOHKPeMHO020 copmad.

Knmwouesble ci108a: nupuky/aisipuos, copm, ycmoudusocmbs, Wmamm, UHGeKUUOHHDbLU

hoH.

Puc sBnseTcs Haubonee LEHHOH, BaXKHOM ¥ BBICOKOYPOXKAWHON 3€PHOBOM
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KyJIbTYpOii. YBeNnuueHNe IPOU3BOACTBA PUCOBOY KPYIE CAEPKUBAETCA PALNOM
($aKTOpOB, OMHUM U3 KOTOPHIX ABIAIOTCSA O0JIe3HU pHUca, U, IpexXkne BCero,
IUPUKYNISIPHUO03, PACIPOCTPAaHEHHE B OONBIIMHCTBE PUCOCEIOUIUX CTPaH. 3a
OecATUNIeTUS BO3OeNRBaHUA puca B KpacHomapckoM Kpae oTMmeudeHa 10 -
12-7meTHAA IUKIUYHOCTh B BOSHUKHOBEHUHU SMUPUTOTHH NMUPUKYIApHO3a. K
COXKaJIeHUI0, B IIOCJIEAHUE TONH 3TOT IATOTEeH CTaj HOSBIISATHCS Ha MOCEBax
KYJBTYPHL €3KETOIHO.

Yyamenue snudUTOTHN NHPUKYIAPHO3a PUCA BO BCEX PUCOCEIOUIUX
peruoHax Mupa oOBSICHAETCS, IPeXKIe BCero, BHEIPEHNEM HOBHIX TEXHOJIOTHH,
IpefycMaTpPUBAONIINX IpUMeHeHNe BLHICOKHX 003 MUHEpaNbHHEX yOoOpeHUH,
ocobeHHO a30THHX. [Ipu «IlepekopMe» pacTeHUl a30ToM 60JIe3Hb PA3BUBAETCSA
Haunboyiee HHTEHCUBHO [4].

®uTOCAaHUTAPHBIY MOHUTOPUHT PUCOCEIONINX X03SHUCTB Kpasl B TEKYIIEM Oy
CBUIETEIFCTBYET O CHUXKEHUU WHTEHCHBHOCTH PA3BUTHUS NUPUKYJISIPHO3a IO
cpaBHeHHUI0 ¢ 2013-14 rr. Orpann4yeHre pacupoCcTpaHeHus NHGEKLINY BEI3BaHO
BHeOpEHUEM B IPOU3BOACTBO YCTOWYUBHIX COPTOB U CBOEBDPEMEHHHIM
mpoBeneHueM npodunakTudeckux 06paboTok moceBoB yHrunupmamu. Ilepee
IIpU3HaKy 00JIe3HU NIPOSBUIIACEH BO BTOPOH [TOJIOBUHE HIOHS.

Mukpobronoruyeckuil aHanus coproobpasioB puca U3 pa3HEX PalioHOB
Kpas IoKasaj, 4To, KpoMe B0o30yOuTens NUPUKYIIpH03a, Ha II0CeBax
IPUCYTCTBYIOT BO3OYAUTENN TAaKUX ONACHBIX rpubHEIX 60Ie3HEN puca, Kak
TeJIbMUHTOCIIOPHO3 U TBEPAAs T'OJIOBHS, KOTOPHIE B NOCIENHEE NECITUIETHE B
KpacHomapCcKoM Kpae PerucTpUpPOBANKCh KpalHe penko. Takxke o0HapyXKeH
B030ynuTenb OakTepuanbHOU Oone3Hu prca (6akTepuaabHas THUIH BIIATaJIHUII) -
Pseudomonas oryzicola.

B cucrteMe WHTEerpUpPOBAHHOM 3alATH pacTeHUU oT Gone3Held Haubosee
3QGdeKTUBHLHIM 3JIEMEHTOM SBJSETCA CeJIeKIUS YCTOUYUBEX COPTOB,
BO3[leJIbIBaHUE KOTOPHX II03BOJISIET CHU3UTH 00beM IPUMEHEHUS NEeCTUIUIOB,
3arpA3HAIONIUX OKPYXAMUYI Cpeny, U NONYYUTh CTabUIBHEIH
BEHICOKOKAa4YeCTBEHHHHN ypoxall 3epHa puca [1].

ITaTtocucteMa "puc - BO3OyOuUTeNb IUPUKYIIPHO3a" HpEeTepIeBaeT
3HQUUTEJbHEIE U3MEeHEeHUS B TedeHHe BDEMEHH, B TOM YHCJIe MeHSeTCH
BOCHPUUMYUBOCTL OTHENBHEIX COPTOB K B030ymuTemnio 3aboneBaHUU.
MHoroneTrHue HCCIeNOBaHUS IOKa3ald, YTO HeT COPTOB, abCONIOTHO
YCTOMYUBLIX K 00JI€3HU. YCTOMUUBOCTh COPTa IPU HEIIPEPHIBHOM BO3[E€IRBAHUI
CHUKaeTCs M3-3a HAKOIJIEHUS [TaTOreHHEIX Pac BPeJHOT0 00BEKTa, CIIOCOOHBIX
IIPEOOJIETh MEXaHU3MHEl YCTOMYUBOCTY PACTEHUI-X035K1Ha. YacTas cCOpTOCMeHa,
KaK OJUH U3 3JIeMEHTOB CHUCTEMBI 3aIIUTE IIOCEBOB PHCA, HE [T03BOJIIET MATOTEHY
HaKOIIUTHCS B HEOOXOMUMOM [IJIS1 SIU(PUTOTUN KOTUYECTBE.

OCHOBHBEIME 3TallaMU CO3[AaHUS YCTONYUBEIX K OOJIE3HAM COPTOB SBIISIOTCS
IIOWCK U BHIABIEHHE HCTOYHUKOB YCTONYUBOCTH CPENU KOJJIEKINOHHOTO
Marepuasna puca ¥ UMMYHOJIOTMYecKas OlleHKa CO3[aHHBIX COPTO00Pa3LOB.

Martepuansl U Metoabl. OlleHKa YCTOMYMBOCTH paCTeHUH K IATOTEHY
6a3upyeTcd Ha CO3MaHUM KEeCTKOT0 UH(EeKUHOHHOro GOoHa U IIPOBOKALMOHHEIX
YCIOBUY TIPU BO3LEJIBIBAHUU KYNIbTYpPH. Exeromubit c60p MHOUIMPOBAHHOTO
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OIUPHUKYISIPHO30M MaTepuana Ha NONAX PHUCOCEIMUX XO3AUCTB Kpad
obecreynBaeT BEICOKOE KaueCTBO KPACHONAPCKOU IMONYyNSALUU IaTOTeHa,
HCIONIb3YeMOM [ CO3TaHUSl UCKYCCTBEHHOTO MHGEKIMOHHOTO (oHa.

ViMMyHONIOTHYEeCKyI0 OLleHKY copToB npoBopunu B OITY BHUU puca u 3CII
«KpacHoe». I[IoCKONbKYy UHGEKIUOHHHY NUTOMHUK pacCOOJIOXEH
HENOCPeACTBEHHO B PUCOBOM II0Jie, HENONYCTUMO KCIOJIb30BaTh MITaMMEL
IaToreHa, pacIpoCTpaHeHHEIE 3a IpefdelaMu KpacHomapckoro kpasi. Pactenus
3apaxanu KOHHAWANbHOM cycmeH3sued rpuba Pyricularia oryzae,
IIPUTOTOBIIEHHOM M3 CYXOTO CIIOPOBOTO MaTepuasa M KyJIbTyphl 14-IHEBHOTO
BO3pacTa, BHIpallleHHOW Ha arapu30BaHHOW MOPKOBHO-Caxapo3HOU cpefe.
Boz6ynurens 6onme3nu Pyricularia oryzae Cav BrIeJeH U3 TOPaKeHHBIX JTUCTHEB,
y3J710B, MeTeJ0K paCTeHUu# puca, CoOPaHHHIX B PUCOCEIOIIUX X03AHCTBax
KpacHoapmeiickoro, CnaBsiHCKOTO, TeMpioKCcKoro, AGMHCKOTO ¥ KanuHUHCKOTO
paiionoB B 2014 r. BrigeneHue U 0OYMCTKa IITaMMOB IaTOTeHa MPOBEJEHE
COTJIaCHO METONMYECKUM yKa3aHuUsIM, pa3padoranHsiM B0 BHUU puca [2].

Marepuan gis 3apaXxeHus KyJIbTABUPOBaU B dammkax [letpu (1870 miT.).
3apaxeHue IPOBeNU B Haubojee ysS3BUMEE [T PACTEHUN (a3bl PA3BUTHUS -
KylleHUe U BEIMeThIBaHNe-1IIBeTeHNUe.

WHOUKaTOPE HANpPsSXEeHHOCTH MHGEKIMOHHOTO (oHa - copTa Ilobema-65
(HeyCTOWYUBHIY K IUPUKYNIIPHO3Y) ¥ ABaHTapy (YCTOUYUBLIN).

3aknagka ONBITa, CO3MaHue MHOEKIUOHHOT0 GOHa U y4ueT MOpaxXeHUu
IIPOBEZEHEL B COOTBETCTBUU C METONUYEeCKUMHU yKa3aHuaMmu [3]. ITo pe3ynbrataMm
OLIEHKH COPTOO00PAa3IH KJIACCUPHUIUPYIOT HA YCTONYUBEE - MHTEHCUBHOCTH
pasputus 6one3nu (UPB) 0-25%; cpemHeycToiiuuBbie - UPB - 25,1-50%;
Heyctouuusele - UPE>50%.

B 2015 ropmy u3y4anud yCTOMYMBOCTH K Oone3Hu 1165 copTrooOpa3ioB puca.
Ha uckycctBeHHOM HHGEKINOHHOM (HOHEe U3yyeHa yCTOMYHUBOCTb K BO3OYIUTEIO
nupukynspuo3a 1165 coproobpa3uos (pUcyHOK 1).

PesynbTaThl B 00CyxkpaeHHue. [lorogHble yCIOBUS JIETHETO IepUOMA
CI1ocoOCTBOBAIN YCIEIIHOMY Pa3BUTHUIO NMUPUKYISIPHO3a B MHOEKIMOHHOM
nuToMHUKe. CyMMa 0CafikoB cocTaBuna B uioHe 154,8 mym; B utone - 54,4 MM; B
asrycte - 89,7 mm. CpegHsis TeMIepaTypa Bo3ayxa - B utoHe 22,0% B utose - 25,4%
B aBrycrte - 25,5° C. B aBrycTe ocafiku ObIIM OOMJIbHEIME, HO PEIKHUMHU: BhIITAfaIun
TONBKO 2 pas3a - 18 u 24-ro yucna. [IpuyemM, B UK€ U aBIyCTe OHEM
TeMIepaTrypa momauManack mno 36,5° C u 37,8°C cOOTBETCTBEHHO, a HOYBIO
omyckanack o 15,5° C u 17,5° C, 4To crmoco6CTBOBANO YBETUYEHUIO POCSIHOTO
mepuopa, 6J1arOIPUATHO OEeUCTBYIOMIEro Ha IIPOPacTaHue U KU3HENesATeIbHOCTh
maToreHa.

VIHTEHCUBHOCTb Pa3BUTHSI METEIbYaTON (OpMEI 00JIE3HM Ha CTAaHZAPTHOM
HeycTornyuBoM coprte ([ToGema-65) coctaBuima 68,9%, 4TO TOBOPHUT 00
yIOBJIETBOPUTENbHON HanpsaxeHHOCTH MHbekuuonHoro ¢ora; UPE Ha copTe
Paman - 44,3; copT ABaHrapp cTabUIIbHO YCTOWYKUB K KPACHOJAAPCKOM MONY NN
B030yOuUTEN NUPUKYIIPU03a: UHTEHCUBHOCTb PA3BUTUS MeTeNb4aTod (popMEL
He npeshimana 7,0 %.
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Tabnuna 1. XapakTepucTuKa IPynI coOpTooOpa3loB puca IO IPU3HAKY
CTOMYMBOCTH K MUpuKynsipuo3y (OITY BHWU puca, 2015 r.)

Ne B ToM uncne

I'pynma copToo6pasIioB puca Bcero
/i yCT. |c/ycT. |HeyCT. |Brman
1 Konnexkuus BHUU puca 102 |4 57 40 1

KII copTOB rpyImne CeNeKUnH I0x

2
3HEProcOeperalye TeXHOIOT UK

16 1 9 3 3

3 CII copTOB Ipynmnbl CeNeKUUHU IO

71 18 |40 13 -
SHEProcOGeperamniue TeXHOIOT U

Copra, yCTOWYMBEIE K HEGIArOMPUSITHEIM

50 10 |22 16 2
(axTopam (;1abopaT. UCXOOHOTO MaTepuaa)

JIuHuM puca c reHaMU YCTOMYUBOCTH K
5 MUPUKYIAPUO3Y (J1a6. GUOTEXHOTIOTUH U 49 10 |32 4 3
MOJIEKY/ISIPHOM GUOJIOTHH)

KCH u KII coneycToiuuBEIX COPTO0OPA3II0B 114 |42 |56 16 -
CII coneycToruuBrx 06pa3mos ([lapm) 30 - 27 3

6
7
8 Copra u copTooOpasisl tabopaTtopuu resetuku 176 |60 |70 36 10
9 KCH uHTeHCUBHBIX COPTOB (11. beno3epHslit) 20 1 7 12 -

10 |KII uHTEHCUBHEIX COPTOB (1. Bemo3epHtrii) 49 1 20 28 -

11 KCHU cpennecnenoy rpynnsl HHTEHCUBHEIX 28 2 18 8 )

COpTOB

12 KII copToB CpenHecnesnol rpynnksl UHTeHCUBHEIX 42 1 24 17 )
COpTOB

13 |CII uHTEHCHUBHBIX COPTOB 358 |89 202 (66 1

14 |PalioHupOBaHHEIE U IIEPCIEKTHUBHEE copTa puca |60 17 135 8 -
HUtoro 1165 256 1619 270 |20

ITo pe3ynbraTtam omenku 270 (23,2 %) oOpas31[0B OTHECEHH K HEYCTOMUHBHIM,
619 (53,1 %) - K cpemHEYCTOWYHUBLIM, 256 (22 %) copTO00OPA3I[0B IPOSIBUIH
peakuuio COpTa, YCTOHYMBOTO K MUPHUKYIIPUO3Y, U3 HUX: 94 obpa3sia u3
CpefHecIeNnoi TPYINE UHTEHCUBHEIX COPTOB, 19 - U3 TPYINE CeleKUUU IMOf
aHeprocOeperarolinue TEXHONOTUHU, 42 COneycTOMYUBHIX copTooOpasna, 10 -
YCTOMYUBHX K HebGmarompusTHHM (akTopaMm cpemabl u 60 copTooOpa3ios,
CO37AHHHIX B Ta00PATOPUK TeHETUKH.

OueHeHo 49 NMUHMYU pHUCa, CO3MAHHEIX B MabopaTopuu OMOTEXHOIOTHHU, C
HHTPOAYUUPOBAHHEIMU IEPCIEKTUBHHIMU TeHAaMH YCTOMYHUBOCTH K
TMHUPHUKYIISIPUO3Y, 0TOOPAHHEIX Ha XecTKoM nHpekimonHoM dore B 2014 romy. B
ycmoBusx 2015 r. 10 06pas1oB famu peakuio UMMYHHOTO copTa (Tabmura 1).
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Tabnuuna 2. OueHKa YCTOMYMBOCTH COPTOB p¥cCa K MUPUKYISIPHO3IY
(ToccoproyuacTtok "Benosepuwit”, 2015 r.)

Ne menstuku |Hassauue copta |JUPB, % (meTenpyatas popma) CTeneHb YyCTOMYUBOCTH

30 IpKose 7,0 ycmotiuus

18 Kap6op 9,2 ycmotiuus

32 CHeXUHKa 10,0 ycmotiuus

34 Capxut-Tapuo [12,2 ycmotuuue

27 Cnuno 12,2 ycmotiuus

4 HmMmepaTop 17,5 ycmotuuue

10 Marsar 17,8 ycmotiuus

24 [TapTHED 18,3 ycmotuuue

33 Harama 18,3 ycmotiuus

2 denomeH 19,6 ycmotiuus

26 Coner 21,4 ycmotiuus

- Apomup 23,3 ycmotuuue

6 ApbGanet 24,9 ycmotiuus

22 Manobu 26,9 CpPefHEeyCTONYUB
Ioxauk 30,4 CpenHeyCTONYUB

9 Kasadok 30,9 CpPefHEeyCTONYUB

8 Hctox 34,7 CpPefHEeyCTONYUB

25 [TaTpuor 35,6 CpPefHEeyCTONYUB

23 Onumn 36,1 CpPefHEeyCTONYUB

29 Unbuit 36,9 CpPefHEeyCTONYUB

12 [NTonesuk 37,2 CpPefHEeyCTONYNB

20 Kymup 38,6 CpenHeyCTONYUB

17 ATIOJUIOH 39,1 CpPefHEeyCTONYNB

16 ATaHT 39,8 CpPefHEeyCTONYNB

15 dasopur 40,6 CpPefHEeyCTONYNB

19 Kpenbim 40,8 CpPefHEeyCTONYNB

11 Opuon 42,5 CpPefHEeyCTONYNB

31 Kypax 42,5 CpPefHEeyCTONYNB

13 Paman 53,0 HEYCTOHYHB

5 ®narman 58,6 HEYCTOHYHB

21 JlacTouka 63,0 HEYCTOHYHB

14 TuTas 63,7 HEyCTOMYHB

28 Llapeia 63,8 HEyCTOMYHB

3 Hosarop 66,4 HEYCTOHYHB

1 [ITapm 76,4 HEYCTOHYHB
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B mepuop MHTEHCHBHOTO Pa3BUTHSA NMUPHUKYJISIPHUO3a IPOBEOEHH yUETHI
IIOpaXeHHOCTH COPTOB pHca Ha II0CeBax roccoproydactka "bemo3epHmil” B
KpacHoapmerickoM patioHe. Pe3ynbTaThl IPUBEHEHE! B Tabnulle 2.

Vi3 tabmuir 2 clemyeTr, 4TO COpPTa prca 3apyOeXHOU celeKIuu JpKoIe,
Kap6op, Capxur-rapuo, Crniuno, UMnepatop Gosee yCTONYUBE K KPACHOJAPCKOM
TOIYISLKAY [TaTOTeHa, YeM COpPTa, CO3LaHHEble B YCI0BUSAX KpacHOmapckoro kpas.

AHanu3 UMMYHOJIOTUYECKUX CBOMCTB PAalOHUPOBAHHHIX U IIE€PCIEKTUBHEIX
COPTOB II0Ka3aJjl, YTO U3 paHee CO3IaHHEIX COPTOB IOBHIIIEHHON YCTONYNBOCTHIO
o6namalT copTa ABcTpal, Apomup, ATnmaHT, BukTtopus, Buona, [JoXauk,
Kazauoxk, Kpacuomapckuit 86, Kpemnsim, Masp, Metenuua, Hartama, [TapTHep,
[Matpuor, [Tonesuk, IlpuBonbHbi-4, CHexxunka, Conara, Coner, ®aBopur,
HOxnasg HOUYB.

BoiBOgEI.

V3yyeHNEe UMMYHOJIOTHYECKON XapaKTEePUCTUKH COPTOB OTEYECTBEHHOU M
3apy0exXHON CeJeKIMM MO0Ka3ajo, YTO B HACTOSIIee BPeMs HET COpTa,
a0COTIOTHO YCTOMYUBOTO K MUPHUKYIIIPHUO03y. Boree yCTOMYUBE K GOJIE3HU COPTa
puca, IpH CO3[aHUU KOTOPHIX HCIIONH30BANlM POAUTENLCKUE (HOPMEL C
TeHEeTAYEeCKOU YCTONYHUBOCTHIO.

YcTONYMBOCTh pacTeHUs puca K MUPUKYISIPHUO3Y 3aBHUCUT HE TOJBKO OT
MMMYHOJIOTUYECKOW XapaKTePUCTUKU, HO U OT TEXHOJIOTUU BO3[EIBIBAHUSI
KOHKPETHOTO COPTa.

BaXXHBIMM SIBIITIOTCS arPOTeXHUYECKHe IIPUEeMBl, OTPAHUYHUBAIOIIEe PA3BUTHE
¥ pacIpoCcTpaHeHHe IaToreHa: COOIIofeHne CeBO0O6GOPOTOB; CHCTEMAaTHUYECKOe
VHUUYTOXEHNWEe COPHOM PAaCTUTENbHOCTH; 3allaxuBaHUe MOXKHUBHBIX OCTATKOB;
TIpOBEefIeHNE TI0CEeBa B ONTUMalbHEe CPOKU. CriemyeT u3beraTh 3aBHILIEHUS 103
A30THBIX yIOOPEHUN ¥ HepaBHOMEPHOTO BHECEHHUS WX B IOYBY, HE0OXOIUMO
VYUTHIBATh POJIb MpefdliecTBeHHWKa. HeoOxomuMo ymensTbh BHUMaHUE
COoOMIOMEeHUI0 ONTHMAIbHEIX HOPM BEICEBA CEMSIH M CBOEBPEMEHHOMY
IIPOBEEHNUI0 MEPOIPUATUM, HANPABIEHHHX Ha 00pHOy C IMUPUKYIAPUO30M
(npoTpaBnuBaHUE CeMSH, NpoduIakKTHYecKHe 00pabOTKM IOCEBOB
dyarununamu).
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Konnekumsa coptoB
BHAW puca
%

CopTa cenekummn nog
aHeprocBeperaoume
TEXHOMOTMH
T

CopTa, yCTOUVBbIE K

Copta
NEMOHCT PaLMOHHOTO HebnaronpuATHLIM
nocesa thakTopam
5% 4%

CopTa ¢ reHammn
YCTOWYMBOCTK K
MMPUKYNAPKMO3Y
4%

WHT eHCWE HBlE COpTa
cpeaHecnenoi rpy e
44%

CorneycToiume ble copTa
12%

CopTa nabopar opun
rEHETHKM
15%

Puc. 1. I'pynmel copToo6pasioB pruca, IPefCTaBIeHHEE Ha UMMYHOJIOTHYECKYIO
omeHKy B 2015 1.
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CITIOCOB BBIJEJIEHHUA BHYTPHUITIOJIBbHBIX KOHTYPOB I10
OBECITEYEHHOCTH ®0C®OPOM U KAJTMEM

Tapudynnuu P.C., Yuxukos B.H., ITapamenko B.H., Crnenuosa O.U.

depepanbHOE TOCYyapCTBeHHOE OI0[?KETHOE HayYHOe yUpeXkaeHue
«BcepoccuiicKuyl Hay4HO-UCCIeI0BATEIbCKUM NHCTUTYT pUCa»,
Benozepnsni, 3, Kpacuomap, 350921, Poccust
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B cmamve npusedeHbl c8edeHUs N0 8aPbUPOBAHUI0 COOePAHCAHUA 8 NOUYBAX PUCOBOU
opocumenbHOU cucmeMbsl NoOBUNCHBIX (pochopa U Kaausi, HA OCHOBAHUU KOMOPbHIX
onpedesieHa yenecoobpazHocmos 8vldesieHUss KOHMYpPo8 U3MeHeHUs Na000poous Nouewl
0414 Kaxc0020 3/1eMeHMapHo20 yuacmka (4eka, kapmbol-4ekad, Kapmeol).

Kmouesvle cn0ea: nosesvie ucciedosarus, ombop noussl, GPS no3uuuoHuposaHue,
aezpoxumMuyeckull aHasau3 noysbl, ypodcaiiHocms puca

BuyTtpunonsHas BapuabenbHOCTb (mecTpoTa) B Haubosbledl CTeNeHU
XxapakTepHa [/l DUCOBOM OPOCUTENbHOW CHCTEMBl, YTO CBSI3aHO CO
CTPOUTENBHHIMU ¥ MJIAHWUPOBOYHHKMH paboTaMu (CPE3KH, HACHIKH) U
00paboTKaMH IIOYBHI.

Y4yeT BHYTPUIIONbHOM BapuabelbHOCTH INOYBEHHOTO IIJIONOPORMS - 3TO
OTJIMYXTEJIbHAS YepTa TOUHOTO 3eMJiefleNiis. B COOTBETCTBUU C TPATUIIMOHHBIMU
TEXHOJIOTHSIMU BO3MOENBIBAHUS CEJIbCKOXO03SMCTBEHHBIX KYJIbTYp yHOOpeHus
BHOCAT unu 0e3 ydeTa ypOBHEH arpoXMMHUYECKUX TOKa3aTejied MOYBH HUIU
IPUHUMAIT BO BHUMaHUE YyCpPeJHEHHHe NaHHLHE arpoXUMHUYECKOTO
00CIe[0OBaHUS COTJIaCHO arpOXMMUYECKUM IacmoprtaM mnosned. [Ipu aTom Bce
arpoTeXHOJIOTUYECKUe OlepallUy BHIONHAIOTCS OLHOTUIHO B BU3YaJbHO
omnpefesieMbIX I'paHUIlaX MOJIeld, XOTs, KaK [I0Ka3aly HCCIIefOBaHUS, ITOYBH
IMPAKTUYECKH BCEX THUIIOB XapPaKTEPHUIYIOTCS 3HAYUTENbHOM BapuaOeIbHOCThIO
OCHOBHBIX arpOXUMHUYECKHUX [T0Ka3aTesel.

IIpu npuMeHeHUU ynoOpeHHUi He MeHee BaXXHO NMPUHUMATh BO BHHMaHUE
BHYTPHUIIONIbHYIO TTECTPOTY IJIOJOPOAHUS MOYBH, YeM Pa3NU4us B MIIONOPOAUHN
OTOE/IbHEIX II0JIed, KOTOPhlE YUYUTHIBAIOTCS B TPALUIMOHHBIX TEXHOJOTHUSIX
3eMIefenus.

BreceHue ynoOpeHU# yCpeOHEHHLIMY 110 OO (GUKCHPOBAaHHEIMY) [03aMU
He OTBe4YaeT TPeOOBAHUSIM OTHAENBHEIX PACTEHHUH K YPOBHIO MHUHEPAIbHOTO
nutanus. [Ipu BHeCeHUN PUKCUPOBAHHEIX 403 a30THHIX, GOCPOPHEIX U KaTUHHEIX
ymo6penuit 6onee 30 % pacTeHUH MOIy4Yal0oT HENOCTATOYHOE WIIH, Ha00O0pOT,
“30BITOYHOE MUHEpPANIbHOE NMHUTAHUE C BHITEKAIOUUMU OTCIOHA TOCTIECTBUIMU
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0J1S1 IPOAYKTUBHOCTYU arpolleH030B U 9KOJIOTHHU arponaHpmadTa. iMeHHO Ha
3TOM OCHOBAHUM TEXHOJIOTMU TOUHOTO 3eMIlefleIus IpefycMaTpUBaloT BHECEHUE
yooO6peHU# IO OTHEeNbHEM KOHTypaM IOYBEHHOTO MNJONOPOAUSI U
HCTOoNIb30BaHKWeM cnyTHUKOBoU HaBurauuu (GPS, TJIOHACC). [TosToMy ofiHa U3
IepBOCTENEeHHEX 3ajad TOYHOTO 3eMJeldelus - BHABIeHUE U
KaprorpadupoBaHue TaKuX KOHTYpOoB. HudbdepeHIUpPOBaHHOE BHECEHUE
dhocdopa u Kanus 0OHIYHO OCYIIECTBIISIETCS B pexxuMe «off-line», T.e. mo 3apanee
BEIIEJIEHHEIM BHYTPHUIIOIBHEIM KOHTYPaM. BOJIbIIyI0 9acTh a30THEIX YIOOPEHUH B
YCIIOBUSIX TOYHOTO 3eMJIefeNusi Iejlecoo0pa3Hee NPUMEHSTH B BHUME
BeTeTaTUBHEIX ITIONKOPMOK B pexuMe «on-line», Ipu KOTOPOM BHYTPHUIIONbHEIE
KOHTYPH aBTOMaTUUeCKHU ONPEeNeNsioTCs CKAHUPYIOIUME YCTPORCTBAaMH MallluH
10 BHECEHUIO yIOOPeHUil B IIpoliecce UX paboTHL.

CymecTByeT HECKOJbKO CIIOCO00B NPENBAPUTENILHOTO BHIOEJIEHUS
BHYTPUIIONILHLIX KOHTYDOB [151 1U(GhepeHIUPOBAHHOI0 BHECEHUS HOCHOPHEIX U
KanuWHHEX yHoOpeHuH, a TakkKe MEJIHOPAHTOB: CKAHHPOBAaHUE YPOKANUHOCTHU
koMbGaliHaMM C JATYMKAM{ y4eTa YPOXKAWHOCTH W IPUBS3KA BHIAEJIEHHEIX
Iapuesna K KOOPAWHATAM II0JIs C [IOMOINBI0 HAaBUTAIMOHHOTO0 000PYHIOBAHUS;
CKaHHUpOBaHUE 3JIeKTPOINPOBONHOCTH IIOYBH C UCIIONb30BaHMEM CIIEIUANbHON
IpUIENHON anmnapaTyphl; IUCTAaHIMOHHOE 30HAUPOBaHUe IIOJIel, IIPOBOTUMOE
anmnapaTtypou cunyTHuKOB 3emnu ([133) u, HaKOHell, cxeMaTAYeCKoe pa3feseHue
IIomany Ha puKCUPyeMble KOHTYPH - 3JIeMeHTapHEe yuyacTku [4]. Bo Bcex
CIydasX Ha BEIOEJIEHHBIX TEM HJIM WHEIM CIIOCOO0M KOHTYypax OTOMpaTCs u
AHAJIU3UPYIOTCS 00BeIUHEHHBIE MPOOH MOYBH C IOCIEAYIOIINM CO3[aHUEM
37IEKTPOHHBLIX arpOXMMHUYECKUX KapTorpaMm. [ oT6opa MOYBEHHHX IIPO6
HUCIHONB3YIOTCS, KaK IPABUI0 aBTOMATU3UPOBAHHEIE IPOOOOTOOPHUKHU
pa3nuYHOTO Kjacca, o0opynoBaHHEE HaBUTALIMOHHOM ammapaTypod Oid
IIPUBSI3KKM MecT oTOopa mpob K KoopruHataM mond. ['myOuHa oTbopa Ojis IOIHON
arpoxXuMu4eCcKoy XapakKTepuCTUKY ouB cocTasngeT 20-22 cuM. ITo pesynpTaTam
arpoXUMUYeCKOTr0 aHajlu3a [OYB AJIS KaXXA0r0 BHYTPUIIOIBHOTO KOHTYpa IO
CIelXalbHEM KOMIOBLIOTEPHHM IporpaMMaM C HCIOJIb30BaHUEM
I'MC-TexXHOJIOTUH PACCUYUTHIBAIOT HO3Bl YIOOPEHUN M COCTABISAIOT 3JIEKTPOHHEIE
KapThH-3agaHus Ang ux nubdepeHINPOBaHHOT0 BHeceHUs . OTOOD IOYBH U
pacdeT ONTHUMAIbHHX [03 MUHEPAIbHHX YHOOPEHUU MO NJIIAHUPYEMYIO
YPOXKaUHOCTh CEIbCKOX03SIUCTBEHHEIX KYNIbTYP OCYIIECTBISIETCS B COOTBETCTBUU
C IPUHSATHIMU MeTomaMu [5, 6, 7].

