ﬂ leHodoHA 1 cenekuna pacTeHni
" OPUTMHAJIbHOE MCCNEJOBAHME / ORIGINAL ARTICLE

BaBUNoBCKUI KypHan reHeTnky 1 cenekumn. 2018;22(7):784-794
DOI 10.18699/V)18.422

M cxooHbIN MaTepuasl Oas celeKIun

SIPOBOVI MATKOJ ITIII€HUIIbI

B yCJI0BUSIX HoBOCOMpPCKOIi 061aCcTm

B.B. IMuckapes! @, E.B. 3yes?, A.H. Bpsikopa®

T CUBUpPCKIit HayYHO-UCCNEA0BATENbCKUI HCTUTYT PacTEHUEBOACTBA U ceneKLm — punnan OefepanbHOro NCCNefoBaTeNbCKoro LeHTpa
WHCTUTYT yutonorum u reHetmkn Cnbmpckoro otaeneHnsa Poccuinckon akagemmnmn Hayk, HoBocrnbrpck, Poccnsa
2 DepepanbHbIil MICCNEOBATENbCKIN LIeHTP BCepoCCUiiCKin MHCTUTYT reHeTUYeCKUX pecypcos pacteHuin um. H.W. Basunosa (BUP), CankT-TMeTepbypr, Poccua

PaboTa HanpaBieHa Ha OLleHKY MCXOAHOIO MaTepmrana Mo BblpaXkeH-
HOCTV XO3ANCTBEHHO LIEHHbIX MPU3HAKOB (MPOAOKNTENbHOCTb Bere-
TaLuuw, yCTOMYMBOCTb K NMONEraHunio 1 BbicOTa pacTeHuns, macca 1000 3e-
peH, Macca 3epHa Kosloca 1 YPOoXKalHOCTb 3€pHa) Y KOMNEKLMOHHbIX
06pa3sLoB MLIEHULbl MAFKOW APOBOI Pa3IMYyHOro 3Konoro-reorpadu-
yeckoro npoucxoxgeHusn. OueHka npencTasneHa B Buae 9-6annbHoim
CUCTEeMbI BbIpaXeHHOCTV NPU3HaKa B rofibl MCCNIe0BaHNA, YTO NO3BO-