Marepuaisbl 4 METOIBI.

Pa6oTy 1o BHEJNIEHUI0 TOYBEHHHEIX KOHTYPOB BHIIIOJHSIY B [Ba 3Tala:
OCEHBIO B ITaPOBHIX 019X (KapTH-uyeku 26, 27, 28, 29) u BeCHOU Iepef I0CEBOM
puca (kapTH 19, 20, 21, 22 u 10) , pacnonoxenHrx Ha OITY BHUU puca.

[Tpu BecenHeM 0oTGOpe Kaxkjas KapTa-4eK [eNujach [onepek Ha 4 PaBHEE
YacT¥ (Iapuesulbl) IIomansio okoo 1 ra. M3 Kaxkpou mapesuisl 0TOUPanoch mo
3 nouBeHHEIX IPOOH 13 cnos 0-20 cM ¢ UCIONIb30BaHUEM MeXaHU3UPOBAHHOIO
npo6ooTbopHUKa OCHalleHHOro 6GopT-KoMnbiloTepoM u GPS-TepMuHamoMm.
OtoGpaHHHe IPpOOH aHAMU3UPOBAIU Ha cofepxanue P, ., u K, KonugecTso
mpo0 mOYBE BeceHHEro ot6opa: n = 9 (kapT-4yekoB) X 4(mapuenel) X 3(mpob) =
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108 mT.

ArpoTexHrKa Ha y4yacTKe OOIIeNpUHSTas U COOTBETCTBYET PeKOMEHIAIUsIM
BHUU puca: 3sa6meBas BcmamKka Ha rnybuny 18-20 cm, uu3eneBaHUE,
OUCKOBaHUe B [Ba cjlefa. BHeceHWe OCHOBHOTO MHUHepPaNbHOTO yooOpeHUs
IIPOBOJMIIOCH 25-26 ampens pa3bpackBaTeneM «AKKopa». BHocuics ammodoc 1o
1 w/ra (N,,P,,) u kapbamun mo 1 1/ra (N46). Yno6peHus 3amenbBaniuch
OUCKOBaHMEM C TOCHeAyIIMUM [ABUXKKOBaHMEeM (BRI paBHUBAHUE
MUKDOHEPOBHOCTEMN) IIOBEPXHOCTU YeKa C OOHOBPEMEHHBIM NIPUKATHIBAaHHEM
(urypHBIMH KaTKaMU B [iBa Cllefia.

BriceBanuce copTa puca: Bukropus (kapra-yex 19); [IpuBoibpHEY (KapTa-4ek
20); Conarta (kapra-uek 21); Tutan (kapra-uek 22); Busut (kapra-uek 26);
IOuamaHT (kapTa-uek 27); AtnmaHT (KapTa-uek 28); CoHeT (kapTa-uek 29) u
IOuamaHT (kapTa-uyek 10). IToceB puca Ha KapTax-uekax 19-22 u 10 HOpMoOu 8
MJTH. IIT./Ta BCXOXKHUX ceMsH cesnko# C3-3,6 mposoguics B nepuopn ¢ 29 mo 30
amnpens, a Ha KapTax-uekax 26-29 B nepuop ¢ 2 no 4 masa. [lepBoHa4YanbHEIH
3aJuB MPOBeOeH B Iepuon 2-3 Masd U 5-6 Masd COOTBETCTBEHHO. [lepBas
mopKopMKa Kap6amumoMm 1 m/ra (N,,) mpoBefeHa camosnetoM (5 uioHs). BTopas
mogkKopMKa Kap6amupom pmosoi 1 m/ra (N,;) BHeceHa camoneToM (18 uioHs).
O6paboTka moceBa puca repbunugom «lLlutagenb» mo3oi 1,4 1m/ra mpoBegeHa
BEPTONETOM 6 HIOHS. YUeT ypoxkas MeTPOBKaMHU 10 (PUKCHUPOBAHHEIM TOYKaAM
mpoBoguiics 23-25 ceHTsa0ps B 60 Toukax KapT 26-29 u 10.

Ha ocHOBaHUU pe3ynbTAaTOB IIPOBEJEHHEIX aHANM30B IIOYBH U ydyeTa
yPOXKaWHOCTU pucCa OnpefeieHa CBSA3b BHOEJE€HHLIX IIOYBEHHEIX KOHTYPOB
IIJIONOPOHS IIOYBEL C YPOXKAUHOCTHIO BEIPAIIIEHHOT0 PUCa.

IIpo6sl mouBEl oTOMpanuchk u3 cnos 0-20 cm. Ompemensiauchk Gochop
TIOMIBUKHEIM 110 YpUKOBY[7] 1 Kanui MOgBUKHEIM 110 YupuKoBy [7].

Pe3ynbTaThl H 00CYKIECHHE.

ComepxaHue MOOBUKHOTO ¢docdopa (Tabmn. 1) BappupyeTcs B Haubombiein
CTENEeHU 10 CPaBHEHWUI0O C COAEepXKaHMEM IOOBUXKHOTO KalHUs IOYBHL.
Koaddunuent sapuarmu (V, %) konebancs B npegenax oT 15,07 % go 52,15 %.
CraHgapTHOe OTKIOHEHHe (S) u oTHOCHTeNbHas omubka (Sx, %) B cpemHEM
COCTaBHUIJIH [JIS 9TOT0 II0Ka3aTesss COOTBeTCTBEeHHO 2,282 u 8,08 %.

CopmepzaHuMe MOOBUXKHOTO Kanus B mouBe (Tabn. 2) B cpegHeM MeXAOY
KapTaMy OT/IN4YaeTcd He3HauuTenbHo oT 19,64 mo 25,40 mr/100 r. OpHako
K03 GUIIMEeHT BapbUPOBAaHUS BHYTPU KapThl HOoCcTUTaeT B cpemHeM 12,34 % (ot
5,11 % mo 23,44 %), 4TO MeHbIlle YeM BapbUpPOBaHUE MTOABUKHOIO Ghocdopa.

Yyer ypoxkalHOCTU B IpefejiaXx ToYyeK oTOOpa mpo0 HMOYBHE MO3BOJIUI
OIpefesIuTh CTEIEeHb BapbUpOBaHUS 3TOTro mokasartens (V, %), KOTOpHU
u3MeHsncs B mpenenax oT 19,57 % mo 23,70 %, omwubKa ydyeTa COCTaBHUIIa OT
5,64 % po 6,84 %.
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Tabnuua 1. [okasaTenu comepKaHUA HMOOBUKHOTO Gocdopa B IOUBE
OTILITHHIX KapT-4ekoB (Mr/100 r)

K CpenHee u Conepmanneu B Koadad. Ommbka
apTa- LEHTPaTbHON CraHpapTHOE
ommbKa BapHaluu (TOYHOCTB)
yeK . 4acTu o OTKJIOHEeHHe(S) o
cpenHei (x£Sx) (V, %) (Sx, %)
KapTh-4eKa
10 5,47+0,44 5,66 27,57 1,508 8,04
19 8,12+0,74 12,08 31,50 2,558 9,11
21 11,34+1,08 14,50 32,88 3,729 9,52
22 10,48+0,73 12,75 24,07 2,523 6,97
26 7,80+1,17 7,40 52,15 4,068 15,00
27 6,64+0,36 8,50 18,72 1,243 5,42
28 8,25%0,36 7,75 15,07 1,243 4,36
29 6,43+0,40 6,50 21,49 1,382 6,22
Cpennee [8,07+0,66 9,39 27,53 2,282 8,08

Tabnuma 2. [Toka3zaTenu comepKaHus MOJBUKHOTO KaJius B MOYBE OMBITHBIX
KapT-4ekoB (Mr/100 r)

K CpepHee u Conep}KaHn? B Koadd. Omubka
apra- LIEHTPaIbHON CraHpapTHOE
omnoKa Bapualuu (TOYHOCTB)
yeK . 4acTu o OTKJIOHEeHUe(S) o
cpenHel (x+Sx) V, %) (Sx, %)
KapThl-4eKa
10 20,30+0,30 19,70 5,11 1,044 1,48
19 25,40£1,72 27,70 23,44 5,954 6,77
21 23,60%0,75 23,44 11,06 2,611 3,18
22 19,64+0,83 20,00 14,56 2,860 4,23
26 24,40+0,70 25,60 9,96 2,431 2,87
27 24,69+0,64 24,40 8,98 2,216 2,59
28 21,60+0,54 23,10 8,61 1,859 2,50
29 21,01£1,03 21,12 17,04 3,580 4,90
Cpepree [22,58%0,81 23,13 12,34 2,820 3,56

Ha ocHOBaHMM TIPOBEJEHHHIX HCCIENOBAHWN YCTAHOBJIEHO, YTO
IIPOCTPAHCTBEHHOE BapbHpOBaHUe MOKA3aTesel MIONOPOAus MOYBE Ha PUCOBOM
OPOCHUTENbHOU CHCTEeME Pe3KO0 OTIMYAeTCs OT mo4YB GorapHOoro 3emienenus. Ha
Gorape menecoo0pa3HO BHINENEHHE BHYTPHUIIONBHHEIX KOHTYPOB IIOCKOJIBKY
IJIOUIafH IOJIed COCTABASIOT MHOTHME [EeCSTKH TeKTapoB, KpOMe TOTO
HabmrogaeTcs 06EYHO He3HAUKTEIBHOE BAPbUPOBAHKE II0KA3aTeel I0g0POoIus
[4]. PucoBasi opoCHTeNbHAs CHCTEMa OTIHYAeTCS PE3KUMU M3MEeHEeHHSIMH
moKasaTesieil MI0JOpOAUs faXe B MpefesaxX 4eKa, TakK KaK CTPOUTENbHEE U
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I

AHHWPOBOYHEIE pa6OTI>I BHOCSAT CYLIECTBEHHbBIE CMEILIEeHUS B PETyIAPHOCTD

U3MEeHeHHus II0Ka3aTeneu Ijomoponusd, 4TO IIOATBEPAKOAETCA Pe3yJIbTaTaMHu
IIPOBEIEHHBIX HCCJIeIOBaHUM.

Tab6muua 3. [TokasaTenu ypoxKaNHOCTH PUCA ONBITHREIX KAapT-4eKoB (1y/ra)

Cpennee u
Kapra- ommnbKa M Koad. CraHpapTHOE OmmGxa
. LleHTpalb |Bapuanuu (TOYHOCTB)
YyeK CopT cpenHen Hoit wactn |(V, %) OTKJIOHEHHE(S) (Sx, %)
(x£Sx) 07 07
10 IMuamaHsT |55,7+3,81 44,8 23,70 23,70 6,84
26 Busut 76,4+4,86 75,1 22,04 16,84 6,36
27 IuamaHnT |65,0+3,80 64,9 20,23 13,15 5,85
28 Arnant |72,1+4,07 70,2 19,57 14,11 5,64
29 Coner 55,3+3,24 56,5 20,27 11,21 5,86
Cpepnnee 64,9+3,96 62,3 21,16 15,80 6,11

B aToll cBsA3U BHIENIEHUE KOHTYPOB M3MEHEHUud NIIOOOPOONs IIOYBEHI

1enecoo0pa3Ho MPOBOMNUTL OIS KaXA0W OTHEeNbHON eOUHHUIE PHCOBOH
OPOCHUTENbHOW CHCTEMH (Y€K, KapTa-ueK, KapTa) OTHOe/IbHO, a He II0 BCeMy

Ma

ccusy POC.

BeIBOOBI.

1.

ATrpoxuMUYeCKUH aHANU3 eIUHUYHBIX P00 MOYBH, OTOOPAHHON IO TOUKAM,
(bUKCUPOBAHHBIM C ITOMOIIBI0 cUCTeMB GPS Mo3uIMoHUpOBaHUS TI0KA3all, YTo
[0 cpemHel BenuuyuHe BapbupoBaHud (V, %) mokasaTenud IJIOAOPOOHUS
PacIoNoXUNUCh B CIeAyolleM MOpsfAKe: MOABUXKHHYN Kanu# (12,34 %),
OmBUKHEIN docdop (27,53 %).

. ComepxaHue TMOOBUKHHIX GopM ¢ocdhopa u Kanusi B mpobax HOUBH

CYyIIeCTBEHHO He OTIMYAIOCh OIS CIenokK KapT 19-22 (2,76-3,12 % u 8,06-8,47)
u 26-29 (2,59-2,64 % u 6,67-7,84).

. Beimenenue KOHTYPOB U3MeHEHUs IIOR0Ponus moyBk Ha POC 1eecoo6pa3Ho

OJIg KaXKAO0T0 9JIEMEHTAaPHOr' 0 y4aCTKa (ueka, KapThI-4€Ka, KaprI) IIPOBOOUTDH
OTOEJIbHO.
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makux Npu3HakKos, KAK 8bicOma pacmeHull, KoAu4ecmeo K0A0CK08 8 Meméake, Maccd
3epHa ¢ MeméaKu, pasmepsbl Mpéx 8epxHux aucmoes. [ToKa3zaHa 83auMocesn3b pa3mepos
(aaea, 2-20 u 3-20 aucmves ¢ 3nemMeHmMamu NPOAYKMUBHOCMU MeméAKU, NPU 3MoM
K03a(puuueHmbl Koppeaayuu eblle Ha PA3PedtceHHoM nocese.

Kroueewie ci0ea: copm, copmoobpaseu, puc, 83auMocesisb, ¢ade, 2ycmoma, HOpMA
sbicesd, 8apuabebHOCMb.

ITo BompocCy T'yCTOTH IIOCEBa, IPU KOTOPOi ClIefyeT NIPOBOOUTDH OLIEHKY
CeJIeKIIMOHHOT0 MaTepuana, CyleCTBYIOT pa3uyHble MHeHNs. Tak, 10 MHEHUIO
HEKOTOPHIX YUEHHIX [5] OlleHKa TeHOTUIIOB [OJIKHA IIPOBOOUTLCA IIPU MOJTHOM
OTCYTCTBUM KOHKYDEHIIUY, T.€. HA Pa3peXKeHHHIX ToceBax. [Ipyrue aBTopH [2,3]
CUMTAIOT, YTO HU3KHE IJIOTHOCTHU II0CEBOB He HAIOT PealibHEIX Pe3yJIbTaToB,
II03TOMY OHa [0JI2KHA NIPOBOOUTLCS B YCIIOBUSX CXOOHEIX C IIPOU3BOLCTBEHHEIMU.
OpHako B CBSI3U C Ae@UUUTOM CeMsH B 60jiee PaHHUX 3BEHBSIX CEJIEKIIMOHHOTO
Ipoliecca IJIOTHOCTh II0CEBa HECKOJIBKO MeHbIIe YeM B COPTOUCIHITAHUU. ITO
BeJET K HapYUIEeHUI0O TUNHWYHOCTY U BHI3BIBAET U3MeHeHUe OleHOK [6]. B
CeJIeKIIMOHHOM CXeMe II0 PUCY ceMeHa II0CJie CeJIeKLMOHHOTO MUTOMHUKA
BHICEBAIOT B KOHTPOIBHBINA ¢ HOpMOU BriceBa 400 - 500 Bcxoxkux 3épeH Ha 1 M2, B
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TO BpeMsl KaK B KOHKYPCHOM COPTOWCIEITaHUYU oHa mocturaeT 700 - 800 3épen
Ha 1 mM2.

[enbro HAIMX UCCIENOBAaHUM ABUIOCH U3yYEHNUE U3MEHUYUBOCTH HEKOTOPHIX
KOJIMYeCTBeHHHIX IPU3HAKOB Y COPTOB ¥ COPTOOOPA3LIOB pyca IPY BEIPAIIUBAHUI
C UCIIOJIb30BaHUEM Pa3HBIX HOPM BHICEBa CEMSH.

MaTepHaJ H MeTOabI. B ombiTe OBIIM MCIONL30BAHHE COPTa [IMaMaHT,
fuTtaps, Peryn, Jluman, ®marmMaH 1 cOpToo6pa3IEl KOHKYPCHOTO MCHbITaHusA KIT
150-12, KIT 220-13, KIT 141-12, KIT 223-13, KII 110-12. Aranu3supyemsie
TIpHM3HaKU: BEICOTA PACTEHUM, pa3Mep TPEX BEPXHUX JINCTLEB IIPU CO3PEBaHUY,
3JIeMEeHTH IPOAYKTUBHOCTH MeTEnkKu. CopTa M copTooOpas3ibl BEICEBAJHU
CeJIEKI[MOHHOM CEeSJIKOM C IIeHTpaJIbHHIM BHICEBAOIIMM allapaToM Ha [e/lsHKaXxX
mnomansio 10 M2 ¢ HopMolt BriceBa 400 u 700 BcxoxXux 3épeH Ha 1 M2. [lenaHku
B OIIBITE pa3Melllaliy MeTONOM DPEeHIOMe3UDPOBAHHEIX MOBTOpPeHu#. [Ing
O0MOMETPUYECKOTO aHaau3a OTOMpanmu Mo 25 PacTeHWH C OeNSTHKH.

Pe3yabTaThl U 00CyKaeHHe. [IIOTHOCT MOCEBa MOXKET, IIPEXKJe BCETO,
BITHSTH Ha POCT PacTeHui. M3MeHeHUs BHICOTH PACTeHHUH OTPaXKeHHl B TaOmuile
1.

Tabnuma 1. BricoTa pacTeHH COPTOB puca B 3aBUCUMOCTH OT HOPM BBICEBA
ceMmsH, cM (2013 - 2014 rT)

HopMa BhICeBa CeMsiH, IIT./M?
Copr Cpenuue, HCP, = 2,43

400 700
IraMaHT 76,8 91,1 83,9
fAnTaps 78,6 87,6 83,1
Peryn 89,8 89,4 89,6
Jluman 72,9 76,1 74,5
®narmaH 83,3 79,2 81,3
KIT 150-12 89,1 87,8 88,5
KIT 220-13 77,7 78,9 78,3
KIT 141-12 78,2 77,6 77,9
KIT 223-13 91,9 80,5 86,2
KIT110-12 87,3 79,4 83,4
Cpenuee, HCP, = 6,62182,6 + 2,24 82,8 + 1,82
V, % 8,6 6,9

ITpumeuanue: *Yacmuvie pasauvus - HCPy, = 2,77

W3 pe3ynbTaToOB HCCIENOBaHUM BHUOHO, YTO COPTA NPOSABIAIT clabyio
MeXCOPTOBYI0 BapuabeIbHOCTh IPU3HaKa B M3ydaeMEIX BapuaHTaX OIEITA, C
HECKOJIPKO OOJIBIIMM pa3MaxOoM Ha IOHMXKEHHOM HOpPMe BHICeBa. Pazmuuuil mo
BBICOTE paCTeHUM TakxKe He HaOmonaeTcs. OfHAKO, eCIM pacCMaTpuBaTh COpTa
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OTHenbHO B 3aBUCHMOCTH OT HOPM BHICEBA CEMSH, TO HabGIIOmAmOTCA UX
VHOWBUAYaJIbHEIE OTAUYUA. Tak, Ansd copToB [ImamaHT, fAHTaphs u JlumaH
OOCTOBEPHO YBETMYMBAETCS BHICOTA PACTEHU IIPYU MOBBIIIEHHON HOPME BHICEBA
ceMsiH; y copTtoobpa3uoB KIT 223-13, KIT 110-12 u copta ®marmMaH mpouCXOouT
yMeHbIIIeHNe BEICOTH]; ¥ OCTANbHBIX COPTOB U COPTOOOPA3IIOB PA3TUYHH II0 3TOMY
He HabJomaeTcs.

[TpocnexkeHO TaKXe BIUSHUE HOPM BHICEBA Ha 03€PHEHHOCTH METENKH
(Tabmuna 2).

Kak BuUpHO U3 9KCIIePUMEHTABHEIX aHHEIX (Tabmuier 2), GopMUpOBaHKE
KOJIMYeCTBa KOJIOCKOB B METENKe B 3aBUCHMOCTH OT HOPM BHICEBA CEMSIH UMEET
HECKOJIbKO JIPyro¥ xapakTep. BapuaGenbHOCThE MeXCOPTOBHIX Pa3NUYUi Ha
0oyee MIOTHHLIX ITOCEBAX HAXOOUTCS B Ipefenax cpemHero 3Havenus (V = 16,9
%), B TO BpeMs Kak mpu HopMe BriceBa 400 3épeH Ha 1 M2 pasmUyUs CraXKeHH
(V= 11,3 %). [Ipu HU3KOM! HOpPMe BHICEBA CEeMSH, KakK IIpaBuio, GpopMupyercs
Gomnbllee KOJIMYECTBO KOJIOCKOB B METENKe 3a CYET YIYYIIeHUS IUTAHUS
pacTeHuii. VickIioueHrue COCTaBAA0T copTa [IuaMaHT u Peryin, roe KonuiecTBo
KOJIOCKOB B 3aryIeHHOM II0CEBe Y HUX BhIIe. CyI[eCTBYeT TOUKa 3PeHHUs, YTO B
TaKUX [T0CEBAaX IPEUMYIIECTBO IIONTy4al0OT T€HOTUIIB C MAKCHMAJIbHBIM CUHTE30M
OpraHWYecKOoTo BelllecTBa Ha eJUHUILY Iomany [4].

Tabnuua 2. KoIuyecTBO KOJIOCKOB B METENIKE y COPTOOOPA3I0B U COPTOB
¥Ca B 3aBUCHMOCTH OT HOPM BhIceBa ceMsiH, mT (2013-2014 rr)

Hopwma BhICeBa CeMSH, IIT./M>
Copr Cpenuue, HCP, = 1,74
400 700
HuamaHT 93,7 115,2 104,4
AnTaps 84,5 85,6 85,1
Peryn 92,6 105,0 98,8
JlumMaH 101,6 83,0 92,3
®narman 113,9 70,8 92,4
KIT 150-12 100,0 65,4 82,7
KIT 220-13 105,6 89,1 97,4
KIT 141-12 103,5 79,8 91,7
KIT 223-13 125,8 85,6 105,7
KIT110-12 106,5 84,9 95,7
Cpeguee, HCP,, = 0,78(102,8 + 3,23 |86,4 + 4,38
V, % 11,3 16,9

IIpumeuanue: *Yacmuoie pasauvusa - HCPy; = 5,51

O3epHEHHOCTh METENKH HePa3pPHIBHO CBsi3aHa C €€ MPOAYKTHUBHOCTHIO
(Tabmuue 3).
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Tabnuua 3.Macca 3epHa METEKH Y COPTOB ¥ COPTOOOPA3LOB B 3aBUCUMOCTH
0T HOPM BhIceBa ceMsiH, T (2013-2014 rr)

Hopwma BBICEBa CeMSsH, IIT./M>
Coprt Cpepuue, HCP,;= 0,18

400 700
IlraMaHT 2,06 2,24 2,15
fAuTaps 1,97 1,92 1,95
Peryn 2,31 2,52 2,41
JIuman 2,86 2,07 2,47
®narman 2,28 1,67 1,98
KIT 150-12 1,85 1,41 1,63
KIT 220-13 2,31 2,28 2,30
KIT 141-12 2,18 1,65 1,92
KIT 223-13 2,70 1,81 2,26
KIT110-12 2,49 2,12 2,30
Cpenzree, HCP,, = 0,08/2,30 + 0,093 1,97 + 0,107
V, % 13,7 17,2

Ipumeuanue: *Yacmuvie padauvusa - HCPy; = 0,57

Macca 3epHa C MeTENKHU - Haubojiee U3MEHUYMUBHEIM npu3Hak. OHA UMeeT
BapuabebHOCTh Ha M3pexkeHHOM moceBe 13,7 %, a Ha 3arymeHHoM - 17,2 %. B
OCTaJbHOM IOBEJEeHWe PaCTeHWH H3ydYaeMBEIX COPTOB X COPTO0Opa3IoB
COOTBETCTBYIOT IIOKAQ3aTelIsIM UX O3€PHEHHOCTHU.

B mepuop co3peBaHUS 3epHa Ha pacTeHUIX H3ydanu OuoMeTpudecKue
XapaKTePUCTUKHU C TeM, YTOOH YCTAHOBUTH UX BIUSHUE Ha NPOLYKTUBHOCTH
MeTénKu. Pe3ynbTaThl IpefcTaBieHs B Tabnuile 4.

MeXKCOpPTOBEE pa3lIudus 10 pa3Mepy JIUCThEB PacTeHUU B BapUaHTax C
HOpPMaMHU BHICEBa CeMSH OTCYTCTBYIOT. OgHaxo, o KoabduireHTaM Bapualuy,
HM3MEHYMBOCTh PAa3MepPOB JINCTHEB ¥ COPTOB U COPTOOOPA3IOB Ha U3PEKEHHEIX
II0CeBax 3HAUUTEJIBHO BHIIIE YeM Ha IJIOTHEIX.

[To manHEIM Tabnuia 5 mpociieXuBaeTcsl BIuUSHHE GOTOCUHTETUYECKOU
OesITeNIbHOCTY JIUCTHeB Ha (opMUpOBaHUe KOJIOCKOB U IIPOAYKTUBHOCTh METENKH,
a TakXXe YCTaHOBJIEHHI BLICOKME B3aMMOCBSI3U Ha ITOHUKEHHON HOpMe BHICEBA
CeMsH Y COPTOB U CcOpTO0Opa3L0B MeXOy MepedYuCIIeHHEIMU IpU3HAKaMU.
[Tpuyém, B boTOCHHTE3€e AKTHUBHO y4aCTBYIOT TPH BepxHUX jnucrta. Ilo
KOJIMYECTBY KOJIOCKOB B METEJIKE OTMEYaEeTCs BEICOKAS B3aUMOCBS3b C AJIMHON U
C WHUPUHON NMucTtheB. Ha 3arylieHHOM IIOCeBe XapakKTep B3aUMOCBSI3el B
OCHOBHOM COXPaHSeTCs, HO OHW 3HQUUTEIbHO HUXKE U IPUCYIIU OBYM BEPXHUM
JIUCTBSM.

176



MeowcdyHapodHas HayuHas kKoHpeperyuA. International Scientific conference.

Hocmumenuﬂ u nepcnekKkmuesl pazsumusi cejieKuuu u 8o3de.

A puca 8 Ci cy

Achievements and prospects of rice breeding and cultivation in temperate co'untnes
(26 -27).11.2015.- 275 c. ISBN: 978-5-906217-85-1

M KAumMamom

Tabnuia 4. BuoMeTpuyecKre XapaKTePUCTUKH 3-X BePXHHUX JIHCTHEB COPTOB
¥ COpPTO0OPAa3IoB prica B 3aBUCMMOCTH OT HOPM BhICEBa ceMsiH, cM (2013-2014 rr)

®mar 2-0 IUCT 3-u#l TUCT
Copr, copToobpasern |BapuanT
nuHa |mupuHa|puHa | mmmpusa | puHa | mmupuHa

1 13,9 |1,18 21,3 1,06 25 0,97
IraMaHT

2 16,3 ]1,58 28,0 11,42 30,5 1,19

1 14,3 ]1,08 22,9 11,08 27,7 11,05
fAnTaps

2 15,3 11,49 24,3 11,39 30,1 (1,31

1 15,1 ]1,39 23,7 11,38 30,3 1,29
Peryn

2 16,5 |1,41 24,9 1,31 27,7 1,23

1 15,9 |1,43 23,3 1,34 26,9 1,35
JIuman

2 16,9 |1,46 25,8 1,37 29,1 1,30

1 19,7 11,53 27,6 11,45 31,1 |1,41
®narmMaH

2 19,2 |1,60 26,4 1,47 31,4 1,40

1 18,7 11,29 26,9 |1,07 32,1 1,05
KII 150-12

2 17,0 |1,10 25,8 11,02 31,6 1,02

1 20,4 11,48 28,4 11,35 29,9 1,26
KIT 220-13

2 20,1 1,50 27,2 |1,36 30,4 1,30

1 18,4 |1,50 26,9 11,39 30,1 1,26
KIT 141-12

2 18,3 |1,44 24,6 11,33 27,9 11,29

1 18,8 |1,60 27,4 11,50 32,0 (1,41
KIT 223-13

2 16,3 |1,54 25,4 11,43 30,7 1,37

1 14,6 ]1,52 24,4 11,45 30,8 1,33
KIT 110-12

2 13,6 1,47 22,4 11,43 28,4 1,37

1 16,98 |1,40 25,28 11,31 29,59 (1,24
CpepnHee

2 16,95 |1,46 25,48 11,35 29,78 1,28

1 13,7 11,3 9,2 12,4 7,4 12,2
V, %

2 10,5 9,1 5,9 8,9 4,5 8,2

Ipumeuyanue: 1 - 400 scxoocux 3épen Ha 1 mM?, 2 - 700 8cxodicux 3épeH Ha

1m?

TakuM 00pa3oM, Ipu 00IMeM COXpPaHEeHH PAHTOB IO BEICOTE PACTEHUH H
JIMCTOBOM IIOBEPXHOCTH, COPTa M COPTO0OpA3IEl HEONUHAKOBO PEArHPYIOT HA
U3MeHeHre IUIOMAfY NUTAHus. IT0 00yCIOBIeHO BO3LeHCcTBUEM ynoOpeHui Ha
pasnuyHbie copta. P. UTo (1965) BRImenseT TpU TUIIA PACTEHUM: C TAXKENBIMU
MeTENKaM#, C OONbIIUM KOJIMYECTBOM METENOK (CHIBHOKYCTSIIHNECT) U
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IPOMeXYTOYHHE. BnusHue ymoOpeHUN HA PACTEHUS DPUCA C TAKEIEIMU
MeTENIKAMU IPOSIBISIETCS B YBEJIIMYEHUHU UYMCJIa KOJIOCKOB. Y BTOPOTO THIIA
pacTeHU# KOJIUYECTBO KOJOCKOB B METEJKe H3MEHSeTCsS Majo, HO
yBeIUYKBaeTCs KOJIMYECTBO IIPONYKTUBHEIX [100eroB. [Ipu HopMe BhHICeBa CeMSIH
400 3épeH Ha 1 M2 pa3Max KyIIeHUs MeXOy COpTamu coctasnsert 2,4 - 3,1, a
npu 700 3éprax - 1,2 - 2,0. B nepBoM ciay4ae pa3nuyus B IPOLYKTUBHOCTHU
METENKY HUXKE, YEM BO BTOPOM. YBEIHUYEHEe KOHTPACTHOCTH B IIPONYKTUBHOCTH
MeTENIOK y COPTOB Ha 3arylmeHHOM I[I0CEBe W NPUBONUT K CHUXKEHUIO
IIPUBENEHHEIX KOPPETISAIMOHHEIX B3aUMOCBSI3€EH.

Tabnuma 5. MeXKCOpPTOBbIE B3aUMOCBSI3U Pa3MepPOB JINCTHEB C KOTHYECTBOM
KOJIOCKOB METEJIKU U eé TIPOOYKTUBHOCTHA B 3aBUCHUMOCTH OT HOPMEI BEICEBaA
CEMSH

Homa BrICEBa ceMsH, mIT/M?
[TpusHaku 400 700

r+s, r+s,
KOJIMYECTBO KOJIOCKOB B METETKE:
- onwHa (IraroBoro IMUcTa 0,64 + 0,272 -0,22 + 0,345
- INIMHA 2-TOJIUCTa 0,66 + 0,266 0,27 + 0,340
- OnuHa 3-ro JUCTa 0,62 + 0,277 -0,10 + 0,352
- mypuHa (HIaroBoro aucTa 0,84 + 0,192 0,44 + 0,317
- IMMPHUHA 2-T0 JINCTa 0,74 + 0,238 0,37 £ 0,328
mMpuHa 3-T0 TUCTa 0,62 + 0,277 -0,18 + 0,348
Macca 3epHa C MEeTEJIKH:
- onHa (raroBoro aucTa 0,05 + 0,353 -0,16 +.0,349
- INIMHA 2-TOJIUCTAa 0,05 + 0,353 0,08 + 0,352
- INUHA 3-TO JIUCTa 0,03 + 0,353 -0,18 + 0,348
- mupuHa (HIaroBoro aUCTa 0,71 + 0,249 0,42 + 0,321
- IIUpUHA 2-TO JTUCTa 0,79 + 0,217 0,44 + 0,317
mIMpuHa 3-T0 TUCTa 0,79 +£ 0,217 0,11 £ 0,351

BriBog.

HpOBeJIéHHbIMI/I HCCJIENOBAaHUAMHU YCTAHOBJIEHO, YTO U3MEHEHHUE IIJIOTHOCTH
II0CeBa BJIUSAET Ha OLIEHKY CEJIEKIKMOHHOI'O0 MaTepualia IO BEICOTE paCTeHI/IfI u
9JIEMEHTaM IIPOAYKTHBHOCTH meTrénku. Ha HN3PEXKEHHOM IIOCEBE BBHIOEJIAITCA
CHUJIBHOKYCTAIIUECA ¢)0pr1, olipenendrolne TUII PAaCTeHUd O KOHerTHOfI
TEXHOJIOTHX BO3EJIbIBAHUA.
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PRESENT STATUS OF RICE PRODUCTION IN EGYPT

Abdelsalam E-Draz
Head of Research (Breeder& Genetist )
E-mail: abdelsalamdr70@gmail.com

Rice in Egypt grown in the Northern Part of the Delta of River Nile in area of 600,000
ha. Rice breeding in Egypt has started since 1917. More than 50 inbred rice verities were
developed as Japonica , sticky low amylase rice .

Rice varietal improved depend mainly on classical meted of breeding , except some
lines developed by anther culture .Hybrid rice breeding was started since 1995-Five hybrid
rice varieties were developed (12 tonlha ).The yield of inbred varieties reached to 9.9
ton/ha .Although we reached the high yield per unit area and water, on the other side
different problems appeared in rice areas like : water shortage ,Stalinization, blast
diseases .Different Key points have been taken into consideration like . develop high grain
yield , early with high daily production , quick spread of hybrid rice varieties , application
of farmer participatory approach .Applying crop rotation in rice fields .Training young
scientists on different areas .We are booking for developing super inbred japonica variety .

Introduction
Rice in Egypt, has a great economi crds in Egyptian agriculture Japonica
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short grain is the preferred food of most Egyptians, contributing about 20% to
per caput cereal consumption .It occupying about 600,000 ha , in the Northern
part of the Nile Delta Rice farming engages about one million families ,
moreover , rice grown in the north to prevent sea water intrusion and reduce
Salinization , also for consumption for about90 million people with 42 Kg1 capta
of milled rice .

Recent development of modern varieties as well as optimum package of
recommendations increase the yield from 5.8 ton/ ha to 9.9 ton / ha in the last 25
years , moreover , about 50 rice varieties were developed during that period .

Self sufficiency nowadays is the main target of the policy makers and
scientists , increasing population rate by 1.8 million yearly . So, maximizing the
yield per unit area and m3 of water is the main concern of the researchers
belonging to this crop .

In spite of high yielding ( 10 tonlha ) , the urgent need is break this ceiling
through new tools dethough different problems submerged i.e Water shortage ,
Salinization , blast disease, attaking the highest grain yield varieties , bakana
disease , changing in consumption pattern and missmanagerit in farmers fields
,due to liberalization in Agr. Sector .

Rice Production Poliey

1- Sustainability: to sustain the highly productivity .

2- Maximizing the yield /unite area and water .

3- Optimizing Agricultural management ,throudh new technologies .

Key points for increasing production

1. Develop early , high productive varieties high daily produeti on , resistant to
diseases and insects.

2. Quick spread for hybrid technology and varieties.

3. Sharing responsibilities with private sector in developing Inbred and hybrid
varieties.

4. Application of farmer participatory approach especially in developing
varieties and in hybrid rice production.

5. Applying Crop new patterns and rotation.

6. Training young scientists belonging to different disciplins.

Rice Situation:

1-Area around 600,000 ha .

2- Yield is fluctuating ( 9.3-10t/ha) .

3-Atotal of 20% from the rice area are suffering from salinity .

4-Rice varieties are japonica, short grain, belong to three duration categories
of total duration, 125,135,145 days .

5-Consumption per capita is 42 Kg of milled rice .

6- Self sufficiany achieved from 1.4 million acre .

Yield Average (1986-uptonow)
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Causes of yield Gap:

1- Soil salinity and alkalinity.

2- Growing rice after rice .

3- Inapropriate water management .

4- High percentage of post harvest losses .

5- Missmanagement of rice crop in farmers fields .

6- Low seed quality in farmers fields .

How to Narrowing The Yield Gap:

Through the Multidisciplinary Research Program i.e. varietal improvement ,
cultural practices component , Plant pathology , Technology generating and
transfer and Economic evaluation components .

1- Rice Varietal Improvement Component : (RVIC):

Objectives identified :

-Develop and release new varieties possessing high yield potential by
developing new plant type ( >10 t/ha ) -Short duration (125-135-145days )

-Develop new varieties tolerant to stress conditions , salinity and drought
(Giza 179)

-Deselop new varieties resistant to blast disease, insect resistance , bakana
disease

Multidisciplinary Rice Research Program approach

Egypt must increase the yield and productivity of rice through a
well-organized multi - disciplinary team approach .Although Egypt is one of the
few countries with an average yield of 9.3 than , its possible to reach 12 ton /ha
in demonstration fields .

* Plant breeding : developing new improved varieties tailored with resistance
to diseases and insect pests, early and short stature .

* Seed production : produce pure seeds of breeder, foundation and register
seed classes to increase covering % with certified seeds for all varieties .

* Agronomy :Apply the optimum cultusal and fertilizers management for rice

* Plant protection : Contain , plant pathology, entomology and weed
management components ,help breeders in developing Resistance for HYVS.

* Extension services : verifying and transferring new technologies to the
farmers .

* Develop HYV with excellent grain quality and low amylase (18-20%).

* Develop HYV could be grown under saturation state of the soil (saving
20-30% of the total requirements (9.52 instead of 15.3 thousands m3/ha)- Some
of these varieties can be grown at the end-tail of the canals Which be grown
under aerobic conditions .

* Develop high daily production varieties (HDPV) .
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Table 1. Egyptian Varieties
Variety Parentage Duration (days ) |Yield (T/ha) |Blast f’)(t)ig;
Gizal77 (1995) |G.171/yomji No.1//Pi.No.4]125 9.8 R |R
Gizal78 (1996) |Giza 175 / Milyang 49 135 1101 R |R
Sakha 101(1997) |Giza 176/Milyang 79 12.5 145 MS |R
Sakha 104 Gz4096-6/gz4100-9 10-9 132 MS |R
Sakha 106 (2011) 10.8 128 R R
Giza 179(2012) |GZ6296/Gz1368 13.6 128 R |R

TOTAL SOLUBLE PROTEINS AS BIOCHEMICAL MARKERS IN RICE
BREEDING

Ashraf M. Elmoghazy

Rice Research and Training Center (RRTC), Sakha 33717,
Rice Research Department, Field Crops Research Institute (FCRI),
Agricultural Research Center (ARC), Egypt.

E-mail: drashrafmoghazy@gmail.com

Total soluble proteins were utilized as biochemical markers in studying rice varietal
polymorphism, linkage to drought and salinity tolerance and assessment of hybrid rice
seed production purity. The obtained results showed that the drought and salinity tolerant
genotypes had protein bands with high intensities. These bands were absent from sensitive
genotypes and could be used as a distinguishable marker between tolerant and sensitive
genotypes. For hybrid rice seed production purity, the CMS line showed a clear protein
band with molecular weight of 70kDa which is completely absent from restorer parent
Giza 178 R. The assessment of the purity of F, seeds was calculated to be 96%.

Key words: Rice (Oryza sativa L.), Biochemical markers, drought, salinity, hybrid
seeds.

Rice (Oryza sativa L.) is one of the most important food crops all over the
world, since it is considered as the stable food for more than 50% of the world
population (Khush, 2005). In Egypt, rice is very important cereal food crop.
Great efforts have been done to develop high yielding, stress tolerant and pest
resistant modern Egyptian rice varieties, with high grain quality. Rice breeder
needs to study many characteristics linked to grain yield and biotic and abiotic
stresses resistance. Identification of markers linked to such economically
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important traits is of a great significance for rice breeders. These markers could
be used for marker assisted selection (MAS), gene pyramiding, map based
cloning, differentiation between varieties (fingerprinting), monitoring the
response to different biotic and a biotic stresses and also in seed purity
assessment (Prabhu et al., 2009; Ali et al., 2013; Ragimekula et al., 2013; Galal
et al., 2014; Das and Rao, 2015; Elmoghazy et al., 2015; Ramadan et al., 2015).

Many markers have been developed including morphological, biochemical
and molecular markers. Between all molecular markers used, Total Soluble
Proteins (TSP) were found to have many advantages of biochemical markers, it
is fast, accurate, cheap, easy to perform and highly polymorphic, since it covers
multiple portions of the genome.

The objective of the present investigation is to demonstrating the usefulness
of TSP as a biochemical marker for polymorphism assessment for rice genotypes
differing in drought and salinity tolerance and for the assessment of hybrid rice
seed production purity, to save a lot of time and money needed to perform the
grow out test (GOT), in which the breeder scarify one whole season for assessing
the hybrid seed purity.

Materials and Methods

This investigation was carried out at Rice Biotechnology Lab. of Rice
Research and Training Center (RRTC) located at Sakha, Kafrelshiekh, Egypt.

Plant Materials

Eleven Egyptian and introduced rice varieties/lines were selected as tolerant
and sensitive entries for drought and salinity stresses, i.e., Agami M1, Sakha 101,
Gaori, GZ 5310, Giza 178, IR 65829, IET 1444, WAB 326, Nabtat Asmar, IRGA
317 and Giza 177. For hybrid seed production purity, the new Egyptian hybrid
rice variety (H1) individual seeds and its parents i.e, IR 69625 A (CMS line) and
B (maintainer line) and Giza 178 R (restorer line) were studied.

Protein extraction

One hundred mg of husked grains (single grain in case of hybrid rice) were
ground in mortar to a fine powder and 2ml acetone were add and homogenized
until acetone completely evaporated. Total soluble proteins were extracted by
adding 1ml of Laemmli extraction buffer (Laemmli, 1970). Samples then
centrifuged at 15000 rpm for 20 min at room temperature and supernatant
transferred to new an Eppindorf tube.

Polyacrylamide gels preparation

Slabs of 12% acrylamide for separating gels and 4% for stacking gels were
prepared according to Laemmli (1970). Twenty ul of crude extraction were
loaded and electrophoreses at 75V for 12h using Tris-Glycine SDS running
buffer.

Staining and analysis

After running, gels were stained with Commasei brilliant blue 250 RR (250
mg Commasei, 60 ml ethanol, 60 ml D.W. and 10 ml acetic acid) for 30 min.
Excessive stain was removed with de-staining buffer (240 ml methanol, 40 ml
acetic acid and 560 ml D.W.) for several hours. Finally gels were photographed
and analysis using BioDocAnalysis software (Biometra, Germany).
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Results and Discussions

Polymorphism assessment for drought and salinity tolerance

The analysis of total soluble proteins banding pattern for the eleven tested
rice genotypes showed from 22 to 27 bands (Figure 1). Some of these bands
were polymorphic, the others were monomorphic. The analysis of varietal
characterization for drought and salt tolerance showed 22 protein bands of them
were monomorphic, since these bands were found in all entries at the same
intensities.

The other bands were polymorphic. Band No 7 of molecular weight 70 kDa
was present only in the salt tolerant varieties Agami M1, IR 65829, Nabtat
Asmar and IRGA 317, with high intensity. This band was completely absent from
sensitive entries. This band could be related to drought and salt tolerance,
especially where its molecular weight was also equal to that of the group of
proteins called "Heat Shock Proteins 70 kDa, HSP 70" which were found to be
responsible for many abiotic stress tolerances in most plant species (Vierling,
1991, Anderson et al., 1994 and Elmoghazy, 2007). In the same manner, some
bands of high molecular weight (bands No 1, 2,3 and 5) were found in high
intensities in drought tolerant entries (Agami M1, Giza 178, IET 1444, WAB 326
and Nabtat Asmar), but these bands were ether completely absent or showed
very low intensity in sensitive entries.

Hybrid rice seed purity assessment.

The new Egyptian hybrid rice variety H1 and its parents (CMS line, IR 69625
A, its maintainer line B and restorer line, Giza 178 R) were studied. Figure 2
represents protein patterns for parents. There was no any difference between
patterns of CMS line and its maintainer line. But in the case of restorer line,
Giza 178, the band No 4 of molecular weight 70 kDa, which clearly found in
CMS line, was absent. This band was distinguishable between A line and R line.
Fifty Fls seeds were analyzed (Figure 3, A and B), forty eight of them had the
same pattern as the CMS line. The other two Fls were off-type as male parent.
The percent hybrid seed purity could be calculated as 96%.

These findings could be used to primary explore many hundreds of our
genetic stock accessions to drought and salt tolerance and utilize tolerant
entries as donors in breeding program for these economic important traits. Also,
this procedure could be used to analysis breeding lines at early stage for the
same purpose. Meanwhile, TSP technique could be very helpful in the fast
assessment of hybrid rice seed purity.
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Fig. 1. Total soluble protein banding patterns for the elven studied rice
genotypes. 1, Agami M1; 2, Sakha 101; 3, Gaori; 4, GZ 5310; 5, Giza 178; 6, IR
65829; 7, IET 1444; 8, WAB 326; 9, Nabtat Asmar; 10, IRGA 317 and 11, Giza
177. Arrows indicate to polymorphic bands which present only in drought and
salinity tolerant genotypes.

M IR 69625 A IR 69625 A IR 69625 B IR 69625 B Ciean 178 R Giean 1T R
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Fig. 2. Total soluble protein banding patterns for the parental lines of the
Egyptian Hybrid Rice 1. Arrow indicates to the polymorphic band which
present in CMS line and absent from male parent Giza 178 R.
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Fig. 3 (A and B). Total soluble protein banding patterns for the Giza 178 R,
CMS line and fifty F1 seeds of the Egyptian Hybrid 1. Arrows indicate to the
absent band from male parent Giza 178 and two of Fls.

References

1. Ali, A.A., M.S. Megeed, S.A. Dora, A.E. Draz and A.M. Elmoghazy (2013). The
utilization of BH14 SCAR marker as a marker-assisted selection in breeding rice for
drought tolerance. Egypt. J. Plant Breeding, 17(2): 566 - 575.

2. Anderson J.V., Q. Li, D.W. Haskell and C.L. Guy (1994). Structural organization of
spinach endoplasmic reticulum 70-kilodalton heat-shock cognate gene and
expression of 70-kilodalton heat-shock genes during cold acclimation. Plant Physiol.
104: 1359-1370.

3. Das G. and Rao G.J.N. (2015). Molecular marker assisted gene stacking for biotic
and abiotic stress resistance genes in an elite rice cultivar. Front. Plant Sci. 6:698.
doi: 10.3389/fpls.2015.00698.

4. Elmoghazy A.M. (2007). Genetic and molecular breeding for drought tolerance in
rice. Ph.D. Thesis, Dept. Gene. Fac. Agri. Kafr Elsheikh Uni.

5. Elmoghazy A.M., A.A. Ali, S.A. Dora, M.S. Megeed and A.E. Draz (2015).
Polymorphism of some rice genotypes using Intron-exon splice junction markers.
Proceedings of the 2ed El-Minia International conference for Agriculture and
Irrigation in Nile Basin Countries, 2: 392-403.

6. Galal O.A., M. Abo-Youssef, M. Abdelaziz, A.T. Gharib and S.A. Dora (2014).
Assessment of genetic purity of some hybrid rice parental lines using protein profile
and fertility restorer gene linked markers. International Journal of Biotechnology

186



MeowcdyHapodHas HayuHas kKoHpeperyuA. International Scientific conference.

ﬂocmumenuﬂ u nepcnekKkmuesl pazsumusi cejieKuuu u eo3de. A puca 8 Ci cy T M KAumMamom

Achievements and prospects of rice breeding and cultivation in temperate countries
(26 -27).11.2015.- 275 c. ISBN: 978-5-906217-85-1

10.

11.

12.

Research 2(6): 075-088

. Khush G.S. (2005). What it will take to Feed 5.0 Billion Rice consumers in 2030.

Plant Molecular Biology 59: 1-6.

. Laemmli, U.K. (1970). Cleavage of structure proteins during the assembly of the

head of bacteriophage T4. Nature 227: 680-685.

. Prabhu K.V,, Singh A K., Basavaraj S.H., Cherukuri D.P., Charpe A., Krishnan S.,Go

pala, Gupta S.K., Joseph M., Koul S., Mohapatra T., Pallavi J.K., Samsampour D., Sin
gh A., Singh Vikas K., Singh A., Singh V.P. (2009). Marker assisted selection for
biotic stress resistance in wheat and rice. The Indian Journal of Genetics and Plant
Breeding, 69(4): 305-314.

Ragimekula N., N.N. Varadarajula, S.P. Mallapuram, G. Gangimeni, R.K. Reddy and
H.R. Kondreddy (2013). Marker assisted selection in disease resistance breeding. J.
Plant Breed. Genet. 1(2): 90-109.

Ramadan E.A., A.M. Elmoghazy and H. F. El-Mowafi (2015). Molecular markers
based genetic diversity analysis for drought tolerance in rice (Oryza Sativa L.) using
SSR Markers. International Journal of Scientific Research in Agricultural Sciences,
2: 137-146.

Vierling, E. (1991). The role of heat-shock proteins in plants. Annu. Rev. Plant
Physiol. Plant Mol. Biol. 42: 579-620.

UDC 631.8:633.18
MULTICOMPONENT NUTRION AS A WAY TO REALIZE YIELD
POTENTIAL OF RELEASED RICE VARIETIES
Belousov I.E., Paraschenko V.N.
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Belozerniy, 3, Krasnodar, 350921, Russia,
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Efficiency of foliar nutrition with complex fertilizers of multicomponent structure was

studied during field and industrial experiments. The high efficiency of this technological
method was found out, especially in good tillering crops with high nitrogen supply. It is
noted that the yield increase is obtained primarily by improving conditions for ripening of
side sprouts, which are a powerful reserve for realizing potential of the cultivated varieties.

Key words: rice, mineral nutrition, nitrogen supply, foliar nutrition, yield, structure

elements.

One of the key factors for obtaining stable and high rice yield is providing

full and balanced mineral nutrition of plants. Intensive rice varieties released for
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production are characterized by high responsiveness to the level of mineral
nutrition, while reacting vehemently to the shortage of a particular element. Of
particular importance in this case are nitrogen, phosphorus and potassium
[1,2,3].

Monitoring study of change in fertility of major soil subtypes in rice-growing
zone of Krasnodar region has shown a steady downward trend in the level of
their provision with mobile forms of phosphorus and potassium [4]. This is due
to the fact that in recent years, only the nitrogen fertilizers were applied in
doses close to the optimum, while the amount of applied phosphorus and
especially potash fertilizers was inadequate,

It was found that the decrease in doses of phosphorus and (or) potash
fertilizers less than optimal, or their exclusion from the system of fertilizer leads
to reduced yields and the immune status of rice plants [5]. The decrease in the
dose introduced into the main application of fertilizer can be offset by foliar
application of complex fertilizers. At the same time combination of basal
fertilizing with soil and foliar nutrition allows optimizing costs of their
application, to increase the effectiveness of fertilizers, in the first place -
nitrogen, by ensuring a balanced mineral nutrition of plants. Thus the lack of
one or another element of mineral nutrition can be compensated [6]. It may
result into increasing yield of released rice varieties and reducing costs of its
obtaining.

Materials and methods. Research was conducted in conditions of field and
industrial experiments. Meadow-chernozemic soil, weakly alkalinized, heavy
loamy. Its characteristic: humus - 3,24 %; basic: nitrogen - 0,24 %, phosphorous
- 0,13 %, potassium - 1,25 %; hydrolizable nitrogen - 3,8; mobile phosphorous -
4,6; mobile potassium - 23,6 mg/100 g, pH - 7,4.

Rice varieties - Diamant, Victoriya. Seeding rate - 7 million of germinating
grains/ha.

Fertilizers: mineral - carbamide (46 % r.a.), double superphosphate (46 %

a.), potash chloride (57 % r.a.); complex - Atlante, Kelik Potassium-Silicon
(Kelik-K-Si), Nutri-Fite. Mineral fertilizers were applied: phosphorous and
potash- full dose before sowing, nitrogen - divided: N,, during main application
(before sowing) and N¢, as top dressing during tillering stage (5-6 leaves).
Complex fertilizers were applied as foliar nutrition during tillering stage (6-7
leaves): in the field experiment - with low-capacity shoulder sprayer, in the
industrial - by plane, together with fungicides

Cultivation technology used in experiments - according to ARRRI
recommendations [4]. Irrigation regime - shortened flooding.

Accounting, monitoring, analyzes were performed by standard methods
[7,8].

For biometric analysis model sheaves were taken from each experimental
variant. Were determined: plant height, length of panicle, productive tillering,
weight of grain main and side panicles, 1000 grain weight, number of grains
from the main and side panicles, grain sterility was calculated.

Rice yield in the field experiment was counted by plots. The obtained data
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were brought to standard measures of humidity (14 %) and purity (100 %)
followed by mathematical processing with analysis of variance.

Results and discussion.

Rice cultivation technology used in the present time provides broadcast
sowing of rice and shortened irrigation regime, which usually results in crops
with a stand density of 350-400 and more plants / m2. Under these conditions it
is particularly important to provide them with sufficient quantity of available
mineral nutrients.

It is well known that one of the factors in obtaining high yield of rice is full
and balanced mineral nutrition of plants. Its value is enhanced by the
introduction of intensive rice varieties with high response to fertilizers that are
sensitive to the lack of mineral elements. This is particularly evident during
application of high doses of nitrogen fertilizers (table 1).

As it follows from the data presented, the key factor in determining obtained
yield was the balance in mineral nutrition of plants. Exclusion of potash
fertilizers and dose reduction of potassium one applied during main application
leads to a decrease in rice yields. The least yield in the experiment (8,89 t/ha)
was obtained when applying N,,, Joint application of nitrogen and phosphate
fertilizers ensured yield increase in the amount of 0.30 - 0.72 t / ha, while the
application of complete mineral fertilizer - 0.40 - 0.88 t / ha. It should be noted
that yield in the variants where lower doses of phosphorous were applied (P,;),
was by 0,42 - 0,48 t/ha lower , than with the dose P, This indicates that even at
average availability of soil with mobile phosphates, halving the dose of
phosphorus during main application leads to yield losses.

Table 1. Effect of combinations of single-component fertilizers on yield of
rice variety Diamant.

. . Increase

Variant Yield, t/ha
t/ha %

Ny 8,89 -
Ni40Pso 9,61 0,72 8,10
N, 4Py 9,19 0,30 3,37
N 40P5oKyg 9,77 0,88 9,90
N40P55Kyo 9,29 0,40 4,50
Least significant difference 0,215

Foliar nutrition is a good addition to the root nutrition of plants, especially in
cases when during main application several fertilizers are not applied or are
applied in non-optimal doses. Nutrients applied directly to the vegetating plants,
are firmly held and quickly absorbed, directly involving in the process of
metabolism. This ensures balanced mineral nutrition of plants allowing in a
timely manner to eliminate the deficit of one or another nutritional element,
avoiding, at the same time, excessive use of fertilizers. The main advantage of
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foliar nutrition lies in its economy. When spraying plants with solutions of
nutrient losses are virtually eliminated, and far less fertilizer is consumed than
when applying them into the soil. Combining fertilizers, insecticides and
herbicides in one solution allows saving time and material resources.

In rice growing for foliar nutrition we use fertilizers, composed from
chelated macro- and microelements easily available for plants. They have three
main functions: fertilizing, regulation and protection. Choosing type of fertilizer
as well as time of its application depends on the aim.

To increase efficiency of nutritional elements from fertilizers applied to soil,
balance of macro- and microelements of plant nutrition, to ease the stress of a
chemical weeding, complex fertilizers containing nitrogen, phosphorus and
potassium, with different combinations of micronutrients are applied. The
application is recommended in the stage of 4-5 leaves.

To eliminate the deficiency of phosphorus and potassium, it is recommended
to use phosphorus-potassium fertilizers. Their application is appropriate first of
all for crops with enough nitrogen supply; late sowing; seed plots, as well as for
cultivating rice varieties with a growing period of 120 days. Optimal timing of
fertilizing - at the stage of 6-8 leaves or after flowering [9].

Conducted foliar nutrition compensated for the lack of mineral elements
(table 2).

Table 2. Effectiveness of foliar nutrition on the background of nitrogen
application, variety Diamant.

. ) Increase
Variant Yield, t/ha
t/ha %
N, 40Pso 9,61 - R
N,4Ps, + Atlante 10,16 0,55 5,72
N,,0P5, + Kelik-K-Si 10,30 0,69 7,18
Least significant difference 0,190

As follows from the results, foliar nutrition to some extent had compensated
for the excluding phosphate and potash fertilizers during main application. Yield
increases in all variants were mathematically accurate. Application of complex
phosphorus-potassium fertilizer provided a yield increase of 0.55 t / ha (5.72%),
and potassium - silicon - 0.69 t / ha (7.18%). The similar was the effect of foliar
nutrition applied on nitrogen background.

Thus, with adequate plants supply with nitrogen nutrition, limiting factor is
the lack of other mineral nutrients. Foliar nutrition with complex fertilizers
compensates for their deficits.

The effect of the fertilizer applied as a top-dressing, as a rule, is complex,
i.e., the effect of fertilizer is manifested through a series of inter-related
indicators. Analysis of the structural elements of productivity reveals, by means
of which indicators it was a change in the upward or downward. These data are
shown in table 3.
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Table 3. Results of biometric analysis, industrial experiment, variety -
Victoriya

Grain weight, g. ||1000 grain weight, g. IGrain sterility, %
. Tillering |From |From From [From . .
Variant —
coefficient|main  |side From main ([side From Main Sldeﬁ Plant
. . plant . . plant |panicle|panicles

panicle|panicles paniclepanicles

Control |1,6 4,07 1,54 5,61 |25,65 (24,72 [25,49|7,71 13,30 |9,11

Nutri-Fite|1,8 4,52 2,93 7,45 25,94 [25,47 ]25,76|7,67 7,16 7,47

The intensity of tillering of rice plants is one of the key parameters, because
it shows how much productive sprouts per unit area were formed, and it is
important for an objective analysis of the contribution of the structural elements
in the formation of productivity. In the experiment the average value of tillering
varied little: it was 1.6 sprouts per plant in the control variant and 1.8 - in
experimental one.

It is known that top-dressing with complex fertilizers, containing phosphorus
and potassium, made at the end of tillering, primarily affects the productivity of
side sprouts. Its effect on productivity of main panicle is weaker, as by the
moment of applying foliar nutrition it is already formed to a large extent [9].

It follows from the above data, the weight of the grain from the main panicle
in the control variant averaged 4.07 g. It should be noted that in the thickened
plantings with a low value of tillering, it was significantly lower than in ones
with good tillering. In plots with foliar nutrition the weight of grain from main
panicle averaged 4,52 g., i.e. it was by 0,45 g. higher.

Formation of side sprouts is a powerful reserve for the potential of the
cultivated varieties. Grain weight from side sprouts, and, consequently, from the
plants was higher for the variant with foliar application. This value in the control
variant was 1,54 g. And in the experimental one- 2,93 g. This indicates an
improvement in terms of grain filling and maturation in side sprouts under the
influence of foliar application. In a whole the grain weight from the plant in the
experimental variant was by 1,84 g. higher than in control one.

The mere fact of formation of a certain number of side sprouts cannot tell
about its positive contribution to the resulting yield. It is known that side sprouts
are formed later, and the conditions for their maturation are often less favorable
than those for the main panicle. This leads to a lower weight of the grain, as
increasing the proportion of shrunken grains, as well as increasing the number
of sterile spikelets. Therefore, when analyzing the structure of the crop, it is
important to take into account such factors as the weight of 1000 grains and the
amount of grain sterility.

Analysis of the data shows that, if the mass of 1000 grains in the main
panicle was similar (0.29 g higher in the experimental version), the figure for
the side panicles has differed by 0.73 g. The latter indicates an improvement in
the conditions of maturation of side sprouts as a result of foliar application. In
general, the weight of 1000 grains from plants in experimental version was 0.27
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g higher than in control one.

Calculation of grain sterility has shown that foliar nutrition has sharply
reduced the number of sterile spikelets on side panicles. It was 7.67% against
13.30% in the control variant. It should be considered that plant of one of the
analyzed sheaves in this variant didn’t have any side sprouts. It is important for
the analysis for the following reason: in the control version in which plant had a
low degree of tillering (1.0-1.3), grain sterility of side sprouts (compared to the
main one) increased slightly (5.77 and 8.48%, respectively). When the number of
sprouts was about 2, a sharp increase in the number of sterile spikelets was
observed in both the main panicle (up to 8,09-9,32%) and the side ones (13.74 -
17.69%). At the same time plants from experiment variant didn’t have such
tendency: the grain sterility in side panicles was lower than in main ones. In a
whole grain sterility on experimental plot was by 1,62 % lower than on control
one (7,47 and 9,11 %, respectively).

Thus, all considered key indicators of yield showed a positive effect of foliar
nutrition: in the experimental variant the weight of grain, both from plants and
1000 grains was higher than in the control, and grain sterility was lower.
Calculation of the economic efficiency of fertilizer application showed that foliar
nutrition with studied complex fertilizers is economically feasibile. With the yield
comparable to optimal variant (N,,,P5,K,,) or to doses of nitrogen phosphorous
fertilizers most commonly used in production (N,,,P,,), costs for fertilizer use
decreased by 2300 and 500 rubles respectively at comparable conditional net
income - 5990, 5780 and 5720 rubles. / ha, respectively. This cost recovery
amounted to 3.74 rubles. / rubles costs against 1,48-2,60 on the comparison
variants.

Conclusions.

1. Foliar nutrition with complex fertilizers is an effective way to increase yield of
released rice varieties. First of all the are recommended for tillering crops
with high nitrogen supply.

2. Foliar nutrition primarily affects the productivity of side sprouts, which are a
powerful reserve for the potential of the cultivated varieties. Thus, all
considered key indicators of yield showed a positive effect: in the
experimental variant the weight of grain, both from plants and 1000 grains
was higher than in the control, and grain sterility was lower. All this provides
an increase in the amount of grain yield, as well as optimizes the cost of its
obtaining.
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DEVELOPING INTERSUBSPECIFIC RICE HYBRIDS FOR BREEDING
VARIETIES WITH HIGH PRODUCTIVITY AND GRAIN QUALITY
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Federal State Budgetary Scientific Institution
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During the performed work the content of protein and amylose at various hybrids of

rice, as well as average weight of grain from a plant were studied. The conducted research
has allowed to allocate in hybrid populations samples with the increased protein and
amylose content and high productivity.

Key words: rice, amylose, protein, productivity, heterosis, hybridization.

At the moment Russia is self-sufficient with rice grain. About 200 thousand

tons of rice are imported. Approximately the same amount of rice grown in
Russia is exported [1]. One of the most effective ways on increasing of
increasing the competitiveness of domestic rice and profitability of the rice
sector is breeding high-yielding varieties that meet international quality
standards. Rice varieties of new generation should not only possess high
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productivity and biological resistance, but be also beneficial to stand out against
other with technological properties of grain, allowing to obtain a high yield of
high-quality grain. Therefore, to substitute imported varieties, the main efforts
should be directed on development of long-grained, large-grained, high-amylose
varieties, with improved cooking quality and nutritional value, which were
previously imported from abroad.

Russia has previously grown only low amylose varieties with amylose content
(AC) of 15 - to 19%, but in recent years due to the growth of consumer culture of
this crop, there occurred the necessity of developing domestic varieties of
different quality (with AC 22%, glutinous varieties).

Starch properties are a key determinant of food and cooking qualities of rice,
whereas the amount of protein and amino acid composition affect its nutritional
value. The amylose content affects the consistency of a gel, which is a standard
measure used for selecting methods of rice processing and cooking [13].

Varieties with high amylose (about 25%) do not boil soft during cooking and
can be used for pilaf and other dishes in which it is important to save wholeness
and an attractive appearance of grain [14].

Protein content in rice grain varies from 5 to 15%, sometimes it can reach
18%. There are varieties with increased (10-11%) and high (13-14%) protein
content. The high protein content of the rice caryopsis gives it a creamy color,
reduces the stickiness of the cooked grain, providing a crumbly consistency and
improved the nutritional value of cooked product [16].

Only use of heterosis effect provides an opportunity to increase plants
productivity radically, by more than 50%. In Russian Federation japonica rice is
mostly used. A study using different methods showed their closely related
origins [2-5]. Low genetic heterogeneity of japonica varieties leads to a slight
heterosis in their hybridization [6-7]. Many studies have shown a decrease of
heterosis effect in the number hybrids: japonica / indica, indica / indica, japonica
/ japonica [11]. Heterotic effect of intersubspecific hybrids (japonica/ indica)
may reach 100% and more. Thus, by dry weight of sprouts heterosis of hybrids
japonica / indica reaches 100% and does not exceed 70% and 50% in the hybrids
indica / indica, japonica / japonica, respectively [16]. The number of filled
spikelets in intersubspecific hybrids doesn’t exceed 40%, in interspecific hybrids
it is much higher - up to 90 % in indica /indica and up to 92 % japonica/japonica
[12]. Heterozygous forms S5] / S5i are sterile, samples carrying wide
compatibility genes are fertile (S5' /S5"; S5'/S5"). Introducing these genes into
forms with high combination ability will allow obtaining fertile intersubspecific
hybrids with heterosis of 100 % [8-15].

Materials and methods.

Purpose of this research was developing initial material with intersubspecific
hybridization. This will increase the reaction norm of the sample by using the
genetic potential of both subspecies, and thus provides greater stability of the
resulting rice yields.

The problem of increasing amylose content is also simultaneously solved.
Amylose content in domestic varieties is 16 - 20 %, that of indica varieties used
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for hybridization is 22-27%. In our research we used Infralum FT-10 to measure

amylose content. .
Results.

The purpose of this research was developing breeding material with
increased amylose content and high productivity.

Table 1. Characteristic of collection samples with high amylose content and

resistant to blast

o . Plant Number of Protein  |Blast
Name of indica Days till . . Amylose )
A height, |productive o, [content, |resistance,
sample ripening content, %|,
cm sprouts, pcs. % degree
TDK 1 128 113,00 |14 5,00 8,6 1
IR 77186-122-2-2
_3(NSIC RC 158) 120 97,00 16 22,5 8,4 1
IR 66 115 96,00 14 23,5 8,1 2

Table 2. Brief characteristic of some rice varieties used for hybridization

Main . Number of
Plant anicle |7 spikelets
Variety height, p panicle [Subspecie p . Additional traits
length, - per panicle,
cm weight, g
cm pcs
Resistance to blast,
Moro-berican |110,00 |17,75 0,84 Japonica [180 salinity and other
stresses, (Guinea)
Coloured paleas,
purple apiculus, gene
Dular 80,00 20,70 1,89 Indica 80 is linked to S5 locus
(India)
Aromatic, unique
Asycena 8500 [16,40 |1,03  |[japonica [120 A
system, resistant to
blast (Philippines)

One of the tasks of the research was selecting high productive plants in
hybrid combinations with high amylose samples.
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Table 3. Mean weight of grain from the plant in hybrid combinations, g

Name of the sample

Mean value of weight of grain

from the plant (X+Sx), g

Weight of grain
from the plant,
min, g

Weight of grain
from the plant,
max, g

158*Anait 2,3+0,15 1,92 2,58
158*Flagman 4,5%0,25 3,98 5,03
158*Juntary 3,2+0,35 2,50 3,99
IR 66*Anait 3,7+0,25 3,20 4,28
IR 66*Novator 4,3+0,20 3,88 4,74
IR66*Flagman 3,9+0,23 3,44 4,44
IR 66*Sharm 4,8+0,33 4,09 5,47
IR 66*Juntary 5,1+0,41 4,24 5,98
Regul*Azusena 2,3£0,15 1,98 2,62
TDK*Juntary 3,9+0,27 3,41 4,57
Sharm*Dular 1,8+0,09 1,61 2,04
Moroberican*Anait ]2,4+0,26 1,92 3,05
Upla*Anait 3,0+0,16 2,68 3,36
Snezhinka St 4,7+0,58 3,28 6,14

Table 4. Mean value of quality characteristics of rice samples%

Combination Protein,% Humidity, % Amylose,%
158*Anait 7,958 8,43 23,896
158*Flagman 8,309 8,071 23,754
158*Juntary 9,083 7,924 24,574
IR 66*Anait 8,115 8,135 24,422
IR 66*Novator 7,535 8,198 25,495
IR 66*Flagman 9,219 8,071 24,954
IR 66*Sharm 7,728 8,126 24,326
IR 66*Juntary 8,849 7,988 25,574
Regul*Azusena 7,531 8,158 26,74
TDK*Juntary 7,582 8,238 10,864
Sharm * Dular 7,063 8,261 23,813
Moroberican * Anait 8,129 7,774 24,82
Upla*Anait 7,484 8,143 24,544
Snezhinka St 6,658 8,297 17,55
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The mean weight of grain from the plant was in hybrid combinations:
58*Flagman (4,51 g), 158*Juntary (3,24 g), IR 66*Anait (3,74 g), IR 66*Novator

(4,31 g), IR 66*Flagman (3,94 g), TDK*Juntary (3,99 g). Hybrid combinations IR
66*Juntary (5,11 g), IR 66*Sharm (4,78 g), have shown higher mean value of
weight of grain from the plant comparing to standard check variety Snezhinka
(4,71 g) (table 3).

During the research we have studied protein and amylose content in various

rice hybrids. It allowed to select samples with increased protein and amyloses

C

ontent from hybrid populations (figures 1-2, tabler 4).

Conclusions

1.

The mean weight of grain from the plant was in hybrid combinations:
158*Flagman (4,51 g), 158*Juntary (3,24 g), IR 66*Anait (3,74 g), IR
66*Novator (4,31 g), IR 66*Flagman (3,94 g), TDK*Juntary (3,99 g). Hybrid
combinations IR 66*Juntary (5,11 g), IR 66*Sharm (4,78 ¢g), have shown
higher mean value of weight of grain from the plant comparing to standard
check variety Snezhinka (4,71 g) (table 3).

2. In combinations: IR 66*Flagman has shown the highest protein content, its

mean value was 9,219%, in 158*Juntary - 9,083%, Moroberican * Anait -
8,12%. Hybrids IR 66*Juntary (8,849%), Sharm * Dular (7,063%) and
Upla*Anait (7,5%) were significantly inferior to this combination (table 4,
figurel).

3. By amylose content hybrid combination IR 66*Novator is standing out, mean

amylose content in it was 25,495%, IR 66*Juntary (25,574%), Regul*Azusena
(26,740%), Moroberican * Anait, (24,820%) have significantly exceeded
standard check variety Snezhinka (17,545%)(table 4, figure 2).

Kowbuwayma, LS Means
Current effect: F(13,0)=--, p= -
Effective hypothesis decomposition
Vertical bars denote 0,95 confidence intervals

8.0
1.0}
6.0

Benok,%

158*AHaut
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158*AHTapb

IR 66*AHanT
IR 66*HoBatop
IR 66*®narmaH
IR 66*LLlapm
IR 66*AHTapb
Peryn*Asycexa
TOK*AHTapb
LWapm * Dular
Upla*Axaut
CHexmHKa St

Moroberican * AHauT

Kowburayns

Fig. 1. Protein content in studied hybrid combinations, %
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CURRENT STATE AND PROSPECTS OF RICE GROWING INDUSTRY IN
RUSSIAN FEDERATION
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«All-Russian Rice Research Institute»,
Belozerniy, 3, Krasnodar, 350921, Russia,

E-mail: arrri_kub@mail.ru

The article highlights issues of rice production in the world and in Russian Federation,
role of the crop in food balance of country is shown, characteristic of Russian market is
presented. In the future increasing production of rice and its products is planned, through
the introduction of new high-yielding varieties, fast variety changing and state support for
the processing industry in the rice sector.

Key words: rice, yield, variety, quality, variety changing, storage, processing,
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technology, import, export

Rice is one of the staple crops for all the world - it feeds on more than 3
billion people and provides more than 30 % of food calories consumed by
humanity; rice is mostly grown in tropical and subtropical areas. At a present
time (2014/2015) it is sown in 116 countries on the area of 160 million hectares,
annual grain production in the world is about 740 million tons. On yield (mean
value for the world is 4,5 t/ha) rice takes the first place among all grain crops,
and on acreage and gross collection - the second in the world.

Rice growing employs more than 50% of the labor force of the agricultural
sector of the planet. The demand for rice is increasing every year, and according
to forecast of FAO, by 2020 it will amount to 781 million tons, exceeding demand
for wheat by 2-3%. The expected rice production - 750 million tons by 2020 - will
not be able to meet the full demand.

The largest rice producers in the world are China and India - about 35% and
21% of the world total respectively. Smaller amount is produced in Indonesia,
Bangladesh, Vietnam, Thailand, Myanmar, the Philippines, Brazil, Japan and
other countries. In Russia rice gross collection at present time is 1,1 million tons
(for comparison: China - 200 million tons).

When the average world consumption of rice per capita is about 57 kg per
year in Asia, the figure is 80 kg (from 13-15 kg in Turkey and Pakistan to 160 kg
/ year - in Laos, Bangladesh, Myanmar and even 240 kg - in Brunei ). In Europe,
average consumption per year is around 5 kg. The average Russian consumes
about 4.5 kg of rice per year.

Domestic rice-growing industry is now an integral part of the grain
agro-industrial complex, it occupies an important place in its socio-economic
sphere (1). Despite the fact that Russia is not a rice empire, and rice is not one
of the main food and not a leader in the food balance of the population of our
country, the bulk (42%) in the consumption of cereals is this exact crop,
according to IKAR (table 1).

Table 1. Place of rice in cereal consumption by Russian population, %

Name Customer share, % Name Customer share, %
Rice 42 Pea 4

Buckwheat 21 Pot barley 3

«Hercules» 8 Wheat 3

Millet 6 Oat 2

Semolina 5 Corn 2

Barley 4 Total: 100

Rice plays a significant role in the food balance of Russian Federation.

In Russian Federation rice is now grown in three federal districts in 9
regions: the Southern Federal District - Republics of Adygea, Kalmykia,
Krasnodar, Astrakhan and Rostov regions; North Caucasian Federal District -
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Republics of Dagestan and Chechnya; Far Eastern Federal District - Primorski
Krai and Jewish Autonomous Region (table 2).

Table 2. Rice production in regions of Russian Federation in 2014r.

Region Gross collection, thousand Region §hare, % from Russian
tons Federation
Russian Federation 1047,0 100,0
Krasnodar region 823,0 78,6
Rostov region 65,7 6,3
Primorski Krai 60,5 5,8
Republic of Dagestan 54,1 5,2
Republic of Adygeya 20,6 1,9
Republic of Kalmykia 8,0 0,8
Astrakhan region 12,9 1,2
Republic of Chechnya 1,5 0,1
Jewish Autonomous Region |1,0 0,1

In 2015, acreage of rice in Russia amounted to 199.4 thousand ha, yield - 6.2
t / ha, gross collection of rice grain - 1220.7 thousand tons. In main rice
producing region of the country - Krasnodar region, yield has reached 7,0
tons/ha, and gross collection was 945,2 thousand tons (in weight after
processing), (table 3).

Table 3. Dynamics of rice production in Russian Federation

Regions voars

1986-1990 (cpens.) [1997 [2012 [2013 2014 J2015¢
Acreage, thousand ha
Russian Federation [|301,0 151,0 |201,0 ]190,0 |195,0 |199,4
Krasnodar region 148,0 101,0 J133,0 |126,0 |131,0 J134,2
Other regions 153,0 50,0 68,0 64,0 |64,0 65,2
Yield, tons/ha
Russian Federation |3,5 2,2 5,5 4,9 54 6,2
Krasnodar region [[4,2 2,4 6,4 5,8 6,3 7,0
Other regions 2,9 1,8 |31 3,0 |32 3,9
Gross collection, thousand tons
Russian Federation [|1054,0 328,0 11052,0 |934,0 |1047,0 |1220,7
Krasnodar region [614,0 236,0 |1857,0 |728,01823,0 [945,2
Other regions 440,0 92,0 ]195,0 ]206,0|224,0 |275,5

Note: * Operational data, rice harvesting is still in process.
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Increase in gross collection of rice grain in 2012-2015 compared to 1997 in
Russian Federation as a whole and in the Kuban region in particular, is mainly
result of expansion of cultivated areas and increasing yield. Yield, in its turn, has
increased as a result of introduction of new high-yielding varieties, where a
fundamental role in formation yield amount and quality is given to
photosynthesis (4). Equally important is the climate warming and increasing
heat supply for crops during the growing season (3). Special attention is paid on
introduction of adaptive varietal systems based on agro-ecological zoning,
balanced use of fertilizers, ameliorants and pesticides.

In recent years, thanks to introduction of innovative technologies and
varieties with potential yields of 10,0-12,0 t / ha, as well as state support for the
rice industry, rice yield for the first time in the history of Kuban rice growing
approached the figure of 7.0 t / ha, which is level of European rice-producing
countries such as Italy, Spain, Turkey.

Potential opportunities of rice growing in Russian Federation allow annually
produce about 1,5 million tons of rice grain, which will fully provide the
population with rice and significantly increase the supply of exports. Already
since 2010, the situation began to change dramatically, and our country started
exporting significant volumes of rice abroad. Over the past 5 years, the export of
rice abroad averaged 1,013 thousand tons, which is almost on par with imports
(table 4).

Table 4. Characteristic of Russian rice market (2004-2014 )

Rice produced |[Milled rice Need for rice PITOViS.i on

. . with rice of |Import, Export,

(in weight after |produced (at rate of

. . own thousand |thousand

processing),), |(calculation), |4kg/person), roduction. ltons tons
Year [thousand tons [thousand tons |thousand tons & !
2004 398 208 580 36 465
2005 [[521 283 580 49 368 7
2006 [616 335 580 58 359 12
2007 [[637 346 580 60 233 23
2008 [[666 362 568 62 272 31
2009 (882 479 568 84 186 69
2010 [[1050 571 568 100 218 199
2011 [[1049 570 568 100 173 156
2012 [[1056 573 568 100 191 334
2013 {935 505 570 89 225 142
2014 {1047 571 585 98 253 182

It should be emphasized that rice production is still very costly. In the future,
the basis for the survival of rice farms should be the transition to a low-cost,
economically viable rice production systems. The individual elements of these
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systems have already been developed by scientists of All-Russian Rice Research
Institute, much of the technology and techniques have been used successfully in
production. But the most difficult stage - the formation of energy-saving,
environmentally friendly systems and introducing them into production -is still a
task for the future.

In the future for development of rice production in Russian Federation it is
necessary until 2020 to bring acreage under this crop up to 230-240 thousand
ha. Subject to the science-based crop rotation it is possible to increase acreage
in Krasnodar region to 145 thousand ha, and in other rice sowing regions of the
Southern and Far Eastern Federal Districts to provide another 90 thousand ha of
rice crops (2). This is possible if to increase use of space under rice irrigation
systems, which is currently extremely low, averaging 30.4% in Russia. The main
reason for the inefficient use of rice irrigation systems is deterioration of their
ameliorative condition that makes it impossible to maintain a strictly
science-based technology of rice cultivation. As a result large areas are
impossible to use rice cultivation. To maintain rice systems in operation it is
necessary to carry out such a costly reclamation measures that even
economically strong rice-producing enterprises are not in a position to finance
the necessary extent.

A dynamic and effective development of the rice industry in Russia depends
on the state regulation of market with economic methods including the following:
implementing by Russian government active operations in the rice market to
support domestic producers; the implementation of financial support for rice
growers at the federal and regional levels. In order to protect domestic
producers and food security it is necessary to: eliminate the uncontrolled import
of rice, which toughen the control functions of the SCC of the Russian
Federation; create trade and intermediary specialized structure to establish
direct contacts with manufacturers and wholesale customers with access to
foreign markets, which will enable to increase the effectiveness of marketing
and sales management; enter the compensation of costs for rice grain producers
in the amount of 50% of the cost for purchased fertilizers, plant protection
products, fuel, electricity and agricultural machinery; provide subsidies for
producing elite rice seed; to carry out the purchase of rice from the federal
budget, intended for the public purchasing interventions to regulate the market
of agricultural products, raw materials and food.

In order to optimize and expand the range of rice products offered to
potential buyers, it is appropriate:

-promotion of domestic varieties of glutinous and red-grained rice to the
market in order to create new dietary products and improve the quality of food;

- use of domestic rice flour for production of diet food in order to replace
imported raw materials in the production of baby food and reduce the price of
the finished product;

- organization of the production range of rice products (rice flakes, rice
preserves, breakfast cereals etc.), in order to replace imported products (quality
of which does not always correspond to the requirements of environmental
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safety), and reduce the price of the finished product.

Another important factor in this issue is the improvement of scientific
support for the sector and increasing its role in the development of domestic
rice growing.

Implementation of these measures makes it possible to maintain the largest
in Russian Federation rice production and irrigation complex and will contribute
to more efficient use of capital assets, provide further development of existing
potential, the integrated use of natural resources and significantly improve the
socio-economic situation, ensuring full employment and improving living
standards for population in rice sowing regions of the Russian Federation. With
efficient management intension of rice crop rotation can reach 60-65%, and the
acreage in Russian Federation -230-240 thousand ha. Modern high-yielding
varieties together with science-based cultivation technology and resource
endowments are able to realize their yield potential and are guaranteed to
provide yield to the national average of 5.0-6.0 t / ha (which has already been
achieved in some regions in 2010-2015).

As a consequence, Russia by 2020 will not only be self-sufficient in rice of its
own production, producing annually more than 1.5 million tons of rice grain, but
also to export it abroad.
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The broad spectrum of rice lines carrying introduced and pyramided genes of
resistance to blast Pi-1, Pi-2, Pi-33, Pi-z, Pi-40, Pi-ta and Pi-b was developed with use of
modern post-genome technologies. To increase economic efficiency of marker assisted
selection on developing rice varieties resistant to k Piricularia oryza Cav. (Magnaporthe
grisea (Herbert) Barr)) we have created a number of multiplex PCRs allowing
simultaneous identification of two genes of resistance to pathogen.

Key words: rice, blast, marker assisted selection, PCR, SSR- marker

One of the most harmful rice diseases is blast, caused by imperfect fungus
Piricularia oryza Cav. (Magnaporthe grisea (Herbert) Barr)).

Taking into account great variability potential of the fungus, which,
combined with its tremendous ability to reproduce itself provides pathogen with
the highest adaptative capabilities [1] great attention should be paid on
developing «immune» varieties, carrying several pyramided (combined in one
genotype) genes of resistance to blast.

Using modern methods of molecular marking hastens breeding process on
developing such genetic sources, allowing to control genes which are interesting
for a breeder in plants from hybrid population without their phenotypic
evaluation on the studied trait.

Rice genes Pi-1, Pi-2, Pi-33, Pi-z, Pi-40 determine wide spectrum resistance
to blast. They are an important genetic resource for breeding. [2]. Microsatellite
markers closely linked to these genes have been identified. Genes Pi-ta and Pi-b
are effective for South of Russia and they were sequenced. In our laboratory we
have developed intragenic molecular markers for these genes. [3].
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Rice varieties cultivated in the South of Russia don’t have the
above-mentioned genes of resistance to blast.

In this connection, the purpose of our work is development of rice varieties
and lines with high yield, good grain quality and resistant to blast, using
methods of molecular marking.

For several years we perform work on introducing and combining genes of
resistance to blast into high-productive rice varieties of domestic breeding for
providing them with long-term and stable resistance to this disease.

Materials and methods. As donors of transferred genes of resistance (male
parent) we used rice lines of foreign breeding C101-A-51 (donor of Pi-2),
Cl101-Lac(donor of Pi-1, Pi-33), IR-36 (donor of Pi-ta), BL-1 (donor of Pi-b),
Maratellia (Pi-z), IR83260-1-1-15-B (Pi-40). Preliminary evaluation of donor lines
for sensitivity to local population of blast by inoculating rice plants with fungi
had shown the resistance of tested lines. But in conditions of South of Russia
donor lines had shown themselves as late-ripening with vegetation perid of 140 -
155 day and they were characterized by low fertility. In the local zone of rice
growing it is possible to cultivate varieties with vegetation period no longer than
125 days.

High yielding local rice varieties Flagman and Snezhinka as well as
large-grained lines KP-163 and VNIIR5242 served as a female parent.

During hybridization of plants we used pneumatic castration of maternal
forms and pollination with «TVELL» - method [4].

DNA samples were isolated from leaf blades of hybrid plants with a
CTAB-method [5].

To increase economic efficiency of marker assisted selection we have
developed multiprimer PCR which allows simultaneous identifying of two genes
of resistance to the pathogen in hybrid plants during one reaction. When
selecting a combination of molecular markers introduced into the reaction
mixture, we took into consideration their temperature of annealing; the
difference in size of PCR products synthesized during amplification with primer
pairs and their self-complementary sequences.

PCR products were visualized by electrophoresis in 8% polyacrylamide gel.
After electrophoresis, the gel plates were placed for 20-30 minutes in a solution
of ethidium bromide, and photographed under ultraviolet light.

Results.

Basing on use of DNA - marker assisted selection (marker assisted selection
- MAS - breeding with use of DNA markers towards genes of interest ) we have
conducted introduction of genes of resistance to blast Pi-ta, Pi-b, Pi-1, Pi-2, Pi-33,
Pi-z, Pi-40 into high yielding domestic rice varieties Flagman and Snezhinka and
into large-grained lines KP-163 and VNIIR5242 adapted to agro-climatic
conditions of South of Russia.

Series of crosses and selections allowed obtaining homozygous lines of rice
on genetic background of varieties Flagman and Snezhinka with pyramided
genes of resistance to blast Pi-1, Pi-2, Pi-33, Pi-ta, Pi-b. On base of large-grained
lines VNIIR5242 and KP163 BC,F, lines with introgressed genes Pi-40 and Pi-2
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were obtained. During all cycles of back-crossings transfer of dominant alleles of
each gene in the progeny was controlled by closely linked molecular markers.
Plants, genotype of which didn’t have alleles of resistance, were rejected.

Figure 1 shows the results of testing combinations of primer pairs flanking
the marker sites of target genes Pi-33 and Pi-ta.

From electrophoregram one can clearly see that samples NeNe 53, 82, 57, 76
have PCR product specific for genes Pi-33, Pi-ta. Clear identification on
electrophoregram gives opportunity accurately determine presence of dominant
alleles of target genes.

Plants in genotypes of which dominant alleles of target genes have been
identified according to results of DNA-analysis will be selected and passed to
breeders foe evaluation on a complex of agronomic traits in the schemes of
breeding process.

In 2015 two large-grained rice lines with genes of resistance to the pathogen
developed on the genetic background of variety Flagman were evaluated on
complex of agronomic traits (vegetation period - 110-115 days, plants height
80-90 cm) in competitive variety trial, where they had shown yield of more than
9 tons per hectare, good grain quality and in parallel evaluation on resistance to
Krasnodar population of blast in the blast nursery, they had shown themselves
as resistant to the disease. Next year they are planned to be multiplied and one
line will be passed for State variety trial.

Thus, as a result of research conducted with help of modern biotechnological
methods (molecular marking based on PCR) combined with conventional
breeding, in a short time we have obtained rice lines with introduced and
pyramided genes of resistance to blast. The phytopathological test has shown
their resistance to the pathogen.

Introducing such varieties into production will allow to avoid epiphytotic
development of disease, save biological yield of rice and obtain ecologically
clean agricultural production.

The developed systems of simultaneous multiplex PCR identification of two
genes of resistance to blast: Pi-1+ Pi-2, Pi-33+Pi-ta, Pi-ta+Pi-b were embedded
into breeding process on developing genetic sources resistant to Piricularia
oryza Cav. (Magnaporthe grisea (Herbert) Barr)). This will greatly reduce the
cost of consumables and the time to perform sample analysis with pyramided
genes of resistance to the pathogen, which improves the economic efficiency of
the DNA-marker breeding.
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12 21 53 44 75 C101 @(ta) IR-36 82 53 57

MynsTunnexcHan MNUP Ha Pi-33+Pi-ta

82 48 76 66 76

Fig. 1. Multiplex PCR for genes of resistance to blast Pi-ta+Pi-33. Note: 12; 21;
53......76 - hybrid plants; C101- line C101Lac- donor of Pi-33; ®(ta) - variety
Flagman; IR-36 - variety IR-36 -donor of Pi-ta.
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The article highlights the problems of production, processing and marketing of grain
of different rice varieties in the domestic market of Russia for the period 2009-2014. The
authors see the future of the industry in expanding the range of varieties, introduction of
rice varieties of special purposes, promoting healthy lifestyles by increasing the
consumption of various rice dishes.

Key words: variety, rice, grain, quality traits, rice production and processing,
breeding.

Krasnodar region is the main rice growing region in Russian Federation.
Rice-growing area of the Kuban is located on the territory of Azov-Black Sea
lowland within the Kuban River Delta. Irrigated land area in the Krasnodar
region makes 385.0 thousand hectares, including arable land of 375.9 thousand
hectares. As part of the irrigated land rice irrigation systems occupy 234.5
thousand hectares [1].

Gross grain collection of rice in the Kuban region in the past ten years
increased by 345.3 thousand tons, and the yield by 18.6 c¢ / ha. In recent years,
rice yields in the region consistently exceed 60.0 t / ha, which is the level of the
European rice-producing countries. The exception is 2013, when production
figures were reduced due to the decrease in acreage due to the shortage of
water and epiphytotics of blast on rice crops (table 1).

The main challenge for the rice growing in Kuban is a progressive
development of the industry, which should be based not only on increasing the
volume of rice production, but also on improving product quality, increasing its
competitiveness in the domestic and foreign markets, expanding the range of
rice products. Rice varieties cultivated in Russia mainly belong to japonica and
are characterized by an elongated or oval-wide caryopsis (I/b 1,5-2,9), have
white endosperm [2]. Currently, the State register of breeding achievements
permitted for use in the Russian Federation, includes 50 rice varieties, 30 of
them are of Kuban breeding. On the territory of Krasnodar region 27 varieties
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are grown in a production environment, most of them have round type of grains
and serve as raw material for the production of grain Russians traditionally use
in cooking.

Table 1. Figures of rice production in Krasnodar territory (according to the
statistical reporting form 29-CX)

Year [Area, thousand hectares |Gross collection, thousand tons Rice yield, c/ha
2009 [120,6 727,1 60,5
2010(133,4 828,3 62,3
2011 {134,9 823,6 61,0
2012]133,3 856,7 64,3
2013]126,4 727,5 57,6
2014 130,8 822,7 62,9

During the processing rice grain undergoes husking of varying degrees of
grinding or polishing, whereby germ and aleurone layer are removed, which
contain the maximum number of micro elements and the essential amino acids,
fats and vitamins. Depending on the method of processing and quality standards
polished rice of extra, first and second classes is produced. Extra class should
contain non less than 99,7% of high quality grain, first class - 99,4%, second
class - 99,1%, broken rice - 98,2%, including the content of broken rice of 4,0,
9,0 and 13,0% respectively, yellow grain - 0,5, 2,0 u 8,0%, sticky grain - 1,0, 2,0
and 5,0%. Content of unhusked grain in the extra class is not permitted, in the
first class it is permitted by non-more than 0,2% and in second class - 0,3% [3].

On the territory of Krasnodar region there are 34 rice processing enterprises
with total capacity of about 3740 tons / day which allows processing more than 1
mln. tons of rice. In recent years their material-technical base was reconstructed,
modern technological equipment, allowing to reduce output of broken rice and
to remove impurities and red forms, was installed. Many businesses have
switched to international quality standards ISO / ISTA / HASSP, which allows
producing grain from domestic rice varieties of higher quality, which meets the
modern requirements of the consumer market (table 2).

In the period from 2009 to 2011 in the region was successfully implemented
departmental target program «Implementation of acceptance, storage and
processing of paddy by rice processing enterprises of Krasnodar region
separately by varieties of origin», which gave tangible results. Some regional
enterprises «Southern rice company» ltd, «Niris» 1td, «Kuban grain company»
1td etc., accept varieties the most common for the territory as well as exclusive
rice varieties separately, which allows saving their individual qualities,
increasing output of finished products, producing grain with particular
characteristics for different products. Moreover, in recent years Kuban rice
processing enterprises have expanded their range of rice products: they produce
rice grain «camolino»; diet products «fitness» rice, «emperor’s» rice etc.; rice
flour; frozen foods from rice and other products.
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Recently on the Russian consumer market one may observe the increased
demand for grain of rice varieties of special purpose - glutinous, red-grained,
long-grained, large-grained, aromatic, which are intended for cooking certain
culinary dishes and differ in their dietary properties, and increased nutritional
value [4].

Table 2. Quality parameters of rice grain in Krasnodar region, 2011-2014
(Report of Ministry of Agriculture and Processing Industry of Krasnodar region)

. . . . Quality parameters of rice grain, %

Quality traits of rice grain

2011 2012 2013 2014
Grain impurity, including: 8,67 9,04 9,09 6,38
- underdeveloped (3/4 of the weight) 3,51 3,73 4,63 2,91
-red 2,54 2,12 2,09 2,14
- yellow 0,43 0,15 0,25 0,07
Fracturing 12,54 17,99 12,01 11,7
Broken 3,59 5,29 4,25 3,55
Damaged grain (with dark endosperm) 0,97 1,85 1,04 0,84

Unfortunately, this segment of the market, which is 3-5% of the total rice
grain in the country, is filled by imports, since until now it was thought that this
type of rice is not grown in Russia because of their biological characteristics.
Indeed, rice varieties, developed and distributed in South-East Asia (Thailand,
Vietnam, Indonesia, Malaysia, Myanmar, the Philippines), India and China, do
not ripen in the Russian environment because of their reaction to photoperiod,
soil and climatic conditions and they exist only in the collection of genetic
resources. However, Kuban breeders using initial material from different
countries of the world, developed a number of exclusive varieties that are not
only adapted to growing in the Krasnodar Territory, but are not inferior to
foreign analogues in quality of grain. These varieties are included in the State
Register of breeding achievements, or have a patent and are grown on the
territory of Krasnodar region.

It is worth noting that rice varieties of special purpose currently occupy
2.4% of the area of rice crops in the region, and their yield is lower on average
by 6.3 t / ha, which is due to their biological characteristics (table 3).

Never the lees, price for grain of above mentioned varieties is higher than
that for traditional varieties by 15-20%, that fully pays decrease in their yield.

In recent years, Kuban breeders worked on developing aromatic rice
varieties such as "Basmati" and "Jasmine", which have the smell of "popcorn"
when boiled, spicing up a side dish of rice. Grain of aromatic rice varieties is
particularly appreciated by consumers in many countries, including Russia, and
therefore has a higher cost. Aroma of varieties of this group occurs due to many
chemical compounds, of which the most important is the 2-acetyl-1-pyrroline.
The presence of this molecule is genetically determined, but the intensity of the
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volatile compound is highly dependent on growing conditions, ripening and
storage of rice grain. Currently the grain of varieties from this group is mostly
imported from Thailand, Vietnam, India, where they are traditionally cultivated.

Table 3. Rice varieties of special purpose, Krasnodar region, 2014.

Name ||Harvesting area, ha IGross collection, tons IYield, c/ha
Long-grained rice varieties

Kurazh 406,2 2579,4 63,5
Sharm 3,13 19,4 61,9
Avstral 50 325 65,0
Ivushka 65 338 52,0
Total 524,3 3261,8 62,2
High taste and cooking qualities

Regul 948,4 6771,6 71,4
Ametist 716,6 4672,2 65,2
Juntary 513,2 3334,1 65,0
Total 1665,0 11443,8 68,7
Large-grained rice varieties

Krepysh 1,4 9,6 68,5
Anait 116 831,7 70,8
Total 117,4 841,3 71,7
Red-grained rice varieties

Rubin 98 539,0 55,0
Yuzhnaya noch 72 389,0 54,0
Mars 64 339,2 53,0
Total 234,0 1267,2 54,1
Glutinous (sticky) rice varieties

Viola 3,5 15,0 42,8
Violetta 1,5 7,0 46,6
Total 5,0 22 44,0
Altogether 3058,9 20170,2 65,9

In 2014 new rice variety Aromir (Aromatic (k-2204)/Snezhinka) was passed

for including into State varietal trial. Variety belongs to indica, botanical specie -
adusta Plac. Vegetation period - 115-118 days, plants height - 95-105 cm.
Panicle length - 17,5-19,5 cm, it contains 95-120 spikelets.

Grain quality is rather high: I/b - 3,1, vitreousity - 99%, total milled rice -
69-70%, head rice - 80-82%. Weight of 1000 grains - 25-27 r. Grain of Aromir
differs from traditional varieties in taste characteristics by special «mouse»
aroma when boiled.
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Variety is resiatant to blast. It belongs to varieties of intensive type,
responsive to the average doses of mineral fertilizers. Yield is 65-70 c/ha.
Belongs to rice varieties of special purpose.

The competitive varietal test has a sample VNIIR 10246 with taste
(organoleptic) characteristics similar to those of rice variety Aromir, but it has a
more delicate flavor of «popcorn» and has a light corn flavor when cooked. It
was selected from the same hybrid population (Aromatic (k-2204)/Snezhinka).

Sample belongs to late-ripening group. Vegetation period is up to 130 days,
plant height reaches 96 cm. Main panicle length - 16,6 cm with spikelet content
- 180,6 pcs. Grain sterility is rather low and is averagely 8%. Weight of grain
from the plant - 8,9 g, from main panicle - 4,1 g.

Grain quality is high. Caryopsis length to beam ratio (I/b) is 3,3. Vitreousity -
98%. Total milled rice is 67,6 %, head rice - 97,2%. Weight of 1000 grains -
25-26 g. Amylose content - 17,5%.Rice is recommended for cooking side dishes,
it has a good flavor, crumbly consistency r, the color of cooked grain varies from
white to cream. The coefficient of water absorption is 2.8-2.9; water uptake ratio
-4.8-5.6.

Thus, in the Kuban one may observe tendency not only to increase the
volume of the gross collection of rice, but also to improve the quality of grain
produced in Russia. At this stage of rice growing in Krasnodar region there is a
need to integrate science, agricultural and processing enterprises in matters of
accelerated introduction of rice varieties of Kuban breeding to production,
including varieties of special purpose, for further import substitution. Vertical in
the industry «from the development of varieties and to the shop counter» should
be based on requests from the consumer market, popularization of the products
of domestic manufacture and promotion of a healthy diet, where rice occupies a
leading position.
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COLD TOLERANT EARLY RICE FOR BANGLADESH

Muhammad A.S.
ACI Limited
E-mail: drsalam@aci-bd.com

Irrigated lowland rice areas occupy 4.5 M ha in Bangladesh. This crop starts
seeding from early November and harvests after 20 April. The very long growth
duration happen to take place due to the prevalence of cold temperatures from
mid-November to mid-March (Fig.1). Also, cold stress affects plant growth at
vegetative stage and causes sterility at the reproductive phage. In 2007 alone
about 200,000 tons of rice was lost due to cold-induced sterility (Fig.2).
Moreover, the risk of gusty weather and flooding increases when maturity is
delayed to mid-April. A devastating flash flood on 20 April 2004 damaged
800,000 ha of rice crops in Basin areas. National and International breeding
programs ignored the need for cold tolerance in irrigated lowland rice for south
Asian countries and in particular Bangladesh. Therefore, development of cold
tolerant early matures rice varieties that ensured harvesting on or before
mid-April at mid-November seeding is a long felt demand for significantly

improving productivity and enhancing the livelihoods of farmers of this region.
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Fig. 2. Cold stress sterility at reproductive stage
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ARRRI BREEDING PROGRAMS WITH USE OF MOLECULAR MARKERS

Mukhina Zh.M., Dubina E.V., Suprun I.I.,, Tokmakov S.V., Savenko E.G., Volkova
S.A., Glazyrina V.A., Shundrina L.A., Epifanovich N., Epifanovich Yu.

Federal State Budgetary Scientific Institution
«All-Russian Rice Research Institute»,
Belozerniy, 3, Krasnodar, 350921, Russia,

E-mail: agroplazma@gmail.com

Article observes use of modern methods of marker assisted selection (MAS) for
developing breeding material with long-term resistance to blast. Results of research on
developing lines with pyramided genes of resistance to this pathogen (Pi-ta, Pi-b, Pi-z, Pi-2,
Pi-40) are shown.

Key words: marking, back-crossing, pyramiding, DNA marker, blast

The main requirements for modern crop varieties are: high yield, good
quality, adaptation to the zonal agricultural technologies, resistance to biotic
and abiotic factors.

To develop rice variety using traditional breeding methods in average takes
7 million rubles and about 10 years. Through the use of cellular technologies
(anther culture in vitro) (1), as well as the method of the marker assisted
selection, involving marker support (control of portable donor alleles of target
genes by molecular markers) (2), the efficiency of breeding schemes increases
many times, as there is no need for phenotypic testing the availability of
desirable alleles (infectious background, etc.).

ARRRI conducts a program on developing rice breeding material with a
long-term resistance to blast using modern methods of marker assisted selection
(MAS) (3).

Moreover genotyping of microsatellite DNA loci (SSRs) is used in primary
seed production for control of genetic purity of seed production nurseries (Fig.
1). For them we have also developed methodic scheme for controlling red-grain
impurities based on molecular-genetic approach.

Using back-crossing with a marker control of target genes of resistance to
blast we develop series of close-isogenic differentiator lines of races of this
pathogen on genetic background of domestic rice varieties.

During the realization of this program we have developed:

- hundreds of rice lines with implemented, including pyramided, effective
genes of resistance to blast (Pi-ta, Pi-b, Pi-z, Pi-2, Pi-40 etc.). Two of them,
carrying Pi-b gene, have become prototypes for varieties Patriot and Partner,
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which at the present time are going through state registration for being released;

- intragenic dominant and co-dominant DNA-markers for identifying allelic
state of effective gene of resistance to blast Pi-ta (fig. 2, 3);

- allele-specific DNA-marker of Rc gene, determining red coloring of rice
pericarp, for early diagnostic (before panicle exsertion) of red-grained forms to
be eliminated in multiplication nurseries in the system of primary seed
production of rice (fig. 4).

For optimizing mass PCR-analysis we have developed multiplex marker
systems for identifying genes of resistance to blast-Pi-z, Pi-ta, Pi-b in various
combinations: Pi-z+Pi-b; Pi-z+Pi-ta; Pi-ta+Pi-b; Pi-b+Pi-z+Pi-ta, allowing to
conduct their simultaneous identification while setting a single PCR (fig.5).

Thus, breeding material developed with a use of molecular-genetic methods,
as well as developed methodic schemes demonstrate the feasibility of the
application of using post-genomic technologies in rice breeding. This allows
saving time of developing genetically aligned forms, which increases the
competitiveness of domestic rice varieties, and allows not to lose positions in
seed production and production of marketable grain, ensuring import

substitution in the industry.
S 46 47 48 49 ; ' ! ‘;._’"-.,":

Fig. 1. Control of genetic homogeneity of 20 families of variety Flagman from
first year testing nursery.

Fig. 2. Control of efficiency of co-dominant marker for identifying allelic state
of Pi-ta gene, using PCR-method. Note: 1 - variety K1 (positive control); 4 -
variety IR36; 2 - variety Nipponbare (negative control); 5 - variety Toride; 3 -
variety Victoriya; 6 - variety Ou 244.
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Fig. 3. Control of efficiency of marker of Rc gene on red and white rice
varieties. Note: a) red varieties: 1 - Karat, 2 - Rubin, 4 - Pavlovskiy (red
analogue), 6 - Sprint (red analogue), 8 - Privolniy (red analogue); 6) white
varieties: 3 - Khazar, 5 - Pavlovskiy; 7 - Sprint; ¢) «MW» - molecular weight
marker. Fragment marked with an arrow corresponds to 790 b.p.

v WK1 Nb 1 23 4 6

100000 .

Fig. 4. Control of efficiency of dominant marker of Pita gene on reference
varieties. Note: mw - DNA molecular weight marker; Variety: K1 (positive
control); Nb - Nipponbare (negative).
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Fig. 5. Multiplex marker system for identifying genes of resistance to blast -Pi-z,
Pi-ta, Pi-b.

Work is performed with the support of RFBR (Russian Foundation for Basic
Research) and Administration of Krasnodar region. (Project Ne 13-04-9659).
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INFLUENCE OF DENSITY OF PLANTING ON EVALUATION OF
BREEDING MATERIAL
Shilovskiy V.N., Ogly A.M.

Federal State Budgetary Scientific Institution
«All-Russian Rice Research Institute»,
Belozerniy, 3, Krasnodar, 350921, Russia,

E-mail: ogly-a@mail.ru
The article observes influence of density of planting on variability of such traits as

plant height, number of spikelets in the panicle, weight of grain from panicle, size of three
upper leaves. Correlation between sizes of flag, 2-nd and 3-rd leaves and elements of
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panicle productivity is shown, with correlation coefficients higher in spaced planting.
Key words: variety, varietal sample, rice, correlation, flag, density, seeding rate,
variability.

There are several opinions regarding density of planting at which one should
evaluate breeding material. So, according to opinion of scientists[5] evaluation
of genotypes should be done in the absence of competition, i.e. in spaced
planting. Other authors [2.3] believe that the low density of planting doesn’t give
real results, so it should be conducted under conditions similar to those of
production. However, due to shortage of seeds in earlier stages of the breeding
process density is slightly less than in the variety trials. This leads to disruption
of the typicality and causes a change in evaluation [6]. According to breeding
scheme for rice, seeds after breeding nursery are sown in control nursery with a
seeding rate of 400 - 500 germinating grains per 1 m? while in competitive
variety trial it reaches 700 - 800 grains per 1 m?.

The purpose of our research was to study the variability of some
quantitative traits in rice varieties and samples under cultivation at different
seeding rate.

Materials and methods. In the experiment we used varieties Diamant,
Juntary, Regul, Liman, Flagman and samples from competitive trial KP 150-12,
KP 220-13, KP 141-12, KP 223-13, KP 110-12. Analyzed traits were: plant height,
the size of the three upper leaves during ripening, the elements of panicle
productivity. Varieties and samples were sown by selective seeding-machine
with a central drilling mechanism on plots of 10 m? with a seeding rate of 400
and 700 germinating grains per 1 m? The plots in the experiment were placed
by randomized repetitions. 25 plants from each plot were selected for biometric
analysis.

Resultsand discussion. Density of planting can first of all influence on
plants height. Changes in plants height are show in table 1.

The data in Table 1 show a weak interspecific variability of the trait in both
versions of the experiment, with larger scale at low seeding rate. Differences in
plant height are not observed too. However, if we observe the varieties
separately, depending on the seeding rate, we can see their individual
differences. So, for Diamant, Juntary and Liman, plants height significantly
increased at higher seeding rate. Samples KP 223-13, KP 110-12 and variety
Flagman show the decrease in plants height. Other varieties and samples didn’t
show any difference.
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Table 1. Plants height of rice varieties depending on seeding rate, cm.
(2013-2014)

Variety Seeding rate, pcs./m*>  |Mean, least significant difference,;
400 700 =2,43
Diamant 76,8 91,1 83,9
Juntary 78,6 87,6 83,1
Regul 89,8 89,4 89,6
Liman 72,9 76,1 74,5
Flagman 83,3 79,2 81,3
KP 150-12 89,1 87,8 88,5
KP 220-13 77,7 78,9 78,3
KP 141-12 78,2 77,6 77,9
KP 223-13 91,9 80,5 86,2
KP 110-12 87,3 79,4 83,4
Mean, LSD,; = 6,62 |82,6 + 2,24 |82,8 + 1,82
V, % 8,6 6,9

Note: *Particular diversities -LSD,; = 2,77

We have also studied influence of seeding rate on number of grains per
panicle (table 2).

Table 2. Number of spikelets per panicle of rice samples and varieties,
depending on seeding rate, pcs. (2013-2014).

Variety Seeding rate, pcs./m’ I:/Iean, least significant difference,,
400 700 =174
Diamant 93,7 115,2 104,4
I_]untary 84,5 85,6 85,1
Regul 92,6 105,0 98,8
Liman 101,6 83,0 92,3
Flagman 113,9 70,8 92,4
KP 150-12 100,0 65,4 82,7
KP 220-13 105,6 89,1 97,4
KP 141-12 103,5 79,8 91,7
KP 223-13 125,8 85,6 105,7
KP 110-12 106,5 84,9 95,7
Mean, LSD,; = 0,78 |102,8 + 3,23 [86,4 + 4,38
V, % 11,3 16,9

Note: * Particular diversities -LSD,; = 5,51
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As one can see from table 2 formation of number of spikelets per panicle
varies depending on seeding rate. Variability of interspecific differences at
denser plantings is within the average value (V = 16.9%), while at the seeding
rate of 400 grains per 1 m? difference is smoothed (V = 11,3%). With a lower
seeding rate a larger number of spikelets per panicle is usually formed due to
improved nutrition of plants. The exceptions are varieties Diamant and Regul
which have larger number of spikelets in the dense planting. There is a point of
view that in such plantings advantage goes to genotypes with the maximum
synthesis of organic matter per unit area [4].

Grain number in panicle is inextricably linked to its productivity (table 3).

Table 3. Weight of grain per panicle of different varieties and samples
depending on seeding rate, g. (2013-2014)

Seeding rate, pcs./m? Mean,
Variety least significant difference05 =

400 700 0,18
Diamant 2,06 2,24 2,15
Juntary 1,97 1,92 1,95
Regul 2,31 2,52 2,41
Liman 2,86 2,07 2,47
Flagman 2,28 1,67 1,98
KP 150-12 1,85 1,41 1,63
KP 220-13 2,31 2,28 2,30
KP 141-12 2,18 1,65 1,92
KP 223-13 2,70 1,81 2,26
KP 110-12 2,49 2,12 2,30
Mean, LSDO05 = 0,08]2,30 + 0,093 |1,97 + 0,107
V, % 13,7 17,2

Note: * Particular diversities - LSD05 = 0,57

Weight of grain per panicle is the most changing trait. At thinned planting it
has variability of 13,7 %, and at dense one - 17,2 %. In other respect studied
varieties and samples behave according to their indicator of grain number per
panicle.

During period of grain ripening biometric characteristics of the plants were
studied in order to find out their influence on panicle productivity. Results are s

There are no interspecific differences on leaves size between variants with
different seeding rates. However, judging from the coefficients of variation,
variability in the size of the leaves of varieties and samples at thinned plantings
is much higher than in dense ones.

Table 5 shows the influence of the photosynthetic activity of the leaves on
the formation of spikelets and panicle productivity, also one can see a high
correlation between reduced seeding rate of varieties and samples and these
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traits. Moreover, three upper leaves are actively involved in photosynthesis. By
the number of spikelets per panicle there is a high correlation with both the
length and the width of the leaves. In the dense plantings nature of the
correlation is largely maintained, but it is much lower and limited by two upper
leaves.

Table 4. Biometric characteristics of 3 upper leaves of varieties and samples
depending on seeding rate, cm. (2013-2014)

Variet ] Variant flag leaf 2-nd leaf 3-rd leaf
ariety, sample arian
y P length|width|length|width|length|width
. 1 13,9 1,18 |21,3 |[1,06 |25 0,97

Diamant

2 16,3 1,58 28,0 1,42 [30,5 1,19

1 14,3 1,08 22,9 1,08 [27,7 |]1,05
Juntary

2 15,3 1,49 24,3 1,39 |30,1 1,31

1 15,1 1,39 23,7 1,38 [30,3 1,29
Regul

2 16,5 1,41 |24,9 |1,31 [27,7 1,23

. 1 15,9 1,43 23,3 1,34 [26,9 ]1,35

Liman

2 16,9 |1,46 25,8 1,37 [[29,1 ]1,30

1 19,7 1,53 J27,6 1,45 |31,1 |1,41
Flagman

2 19,2 1,60 [26,4 |1,47 31,4 1,40

1 18,7 1,29 26,9 |1,07 [32,1 1,05
KP 150-12

2 17,0 1,10 |25,8 |1,02 [31,6 1,02

1 20,4 11,48 28,4 1,35 (29,9 1,26
KP 220-13

2 20,1 1,50 |27,2 1,36 (30,4 |1,30

1 18,4 1,50 26,9 1,39 [30,1 |]1,26
KP 141-12

2 18,3 1,44 24,6 1,33 27,9 |1,29

1 18,8 1,60 [27,4 1,50 [32,0 1,41
KP 223-13

2 16,3 |1,54 25,4 1,43 [30,7 1,37

1 14,6 1,52 24,4 1,45 30,8 ]1,33
KP 110-12

2 13,6 1,47 22,4 1,43 [28,4 |1,37

1 16,98 1,40 [25,28 |1,31 [29,59 |1,24
Mean

2 16,95 1,46 |[25,48 |1,35 [29,78 ]1,28

1 13,7 11,3 9,2 12,4 7,4 12,2
V, %

2 10,5 9,1 5,9 8,9 (4,5 8,2

Note: 1 - 400 germinating grains per 1m?, 2 - 700 germinating grains per

Im?

Thus, with the general retention of ranks by plants height and leaf area,
varieties and samples show different reaction on change in feeding area. This is
due to the mechanism of the impact of fertilizers on the variety. R.Ito (1965)
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identifies three types of plants: with heavy panicles, with a large number of
panicles and intermediate. Fertilizers affect the type with heavy panicles by
increasing number of spikelets. In second type of plants number of spikelets per
panicle changes insignificantly, but the tillering increases. With seeding rate of
400 grains on 1 m? tillering range between varieties is 2,4 - 3,1, and with one of
700 grains - 1,2 - 2,0. In the first case differences in panicle productivity are
less than in a second. Increasing contrast in panicle productivity of varieties in
dense planting leads to decreasing of correlations. .

Table 5. Interspecific correlations between leaves size and number of
spikelets per panicle and its productivity, depending on seeding rate.
(2013-2014)

Seeding rate, pcs/m?
Traits 400 700

r+s, r+s,
Number of spikelets per panicle:
- length of flag leaf 0,64 + 0,272 -0,22+4 0,345
- length of 2-nd leaf 0,66 + 0,266 0,27 + 0,340
- length of 3-rd leaf 0,62 + 0,277 -0,10 + 0,352
- width of flag leaf 0,84 +£ 0,192 0,44 + 0,317
- width of 2-nd leaf 0,74 + 0,238 0,37 + 0,328
- width of 3-rd leaf 0,62 + 0,277 -0,18 + 0,348
Weight of grain per panicle
- length of flag leaf 0,05 + 0,353 -0,16 + 0,349
- length of 2-nd leaf 0,05 + 0,353 0,08 + 0,352
- length of 3-rd leaf 0,03 + 0,353 -0,18 + 0,348
- width of flag leaf 0,71 + 0,249 0,42 + 0,321
- width of 2-nd leaf 0,79 +£ 0,217 0,44 + 0,317
- width of 3-rd leaf 0,79 +£ 0,217 0,11 +£ 0,351

Conclusion.

The research has shown that change of density of planting has impact on
evaluation of breeding material by plants height and elements of panicle
productivity. In the thinned planting tillered forms of plants show up, which
determines type of plant for specified cultivation technique.
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There are the results of many years researches on photosynthetic activity of rice
varieties according to formation of their different yield is shown. Special attention is paid
to donor-sink relations in plants and sowings as a main stage of production process,
determining economic productivity of genotypes. Several physiological-morpho-biometric
traits of varieties, connected with their yield were found.

Key words: rice, variety, production processes, photosynthesis action, yield elements,
yield.

Production process is the most complicated and integrated function of green
plants. Photosynthesis and inhalation, transport and product distribution of first
and second biosynthesis, plant growth and their morphogenesis, generative
development and ageing are united as awhile [17]. What of these elements of
mentioned process plays the most important role in yield formation of rice
varieties? This problem is the subject of our investigations for many years. But it
is studied insufficiently/ It is shown [10] that photosynthesis productivity,
characterized by there value of plant biomass formation at the unit of sowing
area of cereal crops varieties of the same vegetation period differs a little. The
level of its biosynthesis is limited by appearance of energy of photosynthetic
active radiation and CO, concentration in atmosphere [18]. Under such
conditions different cereal productivity of rice varieties, as the other cereals, is
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determined by the level of the use of plant assimilators for generative organs
formation and kernel filling. Correlation between products of leaf photosynthesis
is and their use at the process of yield formation is called the system of
donor-sink relations, which is the main factor of production process at the level
of the whole plant and agrophytocoenosis [17]. And theirs traits of several rice
varieties determine there different yield. The main items of changes in
donor-sink relations are systematic plant screening for cereal productivity; as a
result, their morphological type - area and life cycle of leaves, stem and panicle
mass, a part of grain in shoot biomass and other traits [2, 13] changed. Among
them it is necessary to find out such ones, that have the most close correlation
with grain yield and elements of its structure for use in breeding at the
evaluation of rice samples for productivity. For use of rice genotypes we
obtained definite data, given in monograph [8]. This, for recent years new rice
varieties of intensive and extensive types were released [9]. They differ by
important metabolic processes, determing the formation of plant productivity
elements and grain yield of these genotypes.

The study of the features of production process of such varieties is of great
scientific interest.

The objective of research. The study of yield formation and elements of its
structure of rice varieties and finding out their traits, determining yield, for use
in evaluation of breeding samples for productivity.

Material and methods. The experiments were carried out of 2012 until
2014 in special reinforced concrete micro-check plot, filled with meadow
chernozemic soil and giving the possibility maintain the mode of rice irrigation
for industrial sowings. As the objects of investigation we used rice varieties.
Different by yield - Rapan, Vizit, Sonet, Kurazh, Sonata, Atlant. The background
of mineral nutrition - N,P;K, (middle); N,,P,,K,, (optimum); N,.P,;K,, (high)
active ingredient per 1 m? Sprout density is 300 pcs/m?. In obtained sowings we
determined leaf area index, pure photosynthesis productivity for booting period
- full ripeness, plant biomass (kg/m?), at flowering stage and full ripeness and
the value of its increase for this period/ At the phase of full ripeness we
determined grain weight from plant, number of grains per 1 m? of sowing and at
the separate panicle, coefficient of economic efficiency of photosynthesis (C..,,),
1000 grains weight, % of sterile spikelets at the panicle, coefficient of
productive tillering and yield. The obtained data were processed by methods of
biometric statistics [11].

Results and discussion

For release of new highly productive rice varieties and improvement of
cultivation technology it is necessary to investigate production process of
different genotypes of this crop. Photosynthetic activity of sowings is the main
item of this process [17]. It is the basis to carry out our long-term researches of
this rice problem.

For recent year breeders of our institute released several varieties differ by
yield, response to nitrogen, resistant to unfavorable environmental factors [13,
16]. The study of features of photosynthetic plant activity and rice sowings is of
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grate scientific interest. It was our target for the period of 2012-2014.

As it is known, that one of the main indices of photosynthetic activity of
sowings is the value of leaf area - the main means of plant interaction with
environment. By this help solar radiation power is taken and it changes into
potential power of organic matter at the process synthesis. High rice yield is
forming at optimum values of leaf area index (LAI); it is given from data in fig, 1
At the middle background nutrition of mineral nutrition (N12P6K6) plants
because of nitrogen deficiency had weak tillering, the sowings had not enough
leaf surface , the size at flowering stage was 2.2-2.9 m?. Power of photosynthetic
active radiation from area unit was used not all, it caused formation of low grain
yield, 62-68 %of its value at optimum nitrogen background. There is no
correlation between leaf area index and yield of varieties.

At optimum nutrition background (N,,P,,K,,) leaf area index of studied rice
varieties at flowering stage was 4.6-5.9 m? that is the optimum value, according
to researches [3, 5], at this value high economic productivity of sowings, lodging
resistance takes place. In our experiment the yield in dry grain of varieties was
from 0.80 to 1.05 kg per 1 m?.

At the high background of mineral nutrition - ( N,;P,,K,;) leaf area index
reached 6.6-8.6 m? and exceeded optimum, that caused the formation of high
sowing mass envisaged the lack of lodging resistance. Differences of sowing by
leaf area index, as it is shown from obtained data, is connected with level of
nitrogen nutrition and that is why it is one of the main trait of rice sowing
nutrition by this element [3].

Another main parameter of photosynthetic activity of sowings of studied rice
varieties is the index of pure photosynthesis productivity determined by division
of increase of dry ground mass of sowing for the definite period of time by
photosynthetic potential and is expressed by g/m? of the leaf area per/day[12].

The value of pure photosynthetic productivity shows the charges of tempo of
accumulation of sowing biomass for de finite vegetation period of plants. But its
connection with grain productivity of cereals varieties is not correct sometimes
[1, 14]. The results of our determination of sowings or rice genotypes for the
period of booting - fun - ripeness of grain showed (Table 1) that variety 1
difference by its value at one background not big, that showed the same
intensity of photosynthetic activity. The relevant connection between pure
photosynthetic productivity and yield of varieties was not found. But, with
increase of the level of mineral nutrition of this index decreases; that envisages
the decrease of photosynthetic productivity. At the middle background of pure
photosynthetic productivity of studied varieties was 8.0 - 9.2 at optimum
background - 5.5 - 7.4 and at high background -3.2 - 5.3 g/m?. The give results
show the possibility of use of this trait for evaluation of level of providing the
definite rice sowings the by nitrogen.

But as the results of many researches show [6, 15], the main cause of
production increase of cereals, and also rice, is the improvement of work of
photosynthetic apparatus and changing in the system of assimilator distribution
in plant organs; which cause increase of grain mass and its part (Cecon) in
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general biomass of sowing. These changes took place in the main stages of
production process: in tillering stage part of assimilators use increased for
development of the main sprouts; it limited the value of general plant tillering
and caused and caused the increase of its mass; at the phases of booting and
flowering the part of use of plastic plant matters for development of generative
organs and spike let numbers in panicle; in phase of kernel formation
mobilization of spare matters of stems increased; product; vita of photosynthesis
increased; they provided with good filling [4, 5, 8].

As for the role of that stages in production process of rice varieties with
different yield we have an idea by traits, closely connected with the formation of
the main components of yield structures, which we studied in 2012-2014. In
particular at three backgrounds of mineral nutrition we determined grain mass
from plant, number of kernels per panicle and on 1 m2 of sowing, Cecoon, 1000
grain weight; we found their connection with varietals yield. The results are
given in Table 1.

One of the main traits, having the most close connection with varietals yield,
is grain weight from plant. Its correlation with grain of varieties at three
backgrounds of mineral nutrition was 0.98+0.10 - 0.99%£0.07. The train is
complicated, depending on quantity of productive sprouts of plant, number of
grains in panicle and size of 1000 grains, of grain mass from plant, with grain
yield, it is necessary to consider the main trait of intensity, of rice genotypes and
to use more widely at evaluation of breeding samples for high productivity.

Another main trait of rice varieties productivity is the number of grains per
area unit. Coefficient of its correlation with yield is also high and comprises
0.91+0.21 - 0.97£0.12. A number of grains per 1 m?* of sowings is also important
trait, determining the quantity of productive tillers at the area and percentage of
kernels in panicles. But it does not count 1000 grains weight and coefficient of
its correlation with yield is lower than the firs one. Nevertheless, taking into
consideration non-complicated obtaining of results by its value, do not deserve a
big attention at evaluation of breeding samples for productivity.

Thus the obtained results showed that yield increase of rice varieties took
place by grain weight increase with plants. It increased the quantity of kernels
per unit sowing area. These changes in production process of studied rice
genotype corresponded their genetic growth and development program and are
made mainly with the help of phytohormones. Integral index of the given
changes is the value of coefficient of economic efficiency of photosynthesis (C,.,.,
), showing the part of use of assimilates of sowing for formation of grain yield
[7]. At investigated varieties this part of the middle background was 40.4-51.7 %
at optimum background 39.0-49.9 % and high background was 36.5-45.6 %. Big
varietals difference by the value of breeding samples for productivity. We were
in doubt that [8] at middle and high backgrounds of nutrition its connection with
yield would be weak, not enough. Our researches showed, that coefficient of its
correlation with varietals yield at middle background of nutrition was 0.88+0.24,
at high background was 0,95+0.15 and at optimum background was 0.85+0.26.
It means that coefficient (C,,,,,) at the evaluation of rice for productivity can be
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used at different nutrition backgrounds. It was also found that grain weight from
plant has an authentic connection with C,,,, (0,86£0,25 - 0.98+0.11), that
increases the meaning of the first index in evaluation of samples for productivity.

Table 1. The yield of rice varieties and its correlation with yield elements

ergrirrlllger of x(/gvfe?l%t Number of |Coefficient of 1000

Vari Yield, g v grains economic efficiency of |grain
ariety ko |PET from ) . .
g/M . per 1 M%, |[photosynthesis, weight,
panicle, plant, 1000 Y
pes. [|% g

pes. g
N,,PeKs
Rapan ]0.655]99.7 2.21 29.9 51.7 21.91
Vizit 0.608]92.4 2.06 [27.7 50.7 21.67
Sonet ]0.574(83.8 1.92 [25.2 47.6 23.03
Kurazh |0.568]83.1 1.90 [25.0 48.0 22.85
Sonata [0.540]69.4 1.83 [21.4 45.3 24.55
Atlant ]0.534]58.6 1.81 [22.9 40.4 23.48
N24P12K12
Rapan |1.054/100.3 3.57 [52.2 49.9 20.57
Vizit 0.910|83.1 3.19 |46.5 46.5 20.61
Sonet ]0.841(88.9 2.87 [39.0 42.7 21.68
Kurazh |1.017]75.6 3.37 |45.0 44.5 22.26
Sonata ]0.849(68.3 2.80 |[36.8 42.3 23.41
Atlant ]0.795]69.4 2.69 |[35.1 39.0 22.72
N36P18K18
Rapan [1.110]87.3 3.75 |57,6 45.6 19.56
Vizit 1.017168.7 3.44 |52,1 42.6 19.93
Sonet  ]0.900(80.1 3.06 [43,3 39.4 20.98
Kurazh ]0.976]67.4 3.19 |45,6 39.6 21.35
Sonata ]0.937]59.5 3.16 42,9 38.6 22.14
Atlant ]0.807]58.6 2.73 36,8 36.5 22.12
LSD var.|0.04 |3.46 0.17 |1,94 0.12

The important element of varietals rice productivity is 1000 grains weight. At
the middle background it has the authentic negative correlation with the
genotype yield, at optimum and high backgrounds of nutrition such correlation
was not found. But 1000 grain weight (absolutely dry) is negatively connected
with grain weight from plant, with number of grains per 1 m? and from C,,,,,
that is necessary to take into consideration at analysis of yield structure of
studied rice varieties.
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Conclusion.

1. At optimum background of mineral nutrition the studied varieties differed by
photosynthetic plant activity and formed biomass sowings per area unit close
by the value. At the middle background of nutrition the leaf surface of sowing,
consuming only the part of coming power of photosynthetic active radiation
and biological and economical yield of varieties.

2. The main feature of production process of rice varieties with different yield is
the character of distribution of assimilators in plant organs, formed at
photosynthesis process. The most part of assimilators of intensive varieties,
such as Rapan, and Vizit, is used for formation of plant grain mass it causes
the increase of grain number per 1 m? and causes the increase of grain mass
in general biomass (C,,,,,) of sowing and yield. Genotypes of extensive type,
such as Sonata and Atlant, have the assimilators, used for formation of more
big stems, it cases the increase of there lodging resistance. But the flow of
plastic matters to developing panicles decreases, it causes the decrease of
grain weight from plant, number of grains per 1 m?, decrease of C,,,,, and
yield of these varieties.

® 1-N12P6K6 @ 2-N24P12K12 @ 3-N36P18K18
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Rapan (st) Vizit Sonet Kurazh Sonata Atlant
Fig. 1 Photosynthetic activity of rice sowings at flowering stage
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INHERITING THE QUANTITATIVE TRAIT «PLANT HEIGHT» BY RICE
VARIETIES BASING ON FULL DIALLEL CROSSING

Skorkina S.S.

Federal State Budgetary Scientific Institution
«All-Russian Rice Research Institute»,
Belozerniy, 3, Krasnodar, 350921, Russia,

E-mail: setka.3S@rambler.ru

The article presents data on inheriting the trait «plant height» by five rice varieties:
Leader, Avstral, Snezhinka, Kumir and KPU-92-08. Reduction in plant height among the
studied parental varieties can only be reached by crossing with variety Kumir, which
carries the largest number of genes determining the dwarfness, and Snezhinka and
KPU-92-08 possess the largest number of recessive genes of short stature.

Key words: inheritance, quantitative trait, plant height, diallel scheme, gene,
crossing

Most quantitative traits are inherited by type, suggesting a lack of
dominance. There are many examples where the hybrids of first generation have
incomplete dominance between expressions of the trait of parental forms [5]. In
studies conducted in ARRRI, when crossing tall and dwarf rice varieties, effect
of partly domination of tall parent on short or dwarf one was noticed. However
there are data on expression of heterosis effect, especially regarding such traits
as plant height and panicle length. By this traits expression of heterosis can be
clearly identified without more thorough analysis. So in the work on t
introduction of short stature traits into genotypes of domestic rice varieties, the
first generation of hybrid plants were tall [2].

Tall rice varieties are able to form high yield, but they are often liable to
lodging. The lodged mass creates a microclimate with high humidity and
frequently grains begin to sprout. This lowers technological and sowing qualities
of grain and seeds and causes yield losses. In this connection works on rice
breeding aim to decrease plant height [2, 3, 6]. However, genetic determination
of this trait is poorly understood, so the results are quite contradictory [1]. In
hybrids expression of the trait «plant height» is due to the additive, dominant,
epistatic effects [4] and polymers [5].

Goal of research. To determine inheritance of the trait mpusnaka «plant
height» basing on diallel crosses.

Materials and methods. For the experiment we have conducted
hybridization on the scheme of full diallel crossing between five rice varieties::
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Leader, Avstral, Snezhinka, KPU-92-08 and Kumir. 20 hybrid combinations were
obtained. One half of them were grown during the first year, the second part of
hybrid grains F, and F, was sown in the second year. Thus during one year two
generations were analyzed by their biometric values.

For genetic analysis Heiman method was used [7, 8] in computer program
AGROS. Research was conducted at growing plot of FSBSI «<ARRRI».

The conducted diallel analysis resulted into determining genetic and statistic
parameters of the studied population of rice hybrids mainly of first and
sometimes of second generations. The obtained hybrids and parental forms were
studied. The significance of differences between variants and replications was
differentiated with one-way ANOVA test. ANOVA test of the experiment
including parental varieties and hybrids F, u F, has shown that there are no
differences between replications and differences by all the studied traits
between variants are authentic. This allows conducting further diallel analysis.

For each trait we have conducted graphic analysis of dependence of Wr from
Vr of parental varieties and hybrid combinations F, and F,.

Results of research. Plants of studied varieties and hybrids varied
significantly by their height. Mean values of height of parental forms and
hybrids of first generstions are shown in table 1.

Table 1. Mean values of the trait «plant height» of parental forms and F,,
(cm) and diagram coordinates

Variety Leader |Avstral |Snezhinka JKPU-92-08 |Kumir |Vr Wr Parabola |b
Leader 93,3 96,3 99,9 87,5 84,0 |47,87 |72,67 |76,58

Avstral 93,4 ]105,0 |113,8 115,6 106,6 172,21 |46,95 |94,05
Snezhinka 100,8 (107,5 ]110,7 96,3 86,8 |114,37]112,841118,37 0,82
KPU-92-08 181,1 80,5 94,1 83,4 74,9 - -

Kumir 89,6 84,3 95,7 89,1 82,9 |24,73 27,49 |55,04

Sample KPU-92-08 was excluded from the analysis as, probably, plant height
is controlled by epistatic effects. After removing this variety from the calculation
additive-dominant model was adequate as indicators of Wr - Vr were stable.

From the diagram one can see that regression line is located above the point
of origin, indicating partial dominance of the trait. The regression coefficient is
significantly different from unity (b=0,82) and regression line deviates from the
angle of 459, indicating complementary epistasis. The position of the regression
line gives us information on the average genetic organization of this trait in the
studied set of varieties. Criterion of significance of deviation from singular
inclination is insignificant and it is equal to 0,51.

The parabola intersects the regression line at the points where the parents
would have been, if they carried all dominant or recessive genes all. In our case
the highest concentration of dominant genes effecting the plant height was in
variety Kumir and the recessive ones - in variety Snezhinka. By the studied trait
varieties can be arranged in descending with a decrease in the number of

233



MeowcdyHapodHas HayuHas kKoHpeperyuA. International Scientific conference.
Hucmumenuﬂ u nepcnekKkmuesl pazsumusi cejieKuuu u 8o3de. A puca 8 Ci cy T M KAumMamom

Achievements and prospects of rice breeding and cultivation in temperate countries
(26 -27).11.2015.- 275 c. ISBN: 978-5-906217-85-1

dominant genes in the following order: Kumir, Leader, Avstral and Snezhinka.

Results of the analysis of Heymann indicate significant differences between
varieties by additive and dominant gene effects (relevance a and b) (table 2).
Irrelevance b, indicates divergent effects of dominant genes in the material.
Genes expressing dominance are evenly distributed between varieties
(irrelevance b,).

Table 2. The results of analysis of variance of diallel table by the trait «plant
height», F,, 2013

Variation Number of degrees of Dispersion Fisher criterion, |Fisher criterion,
factors freedom fact. theory.
Mean 4669,49 47

a 2850,60 3 66,46 2,92

b 340,54 6 3,97 2,42

b, 44,22 1 3,09 4,17
b, 70,93 3 1,65 2,92

b, 225,39 2 7,88 3,32

c 347,30 3 8,09 2,92

d 670,39 3 15,63 2,92
Error 428,89 30

Allele and non-allele interactions of the genes specific for cross combination
play a significant role in the control of the trait (relevance b,). Differences
between varieties by maternal and reciprocal effects are also significant (c and d
significant).

Table 3. Results of evaluation of genetic components for the trait «plant
height» F,, 2013

Genetic components Evaluation|Genetic components|Evaluation
D 114,64 H,/D 1,07
F -17,12 VH,/D 1,03
H, 132,44 H,/4H, 0,23
H, 112,44 *FV(D*(H,-H,)) |-0,18
E 14,29 M;-M,, -1,66

The mean degree of the dominance of experimental material (H,/D) and in
each locus u B (VH,/D) is complete, as it is more than one (table 3). The values of
dominance at different loci are highly variable - component Y*F/v(D*(H,-H,))
isn’t equal to zero. Of particular interest is the close relationship between the
mean values of trait of parental samples and value of dominance= 0,85 (with
df=2). The high expression of the trait is determined by large number of
dominant genes. Dominant and recessive alleles are distributed unevenly
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between the original loci (H,/4H,#0,25), which may affect the expression of trait
in F, hybrids. The varieties have less dominant alleles than recessive ones (F[J0).
In determination of the trait dominant effects prevail, as DJH,. Direction of
dominance is (-1,66).

Analysis of parental varieties and F, hybrids confirms basic results of F,
hybrids. However in second generation variety KPU-92-08 wasn't excluded from
diallel analysis, as it carries the recessive genes of dwarfness (fig. 2). The
regression line is located below the origin point of coordinates, indicating the
superdominance of the trait in second generation and possibility of appearance
of transgressive forms by this trait.

Thus, the decrease in plant height among the studied parental samples may
be reached by crossing with variety Kumir, which carries the largest number of
genes determining the short stalk.

Conclusions:

1. Variety Kumir carries the largest number of genes determining the short
stalk in its genotype from the five of studied varieties. .

2. According to data for F, the highest concentration of recessive genes
effecting the plant height is found in variety Snezhinka. However in the second
generation it follows from the diallel analysis that sample KPU-92-08 carries the
recessive genes of short stalk.

3. In the first generation plant height is partially inherited, there is
incomplete dominance of trait, but in the second generation - its
superdominance appears. Appearance of transgressive forms by this trait is
possible.

200
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Fig. 1. Heiman scale for the trait «plant height» of rice plants in F1, (cm),
Krasnodar, FSBSI «<ARRRI», 2013
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Fig. 2. Heiman scale for the trait «plant height» of rice plants in F2, (cm),
Krasnodar, FSBSI «<ARRRI», 2013
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COMPARATIVE CHARACTERISTIC OF GRAIN QUALITY OF RICE
VARIETIES OF FOREIGHN AND RUSSIAN BREEDING GROWN IN
CONDITIONS OF KRASNODAR REGION

Tumanyan N.G., Kumeiko T.B., Olkhovaya K.K.

Federal State Budgetary Scientific Institution
«All-Russian Rice Research Institute»,
Belozerniy, 3, Krasnodar, 350921, Russia,

E-mail: arrri_kub@mail.ru

Quality traits of grain of rice varieties of Italian and ARRRI breeding grown in
conditions of Krasnodar region were studied. It was concluded that grain quality in a
number of Italian varieties reduced in new agro-climatic conditions.

Key words: rice, grain quality traits, vitreousness, fracturing, total milled rice,
length-to-width ratio.

Despite the intensive introduction of foreign crops, more than 90% of
acreage for a strategically significant grain in Russia are occupied with varieties
of Russian breeding, indicating that the competitiveness of the domestic
achievements of breeders. In recent years, the trend of introduction of Italian
and others rice varieties in the rice-growing sphere of the country takes place.
Most varieties of ARRRI breeding are developed and grown in Russia, in
Krasnodar region at 45 ° n. 1., 37.5-39.0 ° e. 1, Italian varieties from breeding
station SA.PI.SE in province Vercelli are grown on similar latitude #a- 45° n. 1.,
8.4 °e. l. In 2012 Italian varieties were given to ARRRI to study their
agro-biological potential in conditions of Krasnodar region. In 2013, 2014 these
varieties were sown on experimental plot (ARRRI).

Rice varieties are characterized by certain traits of grain quality, parameters
of which depend on the genotype, rice growing conditions, method of harvesting,
storage and processing [1, 2, 3]. Rice varieties of Russian breeding and most
varieties of Italian breeding belong to japonica. A comparative study of grain
quality of the most common Russian and Italian short-grained rice varieties
(breeding station SA.PI.SE, Vercelli, Italy) was conducted on the most important
technological features of the quality of rice grains, including: filminess, the
shape of caryopsis (length, width, thickness, length to width ratio), grain size
(1000 grains weight), the consistency of the endosperm (vitreousness),
fracturing, complex indicators - total output of milled rice and head rice yield.

Materials and methods of research. As a material for study we used
varieties of Russian (ARRRI, crops from 2013, 2014. Grown on ARRRI
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experimental plot) and Italian breeding (crop from 2012 grown in Italy; crops
from 2013, 2014 grown on ARRRI experimental plot). Crops from 2013, 2014 of
varieties of Russian and Italian breeding were obtained in varietal trial
performed by laboratory of varietal agricultural practices and rice varieties
certification: Rapan, Victoriya, Diamant, Vizit, Sonet, Orione, Cerere, Centauro,
Carnise, Carnise Precose. 1000 grain weight was determined according to GOST
10842-89 and expressed in terms of 14% moisture, filminees - GOST 10843-76
(in the shelling installation Satake), vitreousness - GOST 10987-76, fracturing -
GOST 10987-76 using diaphanoscope DSZ - 3. Total milled rice - on installation
LUR-1M.

Results and discussion. Introducing foreign rice varieties into Russian
conditions requires solving the problem of realization of their genotype in new
growing conditions. Indicators of technological quality traits allow to predict the
quality of yield from varieties in certain agro-climatic conditions of cultivation,
including the quantity and quality of milled rice, which can be produced from
grain. In 2013 ARRRI had received samples of rice of Italian breeding (breeding
station SA.PI.SE, Vercelli), the seeds of which were planted in the joint trial of
Russian and Italian varieties.

Variety Cerere was characterized by high fracturing (43 %) and vitreousness
(94 %). Centauro had a medium vitreousness (86 %) and Orione and Carnise
Precose had low vitreousness (70 %). Samples had medium (more than 23 g at
moisture of 14 %, to 34 %) and large grain (1000 grain weight - more than 34
g.). Two varieties were large grained: Orione with 1000 weight - 36,5 g, Carnise
Precose - 43,1 g.

The highest head rice yield was those of variety Centauro - 92,2 %, this
value was lower for variety Orione - 82,3 % and it was the lowest for Cerere -
68,9 % and Carnise Precose - 74,3 %.

Of five short-grained Italian varieties involved in environmental varietal
testing three - Carnise, Carnise Precoce and Orione, belonged to large-grained
varieties (table 2). These varieties had lower values «total milled rice» and
«head rice yield», respectively - 64,5-68,5 % and 66,2-88,1 % in 2013, 2014.
Orione and Cerere had the average values of head rice yield (66,2-77,3 %) in
2013, and average and high - 72,8-97,2 % value «head rice yield» (Orione - 97,2
%) in 2014. Centauro also had it high- 92,6 (2013), 98,8 % (2014). Bricokoii
IJIeHYaTOCThI0 OTIuYanuck Varieties Carnise (21,5 and 20,6 %), Carnise Precoce
(20,0, 20,2 %), Orione (20,1 u 20,8 %) had high filminess in 2013, 2014. One of
the five varieties, Cerere, had a high vitreousness - 97, 98%, the remaining
varieties had it average and low - 65-86%. High fracturing was in varieties
Cerere 32-43 % (2013-2014), Orione, Centauro, Carnise Precose - 20-39 %
(2014).

Of interest is the comparative analysis of the quality of the crop of Italian
rice varieties grown in Italy (2012), and in the Krasnodar region of the Russian
Federation (2013, ARRRI experimental plot) (table 1).
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Table 1. Quality traits of rice varieties of Italian breeding grown in
agro-climatic conditions of different geographic zones: Italy (2012) and Russia

(2013, 2014 ) (Krasnodar region, Belozerniy

100.0 Total |Head .
grait lyiireousnes Filmin|milled|rice Grain
Sample |Year |weight,|, ’|Fracturing% o | . length-to-width-ratio,
% ess, %|rice, |yield,
g(14 % % I/b
%) 0 0
Varieties from SA.PI.SE, Vercelli
Centauro|2012]30,4 |86 19,1 69,2 92,2 |1,7
Centauro|2013}30,3 84 18,3 |70,3 92,6 |1,7
Centauro|2014]29,3 |73 30 19,9 70,5 |98,8 |1,7
Cerere [2012]28,9 94 43 15,7 70,4 68,9 |1,7
Cerere |2013]28,7 98 36 19,2 |71,3 79,8 |1,6
Cerere [2014]27,6 97 32 19,3 |71,3 99,1 |1,7
Orione |2012]36,4 70 11 19,0 |67,1 82,3 |2,0
Orione,. |2013]36,5 76 12 20,1 68,0 177,3 12,1
Orione, |2014]32,6 81 39 20,8 68,5 197,2 11,9
Carnise, |2013]39,9 95 5 21,5 64,5 69,5 |2,1
Carnise, [2014]|37,1 |68 13 20,6 64,8 81,0 |2,1
Carnise 1)4150431 |70 0 19,2 67,9 |74.3 |20 2,1)
Precose,
Carnise 1yy13040,4 |74 19 20,0 [65.3 [66,2 |21
Precose,
Carnise 154141389 |65 20 20,2 66,0 |72,8 |2,1
Precose,
ARRRI varieties
Rapan 2013]26,1 97 2 17,9 170,3 ]98,0 2,1
Rapan 2014]26,5 94 15 19,7 170,2 98,6 |2,0
Victoriya |2013]28,0 98 4 19,2 71,2 ]96,8 2,1
Victoriya |2014]27,1 92 11 19,2 70,0 98,4 |2,0
Diamant, [2013]28,7 ]98 6 19,8 68,8 93,8 12,1
Diamant |2014)27,4 90 8 19,2 ]69,1 98,1 |2,0
Vizit 2013]28,6 |91 16 18,1 70,0 |81,3 |1,9
Vizit 2014]25,0 96 2 18,1 |71,2 99,9 |1,9
Sonet 2013]29,1 |93 14 16,8 70,5 |84,5 2,1
Sonet 2014]27,5 89 32 17,6 70,6 ]90,9 |2,0
Least
significant 1,11 1,02 1,9 1,5 1,24 1,45 10,25
difference
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Grain quality traits in other growing conditions either changed or remained
the same 1000 grain weight remained the same in all varieties grown in
Krasnodar region. Vitreousness tended to increase in Orione and Cerere,
decreased in Centauro and Carnise Precose in 2014 and remained the same in
Centauro. Fracturing increased in variety Centauro to 30%, in variety Orione
30%, in Carnise Presose to 20%; for Cerere value was slightly lower than that of
rice grown in Italy.

Head rice yield in Centauro, Cerere and Orione increased in 2014. In 2013 y
Orione it decreased from 82,3 % to 77, 3 %. In Carnise Precose this value had a
tendency to decreasing.

Only variety Cerere had all the traits improved: vitreousness increased (94
and 98 %), fracturing lowered (from 43 to 32 and 36 %), head rice yield
increased (from 68,9 to 69,8 and 79,8 %). However number of whole grain after
grain polishing is rather low, that is a big disadvantage. As for the other
varieties - the increased fracturing as a rule resulted to increased amount of
broken grains.

Results of the studying quality traits of Russian varieties in a joint trial with
Italian varieties are presented in Table 2. The most common and popular rice
variety Rapan demonstrated stability in all studied quality traits in 2013, 2014.
Some increase in fracturing in 2014 didn’t result into lowering value «head rice
yield». Variety Vizit in 2014 had shown a significant decrease in level of grain
fracturing - up to 2 %, that resulted into increasing head rice yield up to 99,9 %.
For variety Sonet fracturing level was unfavorable in 2014 however it didn’t
affect the total milled rice yield.

Rice varieties of Russian breeding Rapan, Victoriya, Diamant, Vizit, Sonet in
a joint trial with Italian varieties on a territory of Krasnodar region have shown
stability and had a higher quality of yield. Short-grained varieties of Italian
breeding had a higher 1000 grain weight, lower grain vitreousness and head
rice yield.

In the Krasnodar region rice harvesting in different years is carried out at
11-20% moisture-term grain. Weather conditions in 2013, 2014. to realize the
potential of short-grained varieties in terms of grain quality (fracturing, yield
and quality of grain) were favorable. Moisture of rice before the harvest hasn’t
been lower than 15-16%. In this regard, further study of Italian varieties in joint
trials with varieties of domestic breeding in the agro-climatic conditions of
Krasnodar territory is needed.

Conclusions.

1. According to results of comparative tests conducted in ARRRI in terms of
grain quality rice varieties of domestic breeding, compared with the Italian, had
a higher degree of adaptability to climatic factors of the Russian region and have
increased vitreousness and value " head rice yield", lower fracturing and
filminess.

2. To address the issue of expediency of introducing Italian varieties in the
Russian Federation on the territory of Krasnodar region further research is
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needed.
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ISOLATION OF A NOVEL LEUCINE-RICH REPEAT RECEPTOR-LIKE
KINASE (OSLRR2) GENE FROM RICE AND ANALYSIS OF THIS GENE TO
ABIOTIC STRESSES

Yongrong Liao, Xuewei Zhang, Changqiong Hu, Xufeng Cao, Zhengjun Xu,
Xiaoling Gao, Lihua Li, Jianqing Zhu, Rongjun Chen

Rice Research Institute of Sichuan Agricultural University
E-mail: chenrj913@163.com

Leucine rich repeating receptor like kinaseproteins (LRR-RLKSs) is involved in a wide
range of biological pathways. So far, the study OsLRR-RLK functions in growth,
developmental processes, the response to various external stimuli has still not been clearly
elucidated in rice. To understand mechanism(s) underlying stress response and to discover
novel tress-tolerance genes in rice (Oryza sativa L.), we analyzed a global genome
expression profiling of the indica cultivar Pei’ai 64S subjected to cold, drought, or heat
stresses. Expression profiles were obtained for leaf and panicle tissues at seedling, booting
and heading stages from plants under no stress, or cold, drought or heat stresses using the
GeneChip Rice Genome Array (Affymetrix) representing 51 279 transcripts from japonica
and indica rice. We identified a gene, OsLRR2(Oryza sativa L. leucine-rich repeats
receptor-like kinases 2, GenBank accession: EAZ02952.1), which was highly up-regulated
under the cold and drought stresses. In order to study its function in stress tolerance, we
cloned the cDNA of the gene through amplification by RT-PCR. Sequence analysis showed
that the cDNA encodes a protein of 375 amino acid residues with M.W. = 40.62 kD and pl
= 5.75. Searching sequence databases found that the ORF of OsLRR2 contained a
leucine-rich repeats domain. Analysis of the putative promoter region for candidate cis-
regulatory elements identified 5 matches to cis-elements related to stress responses. From
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the above analysis and results obtained, we propose that OSLRR2 should be a new
candidate gene involved in stress tolerance in rice.

Key words: Oryza sativa L.; Abiotic stress; Microarray; Gene cloning; cold and
drought stresses; RLL-RLK.

Environmental factors, such as high temperature, low temperature, drought
and high salinity, greatly limit plants’ growth and yield potential (Rizhsky et al.,
2004). Plants have developed the ability to response to environmental stresses in
order to survive in the stressful conditions. The molecular and cellular processes
underlying the acclimation of higher plants to environmental stresses have
attracted much attention, as environmental stress conditions resulting in serious
loss of crop production in many parts of the world (Cushman and Bohnert, 2000;
Mittler, 2006). A large number of genes induced by environmental stresses have
been identified recently by using molecular and genetic approaches, for example,
numerous stress-induced genes have been identified by using microarray
experiments (Kreps et al., 2002; Seki et al., 2002).The products of these genes
are supposed to promote stress tolerance ability(Xiong et al., 2002; Shinozaki et
al., 2003). Researchers showed that changing the expression of a single gene
can enhance the ability of drought, freeze and salt resistance (Zhu, 2001; Xiong
et al., 2002; Shinozaki et al., 2003). There is a very serious impact on the yield
and quality when the process of rice cultivation is under cold, heat, drought and
other abiotic stress. Therefore, to understand the mechanism by which rice
perceives environmental signals and transmits the signals to cellular machinery
to activate adaptive responses is significant for ensuring rice stable and high
yield.

The leucine-rich repeat receptor-like kinase proteins (LRR-RLKS) constitute a
largest superfamily of animals, yeast and bacteria as well as plants genome
(Park et al., 2014). LRR-RLKs are composed of extracellular domains and
cytoplasmic domains, and so they often occur as a conjugation of LRR domains
as well as RLK domains (Hwang et al., 2011). The LRRs are consisted of 20-29-
amino acid residue sequence motifs and one of their functions is regarded as
protein identification motifs (Hwang et al., 2011). A lot of protein sequences
which are containing LRR have been identified by auto annotation methods
(J.Bella et al., 2008). The leucine-rich repeat proteins superfamily can be
subdivided into at least six subfamilies based on different lengths and hallmark
sequences of the repeats (Park et al., 2014). In plants as in other eukaryotes,
LRR proteins carry out diverse functions in a wide range of developmental
processes and signal transduction as well as defense-related pathways (Vernon
and Forsthoefel 2002; Forsthoefel et al., 2014 ).

The RLK domain was first found in maize (Walker and Zhang, 1990) and then
been charaterized in rice (Becraft, 1998) and Arabidopsis (Chang et al., 1992;
Kohorn et al., 1992; Walker, 1993). In plants, receptor-like protein kinases
(RLKs) play a key role in many abiotic stress and physiological processes such as
regulating gene expression responses and sensing external signals at the
cellular environment level (Stone and Walker, 1995; Lease et al., 1998).
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However, a large of the biological functions of LRR-RLK genes in plants
especially in rice have not been clearly elucidated.

In this paper, GeneChip Rice Genome Array was used to screen a stress
tolerance candidate gene OsSLRR2 from cultivar Pei’ai 64s which is the maternal
parent of the super hybridization rice Liang-You-Pei-Jiu (LYP9). The OsLRR2
gene was highly induced by cold stress and drought stress in the leaves of
booting and heading stages and may play an important role response to diverse
abiotic stresses in rice.

Materials and methods

Stress treatments, sample preparation, isolation of total RNA, GeneChip Rice
Genome Array (Affymetrix) and quantitative real-time RT-PCR

The process was based on protocols previously described by Dong and Jiang
( Dong et al. 2011; Jiang et al., 2012). The germinal seeds of cultivated rice
Pei’ai 64S (Oryza sativa L.) were suspended in a sterile solution of 0.1% HgCl,
for 10 min, washed 3 times with running water, immersed for 3 days under 25°C
and changed water once a day, then were germinated and grown in distilled
water at 37°C for 2~3 days. Plants were divided into one control and three
treatment groups. For the drought tests the water was poured away from the
basin, the treatment groups were put in scaffold to dry out meanwhile the
control group was kept the water level. The leaves were harvested when they
started curling after 16 h. For the heat tests the treatment group was exposed to
45 °C for 2 h then plants were harvested for the cold tests the treatment group
was harvested after exposed to 4°C for 12 h at seedling stage and to 12°C for
treatment 16 h at booting and flowering stages. All the rice were seedling at in a
U.S. Percival produced PGC15.5 artificial climate chamber, while the control
group was in another chamber at 28°C.Test groups and control groups were all
in the dark.

c¢DNA cloning

Special primers were designed to use the software primer-premier 5.0 after
searching homology cDNA sequence, which were OsLRR2-F:
5'-acgatgcttgattgagtgattgac -3'JOsLRR2-R: 5'-accgcgagacacatgacga -3'. The
full-length of OsLRR2 cDNA was amplified to use high fidelity HiFi taqg DNA
polymerase (Transgen).The PCR cycler was programmed as follows: an initial
denaturation for 5 min at 94 °C, 30 amplification cycles, [30 s at 94 °C
(denaturation), 30 s at 62 °C (annealing), and 30s at 72 °C (polymerization)],
followed by a final elongation for 10 min at 72 °C. All the PCR products were
purified by using Gel Extraction Mini Kit (Biomed, China), and the amplified
product was ligated into vector pMD18-T (TaKaRa, Dalian, China), then
transformed into Escherichia coli strain Top 10. The positive transformants were
screened by using ampicillin selection. And restriction enzymes HindIl and
BamHI were used for double cuts to confirmation. Restricted fragments were
analyzed on 1.0% agarose gel. Positively screened clone was sequenced by
Invitrogen.

Sequence analysis

The genomic sequence and chromosome location of OsLRR2 were
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determined by comparing the cloned cDNA with the genomic DNA sequences in
GenBank. Promoter analysis of 1500 bp, upstream of OsLRR2 gene, was
performed with PlantCARE on the web
(http://bioinformatics.psb.ugent.be/webtools/plantcare/html/). The analysis and
comparison of the deduced amino acid sequence with published sequences were
performed with BLASTp (Standard Protein-Protein BLAST) on the NCBI server
(http://www.ncbi.nlm.nih.gov/). Conserved domains in OsLRR2 were identified
by online ©protein predict software InterProScan
(http://www.ebi.ac.uk/InterProScan/). OsLRR2 gene was aligned with other
proteins from different species by using DNAMAN. Phylogenetic relationship
with other proteins from different species was constructed by using Mega4.1.

Results and Disscussion

Microarray analysis OsLRR2 subjected to different abiotic stress

Expression profiles were obtained for leaf and panicle tissues at seedling,
booting and heading stages from plants under no stress, or cold, drought or heat
stresses respectively using the GeneChip Rice Genome Array (Affymetrix)
representing 51 279 transcripts. A large number of genes up-regulated or
down-regulated under stress were identified. One of these genes, OSLRR2,
coding for a leucine-rich repeats receptor-like kinase, showed significant
changes at expression level at different developmental phases subjected to
different abiotic stress. The result showed that the expression level of OSLRR2
was increased in different tissues of rice at different stages under cold stresses,
with an average increase of 19.7-fold, ranging from 0.74- to 66.17-fold increases;
under drought conditions, the expression level of OSLRR2 was up-regulated
3.1-fold in average, ranging from 0.54 to 6.91-fold (Fig 1)

Sequence and structural analyses of gene OSLRR2

Based on the conserved region of the LRR gene sequence of rice in Gramene
and GenBank, two specific primers (OsLRR2-F, OsLRR2-R) were designed and
synthesized for the amplification of OsLRR2. The full-length cDNA sequence of
OsLRR2 was cloned through RT-PCR from rice Pei’ai 64S. Sequence analysis
showed that the cloned cDNA containing 1128 bp open reading frame(ORF)
encodes a putative protein, with 375 amino acids and has a calculated molecular
weight of 40.62 kDa with a pI =5.75. A signal peptide sequence was localized at
the N end and 4 LRR motifs was found in the gene.(Fig.3). To understand the
organization of the regulatory region of OsLRR2gene, several putative
cis-elements related to stress responses were identified as the putative promoter
region of OsLRR2 about 1.5 kb upstream of thetranscriptional start site using
PlantCARE (Figure 2).The presence of putative cis-acting elements indicated
that the OsLRR2gene might be regulated by the interaction between the
cis-acting elements in the promoter and the corresponding trans-acting factors.
There were 29 TATAbox, 19 CAATbox (common cis-acting element in promoter
and enhancer regions), 6 ABRE (ABA-responsive element), 2 Box 4 (part of a
conserved DNA module involved in light responsiveness), 1 CCAAT-box
(MYBHv1 binding site), 1 GARE-motif (gibberellin-responsive element), 2 MBS
(MYB binding site involved in drought-inducibility), 1 RY-element (cis-acting
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regulatory element involved in seed-specific regulation), 2 TGA-element
(auxin-responsive element). The existence of these stress related cis-elements,
provided an evidence that the promoter region of OSLRR2 responses to various
kinds of stress signals, and the expression of OsLRR2 is regulated by several
stress factors.

The identified matches to stress related cis-elements and TATA box in the
putative promoter region are highlighted and underlined. ABRE, CE3, MBS,
CGTCA-motif, MRE, TC-rich repeats and TCA-element are cis-elements involved
in abscisic acid responses, drought, MeJA responses, defense and stress
responses and salicylic acid responses respectively. “...” represents bases
without printing.

Segments of low compositional complexity determined by the SEG program,
signal peptides determined by the SignalP program.

Phylogenetic tree analysis of OSLRR2

Based on the predicted OsLRR2 protein encoded amino acid (aa) sequence
and analysis with BLASTp showed that the full-length protein aa sequences of
OsLRR2 was consensus with hypothetical protein OsI 25092(EAZ02952.1,
leucine-rich repeat receptor-like protein kinase ) from Guang Lu Ai no 7
chromosome 4 (Figure 5). The first bit to the last 320th aa of OsLRR2 protein
sequences shares highest identity (85.33%) with putative protein encoded by
0s07g0176400 gene (BAH93803, leucine-rich repeat receptor-like protein
kinase ) from Nipponbare chromosome 7, the third bit to the last 371th aa
sequences shares 73% homology with putative protein encoded by
050390795300 gene(NP _001051547.1, leucine-rich repeat receptor-like protein
kinase, Similar to Extensin protein-like ) from Nipponbare chromosome 3 and
OsI 13881 gene(EAY92168.1, leucine-rich repeat receptor-like protein kinase )
from Lu Ai no 3 chromosome 4. Moreover, its eleventh bit to the last aa
sequences shares 78% homology with putative protein encoded by
§b.242047570 gene ( XP 002461531.1,Leucine-rich repeats (LRRs),
ribonuclease inhibitor (RI)-like subfamily ) and 79% homology with putative
protein encoded by Zm.226502316 gene ( NP _001147644.1, receptor protein
kinase CLAVATA1 and leucine-rich repeat receptor-like protein kinase ) fromZea
may, its Sixty-seventh bit to the last aa sequences shares 58% with putative
protein encoded by Vv.225432760 gene(XP 002279192.1, leucine-rich repeats)
fromVitis vinifera, Its full-length sequence shares 57% with putative protein
encoded by At. 30680322 (At4g06744) (NP _849339.1, leucine-rich repeat family
protein/ extensin family protein) from Arabidopsis and shares 60% with
putative protein encoded by RcLRX2 (GI:255546868) (Figure 4).

BAH93803and NP 001051547.1 are similar sequences in japonica rice
cultivar Nipponbare, EAZ02952.1and EAY92168 are similar sequences in indica
rice cultivar Guang Lu Ai 4; Sh242047570, Zm226502316, Vv225432760,
At30680322 and RcLRX2 are similar protein sequences in Sorghum bicolor, Zea
may, Vitis vinifera, Arabidopsis and Ricinus communis, respectively; Capital
letters represent aa, numbers are positions of the last aa residues in the right
row; Conserved aa residues are shaded.
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Conclusion

This work describes the identification and molecular characterization of a
new abiotic stress regulated gene OsLRR2 from Pei’ai64s, whose expression in
the leaves of seeding, booting and flowering stage are upregulated obviously
after cold and drought treatment. Seven cis-elements related to stress responses
were found in the predicted promoter region, which further certified that
OsLRR?2 is related to stress tolerance.
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Fig. 1. Relative expression of OsLRRZ2 in leaves and panicles of indica rice
cultivar Pei’ai 64S under the various stresses and in normal growth conditions,
at different developmental stages 1: seedling stage; 2: booting stage; 3:
heading and flowering stage; L: leaf; P: panicle; K: control; C: cold; H: heat; D:
drought.
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-1317 CCCTTTCTIT TGTTGGCTTT TTGGGGGTTA GTTAAATGGG AAAGAGACCT ACTTGGCATG
ABRE~
1257 ATAATTCAAG GAGAGCAGTT CATTGCTIGGTGGATTGTTA ..o e o
-1137 ATCATTAGGC CTAAGCCAGC TGCATGCATT AGGGAACCTA ATTATAGGCA GGAATTAATA-
MBE«
977 TCTTCCTTTAATTTAGAGAA TATTATAAAGTTGCTCTCAG CTTAGACAACTGGTTATAAG-
MBS~

917 TGGGTTATAT CTGACTAGAA GTATAGGACT TATTCCATTC
-437 ATTATTATTCAACCAAATAA CCACAAGATT TTCCCCAAAC ATAGGCCATG TTTAGATTCC

TC-rich repeats+
-377  AACTTTTTITCTTCAAACTTT CAACTTTTCC GTCACATCGA - onciiiieieeee e e +
TCA-element TC-rich CGTCA-motif+
<117 ATACAAAATATTAAAATAAT AATAAAAAAT ATTGGTCGAC GCGGTTTACA CTAAGGCGAT
-57 GCGTGTCCGA CGCATTCGTG ATTCGCCTAT ATATAAACCA AATTCGGACG CAAACTTAAT
CE3 TATA-box +1+

Fig. 2 Sequences of OsLRR2, the deduced ORF, and candidate cis-elements in
the putative promoter region
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Fig. 3 The result of OsLRR2 protein from SMART
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Fig. 4 Alignment of the deduced protein of OsLRR2 and other similar proteins
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Puc. 5. Phylogenetic tree of the deduced protein of OsLRR2 and other similar
proteins A: phylogenetic tree of genomic DNA, B: phylogenetic tree of cNDA, C:
phylogenetic tree of protein.
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WEEDY RED RICE FORMS (ORYZA SATIVA L.) AND THEIR CONTROL
STRATEGIES IN THE COUNTRIES OF TEMPERATE ZONE

Zelenskaya 0.V.!, Maximenko Ye.P.?
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2 Farm “Krasnoye”
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The paper reports the results of investigation weedy rice emergency and spreading on
the fields of temperate countries. Morphological and biological characteristics of red rice
varieties spreading on the fields of Russia are studied. The main control strategies are
presented. The problems of gene flow from herbicides resistant cultivated rice to weedy
red rice and ecological risk of introduction transgenic rice varieties are discussed.

Key words: weedy red rice, variety, herbicides, control, gene flow

The red rice with colored grain husks spread in crops of rice varieties in the
temperate zone, according to its systematic position belongs to the same species
as the cultivated rice - Oryza sativa L. All weedy forms of this species have
undesirable for rice farmers agro features such as lodging, spikelets shedding,
low grain quality, susceptibility to disease. On the other hand, some features not
inherent in the cultivated rice varieties provide these plants with a competitive
advantage, such as the period of dormancy, longer germination and spikelets
flowering periods, the formation of a greater number of productive shoots, the
rapid pace of growth and, as a rule, taller plants reaching the top tier. Uneven
ripening of ears and shedding immediately after maturation creates a red rice
seed bank in the soil. The seeds of weedy rice in their shape, size, and often the
color of lemmas usually differ little from seeds of the cultivated rice thus
creating certain difficulties in seed production. The fields suffering from weedy
rice usually are rejected from crop rotation.

Currently it believed that the widespread and most malicious forms of red
rice possessing the dominant weed features are the result of natural
hybridization in the field. Subsequently, these hybrid red grain forms repeatedly
intercrosses with cultivated rice and against each other, which led to the
appearance of new biotypes with phenotypic similarities not only with wild
ancestral forms, but also cultivated varieties [10].

In rice growing European countries such as Italy, France, Spain, Portugal,
Greece, and Bulgaria weedy rice with colored husk is one of the most harmful
weeds and it populated up to 35-65% of the area planted with rice. By the
beginning of the twenty-first century the trend of red rice crowding reached
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40-75%. Thus in Camargue (France) red rice is met in 50% of the rice sown
areas. Due to the high degree of red rice crowding in 1995% 15-20 variety crops
were impersonalized. Yield losses in these areas, especially in monocultures,
reached 50% [6].

Red rice has been recorded in the fields of Italy since the beginning of the
nineteenth century. AT that time it was not considered a weed. Currently, the
spread of weedy rice with colored husks is registered in 65-80% of the rice fields
of Italy. According to A. Ferrero (2003) on heavily crowded areas it occupies
more than 30% of the rice fields.

In the United States, Central and South America red rice is one of the main
weeds that reduce yield and production quality. In the US, it was registered in
rice fields in 1846 in Louisiana, South and North Carolina, Arkansas, and Texas.
By 1979 it spread to 200 000 ha of rice fields and crop losses for this reason
amounted to 50 mln dollars. The density of red rice have a significant impact on
the productivity of cultivated varieties: the presence of 5 plants / m2 led to white
grain rice yield reduction by 22%, 19 - 50%, and the density of 108 plants / m2
gives yield reduction of 77% [3].

In Russia weedy rice with colored husks in all probability was introduced
with the seeds of rice varieties from South-East Asia. Over the years of rice
cultivation red rice has spread to all rice sowing regions and is considered to be
one of the worst weeds. Every percent of red grain rice among seeds can reduce
the yield by 1.5-2.3%. Up to the 90-ies of the twentieth century in the rice crops
of the Krasnodar region mainly tall weedy rice plants with colored lemmas, awns
and grain husks were met, they had easily shedding spikelets. Currently, red
rice plants become widespread; they are phenotypically similar to the cultivated
varieties. We noted the absence of shedding in such plants during the ripening
period and no seed dormancy.

In European countries as a rule all biotypes of weedy rice with colored husk
belong to one species: sylvatica Chiappelli [4]. The Russian scientists use the
classification G.G. Goushchin (1938), where the variations are determined by the
color of lemmas and grain pericarp, and the presence and color of awns [1].

The studies to determine the taxonomic composition and extent of the spread
of weedy forms of rice in the fields of the Krasnodar region have been conducted
by us since 1999. The surveys are performed annually by routing all rice sowing
areas of the area. All registered forms had colored grain pericarp and belong to
the same species as the cultivated rice - Oryza sativa L. The taxonomic analysis
revealed the presence in rice fields of the Krasnodar region of 8 red rice
varieties belonging to the subspecies japonica and 1 - to the subspecies indica
(according to G. Goushchin).

To study the spread of plants belonging to different botanical species the
plots 1x1 m were laid in four replications. In the fields of crop rotation where
rice was grown for the third year after rice and no carry preventive measures to
protect crops from weedy rice were taken the infestation level was 35-50%. The
proportion of red rice species in these crops is as follows: beardless sundensis -
40-45%, kasakstanica and subpyrocarpa (with awns rudiments) - 15-20%,

252



MeowcdyHapodHas HayuHas kKoHpeperyuA. International Scientific conference.
ﬂocmumenuﬂ u nepcnekKkmuesl pazsumusi cejieKuuu u 8o3de. A puca 8 Ci cy T M KAumMamom

Achievements and prospects of rice breeding and cultivation in temperate countries
(26 -27).11.2015.- 275 c. ISBN: 978-5-906217-85-1

spinous pyrocarpa, desvauxii and caucasica - up to 20% (at various sites),
sporadically spinous red grain plants with twin lemmas flavoacies and bicolorata
were met. In the areas of industrial crops for commodity grain in the crop
rotation (2nd year rice after rice), contamination of crops was lower and did not
exceed 10-12%, including var. sundensis - 80%, subpyrocarpa - 15%, pyrocarpa -
5-10%, kasakstanica, flavoacies, desvauxii and caucasica - less than 5%.

The study of weedy rice morphotypes revealed the difference between the
spinous and beardless varieties of japonica subspecies with shedding spikelets.
The spinous forms are characterized by a high plant height (125-140 cm), the
ability to form 10-15 productive shoots, drooping or loose panicles (the length of
the main panicle 23-25 c¢m), a long flag leaf - 42-52 cm. Awnless weedy rice
forms had a height of 100-115 cm, formed 3-5 productive shoots, the main
panicle length was 19-21 cm in the form of drooping panicle, less often it was
compact and erect, flag leaf is 27-30 cm long.

The study of weedy rice populations of species philippensis revealed two
subspecies of indica biotype with non-shedding spikelets. The first biotype is
represented by tall plants (140-145 cm), forming 6-8 productive shoots, ripening,
with average resistance to lodging and blast; the second biotype has average
height (100-110 cm), forming 2-4 productive tillers, of medium term ripening,
with average resistance to lodging and blast. The plants of both biotypes are
characterized by a long (20-23 cm), drooping bent panicles with colored grain
pericarp and a long spindle-shaped grains (1/b 3.4-3.7).

The awnless plants with straw-yellow lemmas belonging to sundensis species
had the highest variability of morphological characteristics and were widespread
in the rice fields according to our data. Whereas the observations of Italian
scientists show that awned and semi-awned forms are more variable and prevail
in rice fields of Italy. Thus, out of 119 red rice populations collected in the fields
of Italy, they make up for 56 and 17%, respectively. Moreover, these plants are
better adapted to the changing conditions of the environment and growing
conditions than plants awnless weedy forms [5].

The main method of controlling harmful forms of weedy rice in Russia in
seed and tests plots is primarily manual grading. With this obvious tall neural
and beardless rice forms are removed from the crop as well as forms with the
colored scales different the cultivated varieties. As a result awnless and
semi-awned red rice species with straw-yellow lemmas sundensis, subpyrocarpa
(for white grain varieties var. Italica) and philippensis (for grades var. Gilanica);
two-tone lemmas kasakstanica (for grades var. zeravschanica) are often left in
the field. Similar observations were made by the American scientists. According
to Shivrain V. K. et al. (2010) in rice crops the predominant red rice biotype was
with straw-yellow flowering scales (70%), phenotypically similar to cultivated
varieties, less common plants with black (22%) and red-brown (8%) lemmas [9].

Traditional measures of red rice control aim mainly at maintaining the
varietal purity of seeds and clean soil from windfalls. These measures include:
introduction of special crop rotation for seed plots, excluding placement of seed
crops of rice after rice; high-quality hand-weeding of seed crops; the production
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of elite and super elite - selecting panicles according to complex of positive
traits directly in the field; early and deep plowing of rice fields after the harvest.
The main and most effective means of controlling harmful red rice is considered
to be the correct organization of work - maintaining varietal purity at all levels
and timely seed strain renovation [2].

In the world practice the most effective rice cultivation measures against
weedy rice are based on the combination of agricultural practices and chemical
control measures. Provocative rice fields flooding followed by herbicides
applications (e.g. glyphosate) for sprouted weeds before planting rice [4, 7] are
commonly used

In the context of the Krasnodar region this method is restricted due of the
fact that the supply of water to the edge of the rice system is centralized,
scheduled for 5-7 days before planting rice (third decade of April). Provocative
flooding is widely used only in the fallow field, especially in seed production
farms.

In addition to the traditional methods of weedy rice control in temperate
climates the innovative technologies aimed at restricting the amount of weeds
and increase of yields are currently used. Thus, at the beginning of the XXI
century, the United States has developed a new direction - breeding of rice
varieties resistant to herbicides. Its essence is creation of genetically modified
or mutant rice plants that are resistant to systematic herbicides. It was assumed
that herbicide-resistant rice varieties can be sown on fields heavily populated
with red rice and removed from rice crop rotation.

The main reason for limiting the introduction of herbicide-tolerant
transgenic rice varieties was the problem of horizontal transfer of genes
between cultivated varieties of rice and weedy red forms. Typically, they both
belong to the same species Oryza sativa, suggesting that their genetic
compatibility. While the rice is self-pollinating plant, under certain climatic
conditions in the case of coincidence of growth and phenological phases with the
open blooming a partial cross-pollinated rice plants may occur. The frequency of
gene transfer in rice as a result of outcrossing is low and in the field as it is
estimated by many observations ranging 0.01-0.2% from red rice to the
cultivated and in the opposite direction [8]. However, when implementing this
process in the production of transgenic varieties of rice it may contribute to the
emergence of herbicide resistant weeds populations and lead to unpredictable
consequences. For example, in the US in 2004 the first case of cross-pollination
of varieties of Clearfield groups and red rice was observed. The frequency of
gene transfer was 0.012% [10].

With the introduction of new methods of weed control it should be taken into
account that excessive use of chemicals and transgenic Biological pollution leads
to profound environmental changes, destabilizing the gene pool of wild species
and contributing to the emergence of new "super weeds" that require
application of even more toxic herbicides. In Russia, at present, the use of
genetically modified rice varieties is prohibited.

The problem of controlling harmful forms of weedy rice in Russia is being
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given serious consideration not only at the seed farms, but also by the producers
of marketable grain. Due to the contamination of crops with red rice the farms
using environment friendly technology of rice cultivation has decreased
significantly. In the long term to address the problem of red rice infestation of
the rice crops it is necessary to use a systematic approach, combining economic
interests with the analysis and minimization of environmental impacts.
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BREEDING RICE FOR ENVIRONMENT-FRIENDLY TECHNOLOGIES
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Krasnodar region produces more than 80% of Russia's rice. Rice is cultivated here at
133 000-134 000 hectares. In the recent years the rice yields exceed 7.0 t/ha. About 30%
of rice systems are located in the sanitary protection zones where the range of allowed
pesticides is drastically limited, and their aerial application is prohibited. The rice
production growth is hampered by rice blast.

The following blast resistant varieties have been bred: Atlant, Gamma, Leader, Olymp,
Snezhinka which are recommended for environment-friendly cultivation.

Key words: rice, grade, rice blast, pesticides, sanitary zones.

For the population of Russia rice cereal is a valuable food, dietary and
medicinal product [2]. The main rice-growing area in the country is the
Krasnodar region. It produces more than 80% Russia's rice. In the last 5-7 years
rice growing is dynamically developing with annual increase of paddy
productivity. In 2012 the Krasnodar region produced a record rice yield of 7.11 t
/ ha at 133 300 ha of rice sown area. In 2015 rice farmers of Krasnodar region
almost repeated the record: they harvested 945 000 t of rice from the area of
134 000 ha with the average yield of 7.04 t / ha. This was made possible by the
introduction of new high-yielding varieties and improvement of their cultivation
technology including use of modern rotary harvesters.

In the Krasnodar region about 30% of rice systems are located in sanitary
protection zones where a drastically limited range of chemicals can be used, and
their aerial application is prohibited. The approved pesticides can be ground
applied only and when absolutely necessary. Practice shows that the chemical
plant protection, in some cases, is either inefficient (due to pesticides untimely
application) or not profitable (due to sharply increased prices for pesticides and
aerial application) and is contraindicated environmentally. In addition, in the
rice crops where pesticides are systematically applied there is a real danger of
mutant forms of the Pyricularia resistant to fungicides. Therefore, the main
method of protection from the rice blast should be by introduction of the
varieties which are high-yielding and immune to the pathogen. Therefore the
relevance breeding for resistance to the blast disease is constantly increasing.

During the 80 years of rice cultivation in the Krasnodar region the blast
epiphytoties were observed with 10-12-year periodicity. However, during the
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last 5 years the blast disease began to appear annually starting at the rice
tillering stage, and in 2013 there was epiphytotic development of paniculate
forms of the disease. It happened as a result of a confluence of a number of
conditions. As a result of the warm winter the fungus wintered well on numerous
plant residues. Favorable conditions of spring and summer did not hinder its
development. The two-week rains in late July - early August created an
exceptional comfortable conditions for the disease. In rice crop of about 25 000
ha with average dates of flooding (May 14-18) which coincided with the
flowering stage, the disease was of epiphytotic character. Prolonged rains in this
period did not allow fungicide application or reduced their efficiency to the
minimum.

According "Rosselkhozcentr" the area of the treated rice crops in the
Krasnodar region during 2006-2012 increased from 107 000 ha to 115 200 ha. In
2013 the fungicides were applied at 192 300 ha, accounting for 152.3% of the
rice area sown [1]. Given the cost of 1 hectare pesticide treatment is about 1500
rubles, the total costs of rice protection from blast this year reached more than
288.45 million Rubles. This is equivalent to almost 30 000 t of rice, which is
close to the gross harvest in 2013 of such a large rice farm as
"Krasnoarmeysky."

Years of research carried by plant pathologists studying the population
structure of the fungus P. oryzae have shown that a set of different races of the
pathogen virulence genes. The lack of effective resistance genes in the majority
of local rice varieties does not allow them to resist the blast, especially in case of
epiphytotic development of the disease.

It is known that during the rice growing season P. oryzae provides more than
10 cycles of asexual reproduction. Each cycle lasts approximately one week.
Development of the blast takes place progressively according to the law of
compound interest. At the same time different varieties have small differences in
the beginning of the epidemic, and they are significant in the end.

Breeding varieties immune to blast was initiated in the Institute of Rice in
1982. The varieties with vertical and horizontal resistance were created [3].

Race specific, true or vertical stability is related to the hypersensitive
reaction of the host plant against the pathogen, and is controlled by a single
major gene. Therefore, the starting material must be characterized in the first
place, by genetic diversity. Creating varieties on the basis of the effective gene
can lead to races, overcoming this resistance.

Using the climatic chamber, greenhouses and infection nursery to test the
breeding material under conditions of artificial infection, a number of domestic
varieties immune to the blast has been created.

In 1992, rice variety Blastonik was delivered for the state trials. It was the
first variety with race specific resistance to blast created on the basis of the
domestic hybrid materials. In the subsequent years the varieties Vityaz (1994),
Talisman (1995), Snezhinka (1996) and Aquarius (1998) with similar resistance
were provided for the state trials. However, only the variety Snezhinka was
accepted into the State Register of varieties due to its the long and high quality
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grain.

The other varieties were not included in the State Register. The reason is
simple. Testing of new varieties was conducted by the State Commission on the
usual background, optimal for the standard, with no infectious load. Under these
conditions, during the absence of blast epiphytoty the immune varieties showed
no yield advantage over the standard.

Estimation of breeding material in infectious nursery allows along with
selection of rice immune samples also the rice varieties and forms with high
tolerance to diseases or so-called field resistance. The main feature of such
tolerance that it gives though not complete but permanent protection and it is
not destroyed by the pathogen. Field or horizontal resistance is not usually race
specific, it depends more on environmental factors than the true resistance and
it is polygenic controlled in most varieties.

Over the past 33 years the scientists of the Research Institute of Rice bred a
number of varieties with increased resistance and endurance to blast. Most of
them are included in the State Register and approved for use: Slavyanets (1991),
Pavlovsky(1995), Sprint (1996), Kurchanka (1997), Leader (1999), Viola (2001),
Snezhinka (2003), Violetta (2007) , Atlant (2007), Kumir (2009), Yuzhny (2009),
Gamma (2010) [3]. All these varieties within the last years did not require
chemical protection against blast. The final assessment of these varieties was in
2013, the year of blast epiphytoty. Under production conditions and at trial plots
the varieties Atlant , Viola, Violet, Gamma, Kumir, Leader, Snezhinka, and new -
Olymp and Sonnet were not damaged by blast and did not require fungicide
protection [1].

In the last 8-10 years, due to the demands of production, a new directionin
our research was started: the creation of varieties for low-energy- technologies
of rice cultivation (Leader, Atlant , Yuzhny , Gamma, Olymp, Titan). Growing
these varieties saves the production costs of 6000 - 8000 rubles per 1 ha due to
refusal to use fungicides and herbicides against grass weeds. This significantly
improves the environmental situation in the area of rice production.

The low-energy- and environment-friendly technologies of rice cultivation are
used in sanitary protection zones of the Krasnodar region. It is more than 40 000
ha of rice systems located along the Kuban River and nearby villages. A good
example of a sanitary protection zone is rice system of the training farm "Kuban"
of the Kuban State Agrarian University. Here, over the years, the rice variety
Gamma has been successfully cultivated without pesticides.

Such rice varieties as Atlant, Leader, Olymp, Snezhinka are recommended
for growing in the sanitary protection areas since they do not require chemical
protection and produce good yield with limited rates of mineral fertilizers. The
description of these varieties is given in the catalog [4], so we give just a brief
description of them.

ATLANT

This variety is included in the State Register of selection achievements in
2007. It belongs to the middle-maturing group. The vegetation period is 116-118
days and slightly varies depending on growing conditions.
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The botanical variety - var. zeravshanica Brasches. Floral scales are slightly
pubescent, two-colored: straw-yellow fins, edges are brownish-yellow. Potential
yield - 9-10 t / ha. Grain is medium sized, roundish. The ratio of length to width (I
/b) - 1,7. Weight of 1000 seeds - 28-29 g. Vitreousness is 87-91%; cereal yield is
71%, whole kernel yield is 65-71%. The amylose content is 18.7%, grain protein -
9.1%. Groats has high culinary rates.

Plants are resistant to blast, so the variety can be grown without pesticides.
Atlant has the highest growth rates at seedlings stage. The plants easily
overcome water layer up to 30 cm. Therefore, Atlant is recommended for
cultivation in sanitary protection zones. At lower seeding rates the variety
develops a good bush and forms a dense haulm stand.

Atlant does not have high requirements to soil fertility and it is capable of
forming stable high yields at a relatively low supply of mineral nutrition.

GAMMA

This variety is included in the State Register of selection achievements in
2010. It belongs to the middle-maturing group.. The vegetation period is
110-118 days. The yield is 8-9 tons / ha with high stability over the years. The
potential yield of the variety is 10-12 t / ha.

The botanical variety - var. italica Alef. The plants of Gamma variety possess
intensive growth during the shooting stage. Therefore, they can easily overcome
the water layer under which grassy weeds do not survive. Gamma is not affected
by blast. This allows growing the variety without pesticides and to receive clean
and economically priced products of high quality. The grain is of rounded type (1
/b) - 1,9, of average size, with a mass of 1000 grains 28-29g. Virtuousness is
high - 94-95%. Cereal yield is 70-71,5%, including whole kernel yield 90%.
Groats is white, of excellent quality, with high culinary rates.

Gamma does not require special conditions of cultivation. It can be grown in
intensity, as well as low-cost technologies.

LEADER

This variety was included in the State Register of selection achievements in
1996. It belongs to mid-late maturing group. The vegetative period is 120-125
days.

The botanical variety - var. zeravshanica Brasches. Awnless. Lemmas are
two-colored: fins are yellow straw with yellow-brown edges , slightly pubescent.
Potential yield- 10-11 t / ha. Grain size is medium, semi-round. The ratio of
length to width of the caryopsis (1/b) - 2,3. Grain flakes easily, while keeping
whole kernel (flowering films do not stick strongly to grain). Weight of 1000
seeds - 30-31 g Vitreousness - 86-90%. The total cereal yield - 69-70%. Cereal
yield is 95%. The protein content 9.9% amylose content - 19.8%. Groats of
excellent quality, with high culinary rates.

This variety has increased resistance to rice blast and leaf nematodes. A
distinctive feature of the variety is unpretentious to the conditions of cultivation.
The plants grow rapidly in the beginning of the growing season, it easily
overcomes the water layer, competes well with weeds. This allows avoid using
herbicides. Leader forms a strong root system, whereby the formation of the

259



MeowcdyHapodHas HayuHas kKoHpeperyuA. International Scientific conference.
ﬂocmumenuﬂ u nepcnekKkmuesl pazsumusi cejieKuuu u 8o3de. A puca 8 Ci cy T M KAumMamom

Achievements and prospects of rice breeding and cultivation in temperate countries
(26 -27).11.2015.- 275 c. ISBN: 978-5-906217-85-1

crop it requires 40% less fertilizer than intensive varieties.

Leader is able to generate high yields when grown after unfavorable
preceding crops at low rates of mineral fertilizers.

OLYMP

This variety was included in the State Register of selection achievements in
2015. It belongs to the mid-maturing group. The vegetation period is 118-120
days. Potential yield is 11-12 t / ha.

The botanical variety - var. italica Alef. Grain size is medium, semi-round.
The ratio of length to width (1/b) - 2,2. Mass of 1000 grains is 28 - 29g. The
total cereal yield is high, on average over three years - 72.3%, including the
whole kernel - 92.0%. Vitreousness - 95.0%. Groats of excellent quality, with
high culinary rates.

The variety is resistant to rice blast and foliar nematodes. Olymp has
medium tolerance to to soil salinity. It overcomes well the water layer at
shooting stage. The variety is resistant to lodging, not shedding, but threshed
easily. It can be kept as overmature stand and direct harvesting is used.

Olymp is characterized by strong root growth during shooting stage.
Therefore, the rice plants can easily overcome the water layer that grassweeds
do not survive. This allows growing the variety without pesticides and to receive
clean and economically priced products of high quality. The variety is not
demanding on soil quality and it is grows equally good on both the fertile soils
and on satisfactory soils.

Snezhinka (long grain)

This variety was included in the State Register of selection achievements in
2004. It belongs to mid-late maturing variety . The growing season with the
shortened flooding is 120-122 days, if the seedlings grow through the water
layer - 122-125 days. The yield reaches 7.0-7.5 t / ha with high stability over the
years.

Subspecies - subsp. indica Kato, botanical variety - gilanica Gust, grains are
narrow, long. Floral scales are straw-yellow, beardless, with weak pubescence.
The ratio of grain length to width (1/b) - 4,0-4,2. Weight of 1000 seeds is 28-29
g, the kernel has easily separable embryo during grinding, characterized by an
increased amylose content (26%) The protein content of the grain is low - 8.2%.
Filminess- 17-18%. Vitreousness - up to 99%. Fracturing is low - 4.0%; the cereal
yield - 64-65% with the whole kernels 80-85%. Groats of excellent quality, with
high culinary rates.

The variety is highly resistant to blast. This allows not to use fungicides. A
special feature is the high grade energy of seed germination and field
germination during "soft" water regime. This should be considered that it is
forming a dense sprouting at a relatively low seeding rate. Given that Snezhinka
has a long narrow grain when cleaning it needs individual selection of sieves.

Thus, the cultivation of rice varieties genetically protected from blast do not
require pesticides in sanitary protection zones and according to
environment-friendly technologies produces high quality rice grain, and reduces
environmental stress in the rice growing areas of the Krasnodar region.
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STUDY ON RED SELENIUM-RICH HYBRID RICE BREEDING

Zeng Rui, Ye Xiao-ying, Jia Xiao-mei, Zhu Jian-qing, Wang Li, Chen Rong-jun,
Luo Yong-cai, Li Guang-cheng

Rice Research Institute of Sichuan Agricultural University
E-mail: zhujianqing1963@163.com

Selenium is one of the most important trace minerals in the natural world and a kind
of indispensable trace elements for human and animal, which is mainly obtained from the
environment. In this paper, The filial generation of red rice germplasm resource (ruby
germplasm) and sterile lines G46A, D62A, and I-32A showed completely sterile. The sterile
lines Z2057A, Z611A, Z3055A, Z3057A and Z5097A were bred via generations of
backcross transformations for years. The sterile line, maintainer and restorer materials of
red Selenium-rich rice are screened out via intergenic recombination by utilization of
hybridization and backcross of varieties, obtaining new combination of
Selenium-rich red rice hybrid rice with average yield at 7500-8250 kg/ hm?, the content of
Selenium reaches 0.04 mg/kg-0.30 mg/kg. The yielding of Red Selenium-rich glutinous rice
formed by the backcross transformation between red
Selenium-rich rice and local glutinous rice hits 6750-7500 kg/hm? approximately.
Selenium content in Selenium-rich glutinous rice is 0.14 mg/kg.

Key words: Selenium-rich; Hybrid Rice; Breeding; Characteristics; Indica Rice China

Selenium is recognized as the necessary nutritional element for human
health, which performs many important physiological and biochemical functions
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in the human body including antioxidant, anti-aging, improvement of immunity
and etc. As a rare trace element, selenium is randomly and unevenly distributed
on earth. There are more than forty countries and regions all over the world
facing selenium deficiency, so does in China. 2/3 of China lack of selenium, and
of which 1/3 is considered to be extremely lack of selenium. Research shows
when the selenium content of human body is under normal level, our essential
organs such as heart, liver, and thyroid would be damaged to some extent, and
consequently many diseases might be caused. However, the body cannot
produce selenium by itself, instead of that, human has to ingest selenium
through foods. Therefore, Researching on mineral nutrients of rice and
developing rice rich in beneficial trace elements will obviously improve food
conditions and life quality of people.

1. Breeding Process

The filial generation of red rice germplasm resource (ruby germplasm) and
sterile lines G46A and D62AI-32A showed completely sterile. The sterile lines
Z2057A, Z611A, Z3055A, Z3057A and Z5097A were bred via generations of
backcross transformations for years. Restorer R363 of red rice were developed
from the cross of Ruby and restorer lines Shuhui 881, Yihui1577 and Minghui 63,
according the to the pedigree method of directed breeding. Pigment genes of
red rice were fine mapped between RM8006 and RM21186 on chromosome 7,
the genetic distance is 4.0 cM and 2.1 cM respectively.

1.1. Breeding Process of Sterile Lines Z2057A and Z2057B

In Wenjiang, 2006, the first filial generation (F1) was get from the artificial
emasculation hybridization between G46B (female parent) and ruby
germplasm(male parent). In the same year, F1 hybrid was planted in Lingshui,
Hainan, and in 2007, F2 generation was planted.in Wenjiang. Single plants with
good leaf shape, trim heading, better flowering habit, dense grain setting, nice
appearance and high quality in indoor and outdoor test were selected as the F3
hybrid to plant in Hainan in the same year. Then single plants with excellent
agronomic traits and high-quality were selected to testcross with G46A. The row
marked No. 594 was founded to perform better in the F3 hybrid, which has
basically the same growth period with G46B, and its other characteristics
ranged between its’s male and female parents. No. 594 was selected to testcross
with G46A, and 32 strains were identified in microscopic examinations and all of
the 32 trains are completely sterile except 56 mixed plants. In 2008, the strain
No. 626 was planted in Wenjiang. 2 strains were found to have good
maintainability and of which the better one was selected for backcross. From the
winter of 2008 to the winter of 2009 in Lingshui, Hainan, single plants with good
maintainability and agronomic characteristics were selected to backcross with
excellent and completely sterile single plants.. In the summer of 2010, Wenjing,
the strains of sterility separation were gradually eliminated in the breeding
process until the strains numbered Z2057 entered F8 hybrid, the sterility
entered B4F1, and characteristics of the parents were stable.

1.2. Breeding process of sterile lines Z3055A

In Wenjiang, 2006, the first filial generation (F1) was get from the artificial

262



MeowcdyHapodHas HayuHas kKoHpeperyuA. International Scientific conference.
ﬂocmumenuﬂ u nepcnekKkmuesl pazsumusi cejieKuuu u 8o3de. A puca 8 Ci cy T M KAumMamom

Achievements and prospects of rice breeding and cultivation in temperate countries
(26 -27).11.2015.- 275 c. ISBN: 978-5-906217-85-1

emasculation hybridization between G46B (female parent) and ruby
germplasm(male parent). In the same year, F1 hybrid was planted in Lingshui,
Hainan, and in 2007, F2 generation was planted.in Wenjiang. Single plants with
good leaf shape, trim heading, better flowering habit, dense grain setting, nice
appearance and high quality in indoor and outdoor test were selected as the F3
hybrid to plant in Hainan in the same year. Then single plants with excellent
agronomic traits and high-quality were selected to testcross with G46A. The row
marked No. 587 was founded to perform better in the F3 hybrid, which has
basically the same growth period with G46B, and its other characteristics
ranged between its’s male and female parents. No. 587-2-3 was selected to
testcross with G46A, and 32 strains were identified in microscopic examinations
and all of the 32 trains are completely sterile except 56 mixed plants. In 2008,
the strain No. 589-5-5 was planted in Wenjiang. 2 strains were found to have
good maintainability and of which the better one was selected for backcross.
From the winter of 2008 to the winter of 2009 in Lingshui, Hainan, single plants
with good maintainability and agronomic characterristics were selected to
backcross with excellent and completely sterile single plants.. In the summer of
2010, Wenjing, the strains of sterility separation were gradually eliminated in
the breeding process until the strains numbered Z3055 entered F8 hybrid, the
sterility entered B4F1, and characteristics of the parents were stable.

1.3. Breeding process of sterile lines Z3057A

In Wenjiang, 2006, the first filial generation (F1) was get from the artificial
emasculation hybridization between G46B (female parent) and ruby
germplasm(male parent). In the same year, F1 hybrid was planted in Lingshui,
Hainan, and in 2007, F2 generation was planted.in Wenjiang. Single plants with
good leaf shape, trim heading, better flowering habit, dense grain setting, nice
appearance and high quality in indoor and outdoor test were selected as the F3
hybrid to plant in Hainan in the same year. Then single plants with excellent
agronomic traits and high-quality were selected to testcross with G46A. The row
marked No. 587 was founded to perform better in the F3 hybrid, which has
basically the same growth period with G46B, and its other characteristics
ranged between its’s male and female parents. No. 617-4-3 was selected to
testcross with G46A, and 32 strains were identified in microscopic examinations
and all of the 32 trains are completely sterile except 56 mixed plants. In 2008,
the strain No. 589-5-5 was planted in Wenjiang. 2 strains were found to have
good maintainability and of which the better one was selected for backcross.
From the winter of 2008 to the winter of 2009 in Lingshui, Hainan, single plants
with good maintainability and agronomic characterristics were selected to
backcross with excellent and completely sterile single plants.. In the summer of
2010, Wenjing, the strains of sterility separation were gradually eliminated in
the breeding process until the strains numbered Z3057 entered F8 hybrid, the
sterility entered B4F1, and characteristics of the parents were stable.

1.4.Breeding process of red glutinous rice sterile lines Z5097A

Local conventional glutinous rice was selected as the female parent in 2010,
the red rice Z2045B of 2010 was selected as the male parent,, and then
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conventional hybridization was conducted. The progenies were continuously
backcrossed with D62A since F3 hybrids. After years and generations of
breeding, the red rice sterile line materials (numbered Z5097) was found
abortive thoroughly, which has almost the same identical characterswith its
parents in the winter of 2013. This material was named Z5097A.

2. Characteristics

2.1. Plant characteristics and growth period

In Wenjiang, Chengdu, the growth period of indica rice sterile lines Z2057A
and Z3057A are 100 days, and the plant height is 100 cm. The growth period of
indica rice sterile line Z3055 is 100 days, and the plant height is 102 cm. The
growth period of indica rice sterile line Z5097A is 96 days approximately, and
the plant height is 105 cm. All those materials have nice leaf shapes and
their color turn normal in the later period.

2.2. Quality characteristics

The selenium-rich hybrid rice Z-4 (Z2057A/R801) is characterized with
brown rice rate 81.5%, white rice rate 72.4%, head rice rate 55.9%, grain length
6.4 mm, length-width ratio 2.7, chalky grain rate 58% , chalkiness degree 8.3%,
transparency level 1, alkali spreading value level 6.9, gel consistency 42 mm,
amylose content 23.3%, protein content at 8.8%, selenium content of polished
rice 0.069 mg/kg and zinc content 13.6 mg/kg.

Selenium-rich hybrid rice Z-5 (Z2057 A/R675) is characterized with brown
rice rate 80.4%, white rice rate 71.3%, head rice rate 49.19%, grain length
6.1 mm , length-width ratio 2.7, chalky grain rate 79%, chalkiness degree
14.5%, transparency level 2, alkali spreading value level 7.0, gel consistency
52 mm, amylose content 27.1%, protein content 8.3%, selenium content of
white rice 0.058 mg/kg and zinc content 11.7 mg/kg.

Selenium-rich glutinous rice Z-10 is characterized with brown rice rate 78%,
white rice rate 71%, head rice rate 63.4%, grain length 5.2 mm, length-width
ratio 2.2, negative rate of sticky rice 0, brightness level 3,alkali spreading value
level 6.7, gel consistency 99 mm, amylose content 1.9%, protein content
9.3%, selenium content of white rice 0.04 mg/kg and zinc content 16.81mg/kg.

After years of multipoint trails and demonstrations, red selenium-rich hybrid
rice were featured with high quality, stable yield, strong adaptability, whose
yield ranging from 7500kg/ hm? to 8250 kg/ hm? increasing yielding by 0.47%
when compared to Shanyou 63. The yield of selenium-rich glutinous rice ranges
6750-7500 kg/ hm? approximately after years of multipoint trails and
demonstrations, increasing yield by 0.03% when compared to local white sticky
rice. Approximately 14.67 ha of selenium-rich hybrid rice breeding base was
established, 4.4x10*%g of parent was bred. 3366.67 ha of seed production base
was established which produce seeds 10.6x10%%kg. 3366.67 ha of promotion and
demonstration base was established in Zizhong county and Lezhi county in
Sichuan province from 2012 to 2013, in which 167 ha of order cultivation was
realized. The yield of Selenium-rich hybrid rice hit 2619.7x10*kg, creating
255.098 million Yuan of social and economic benefits in 2012 and 2013.

3. Development of gene linkage chain marker of red rice pigment
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Genetic analysis and gene location of red rice trait in the ruby rice
germplasm was conducted. The reciprocal cross in F, of ruby rice and white rice
were red rice, and the rice color genetic separation of F, coincided with the
separation ratio of 3:1, which indicates that the character of red rice pigment is
controlled by one pair of dominant genes. [R272 (white rice)/ruby rice B] F, was
selected as a positioning group, 507 pairs of SSR markers distributed evenly on
12 chromosomes of rice were utilized for molecular marker positioning of red
rice pigment gene. The results showed that the gene was positioned between
two markers RM8006 and RM21186 in No.7 Chromosome, and
its genetic distances were 4.0 cM and 2.1 cM respectively.

4. Development of deep processing products

For purpose of further development and utilization of Selenium-rich red
rice hybrid rice, 4 sets of deep processing techniques of functional rice were
created, including the extraction of pigment of red rice, the microbial
fermentation of functional hybrid rice, and the extraction of the bran oil of
functional hybrid rice. Furthermore, the red rice wine rich in trace elements of
Se, Fe and Zn, the ganoderma capsules containing organic selenium, and the
soft capsule containing garlic oil and red rice bran - were trial produced. One
set of corporate technical standards for Selenium-rich Red Rice Wine Making
was set up and put on record, and three patents for invention were
successfully awarded.

5. Conclusions

The breeding of Selenium-rich red rice hybrid rice broke the limitations of
that the selenium-rich rice production in China depends on selenium content in
soil and foliar spraying technology. The white rice produced is featured with full
grain, ruby color, glittering and translucent grain, fragrant, soft and smooth
taste, rich in beneficial trace elements like selenium, zinc and etc. The red rice
wine made from the Selenium-rich red glutinous rice has red color similar to
red wine which delivers flavor mild taste and long aftertaste and is highly
favored by women. Studies show that appropriate supplementation of natural
organic Selenium from Selenium-rich agricultural products can not only prevent
tumor and liver disease, but also can improve immune ability of human body,
maintain normal function of important organs including the heart, liver, lungs
and stomach, and prevent the senile cardiovascular and cerebrovascular
diseases.

The Selenium-rich red rice sterile lines, maintainers and restorer materials
were screened out via intergenic recombination though hybridization and
backcross, obtaining new combinations of red selenium-rich rice hybrid rice
with average yield of 7500-8250kg/hm?, maximum selenium content of in
selenium rich hybrid rice hits 0.069mg/kg, the selenium content in maintainer
reaches 0.064 mg/kg, the average selenium content
among 0.04 mg/kg- 0.30 mg/kg. The red selenium-rich glutinous rice, bred by
the backcross transformation between Selenium-rich red rice and local glutinous
rice, has an average yield of 6750-7500 kg/hm? approximately and the
selenium content is 0.14 mg/kg. The glutinousness of the red selenium-rich
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glutinous rice meets edible indica glutinous rice standard of
National Quality of Edible Rice Varieties (NY/T593-2002).

Breeding of Z2057A
G46B*Ruby Rice
Lingshui, Hainan, Winter, 2006 Fl

‘Wenjiang, Spring, 2007 F2 (Fifteen single plants of red rice was selected )

Lingshui, Hainan, Winter, 2007 G46A=F3 (Single plants with good agronomic characteristics and high-quality
were selected to testcross with G46A to develop maintainer lines)
‘Wenjiang in 2008 F1 x F4 ( Single plants with high quality and good agronomic characteristics were

selected to backcross with paired and completely sterile single
plants)

Lingshui, Hainan in 2008 BC1XF5 Quality plants were selected for backcross

Wenjiang, Spring, 2009 BC2 %  F6 (Single plants with trim heading, good flowering habit,

nice appearance, and high quality were selected for backeross)

Lingshui, Hainan, Winter, 2009 BC3 X F7 (One high-quality strain was selected for backcross to get maintainer
lines )

Wenjiang, Spring, 2010 BC4 x F8 (The strain numbered Z2057 was selected for backcross to develop

maintainer lines, and the demonstrative planting, trails, and

hination ability determinations of sterile line were conducted
Lingshui, Hainan, Winter, 2010 BC5 = F9 (One quality stain was selected for backcross to develop maintainer
lines, and the sterile line breeding and small area of seed

production were conducted )
‘Wenjiang, Spring, 2011 BC6 * F10 (The sterile line breeding.. plant expanding and small area of seed

production were conducted )

Lingshui, Hainan, Winter, 2011 BC7 x F11 (The sterile line breeding, expansive plant, and small area of seed

production were conducted )

Wenjiang, Spring, 2012 Z2057A., Z2057B
Fig. 1. Breeding of Z2057A
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Breeding of Z3055A
G46B>xRuby Rice
Lingshui, Hainan, Winter, 2006 F1

‘Wenjiang, Spring, 2007 F2(Tweniy single plant with red rice was selected )}

Lingshui, Hainan, Winter, 2007 G46AxF3 (Single plants with good agronomic characteristics and high-guality

were selected to testeross with G46A to develop maintainer line)
Wenjiang in 2008 F1 x F4 ( Singleplants with high quality and good agronomic characteristics were

selected to backcross with paired and completely sterile single
plants )

Lingshui, Hainan in 2008 BC1xF5 Quality plants were selected for backeross

Wenjiang, Spring, 2009 BC2 X F6 (Single plants with trim heading, good flowering habit,

nice appearance, and high guality were selected for backeross)

Lingshui, Hainan, Winter, 2009 BC3 x F7 (One high-quality strain was selected for backcross to get maintainer
lines )

Wenjiang, Spring, 2010 BC4 X F8 (The strain numbered Z3055 was selected for backcross to develop

maintainer lines, and the demonstrative planting, trails, and
bination ability determinations of sterile line were conducted)

Lingshui, Hainan, Winter, 2010 BC5 x F9 (One quality stain was selected for backeross to develop maintainer
lines, and the sterile line breeding and small area of seed

production were conducted )
‘Wenjiang, Spring, 2011 BC6 x F10 (The sterile line breeding., plant expanding and small-scale area
preparation were conducted )
Lingshui, Hainan, Winter, 2011 BC7 X FI11 (The sterile line breeding, expansive plant, and small area of seed

production were conducted )

Wenjiang, Spring, 2012 Z3055A. Z3055B

Fig. 2. Breeding of Z3055A
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Breeding of Z3057A
G46B~Ruby Rice
Lingshui, Hainan, Winter, 2006 F1

“EII_] ian g, Spring, 2007 F2 (fifteen single plant with red rice was selected )

Lin gshu i, Hainan, Winter, 2007 G46AxF3 (Single plants with good agronomic characteristics and high-quality
were selected to testeross with G46Ato develop maintainer line)
“'enjinng in 2008 Fl1 = F4 ( Single plants with hizh quality and good agronomic characteristics were

selected to backeross with paired and completely sterile single
plants)

Lingshut, Hainan in 2008 BC1x%F5 Quality plants were selected for backcross

“j ian g, Sp rin g, 2000 BC2 = F6 ( Single plants with trim heading, good flowering
hahbit, nice appearance, and hizh quality were selected for backeross

Lingshui, Hainan, Winter, 2009 BC3 = F7 € One high-quality strain was selected forbackeross to get maintainar
lines)

Wenjiang, Spring, 2010 BC4 = F8 (The strain numbered Z3057 was selected for backeross to develop

maintainer lines, and the demonstrative planting, trails, and

combination ability determinations of sterile line were conducted)
LIIIgSh'I.'Il, Hainan, Winter, 2010 BC5 = F9 (Oue quality stain was selected for backcross to develop maintainer

lines, and the sterile line breeding and small area of seed

production were condueted )
Wenjiang, Spring, 2011 BC6 * F10 (The sterile line breeding., plant expanding and small-scale area
preparation were condueted)
Lingshui, Hainan, Winter, 2011 BC7 x F11 (The sterile line breeding, expansive plant, and small area of seed

production were condueted )

Wenjiang, Spring, 2012 Z3057A. 3057B
Fig. 3. Breeding of Z3057A
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Breeding of Z5097A
Local Glutinous Rice=x2043E (Red Rice)
Lingshui, Hainan, Winter, 2010 F1

“]iﬂ.ﬂg, Sl]l'l.[lg, 2011 F2 (20 single plants with red rice color were selected)

Lin gShl.l i, Hainan, Winter, 2011 2A <F3(Sinzle plantswith zood agronomic characters and high-quality rice
was selected to testeross with DE2A to develop maintainer lines)
“en]la.ng, 2012 F1 = 1:4(5inglz plants with high gquality and good agromomic

characteristics were selected to backeross with paired and
completely sterile single plants. }

Li.ngshui, Hainan, Winter, 2012 BC1=F5 Quality plants were selected for backcross

“EII] ian g, Spl’i.[lg, 2013 BC2<F S(S'mg]e plants with trim heading, good flowering habit , nice

appearance and high gquality were selected for

backeross)
Lingshui, Hainan, Winter, 2013 BC3 = F7 (High-quality strains (numbered 5097) were preferentially

selected for backeross to develop maintainer lines)

Wenjiang, 2014, Z5097A., 5097B

Fig. 4. Breeding of Z5097A, Local Glutinous Ricex2045B (Red Rice)

Pi1P:F1F »
Fig. 5.
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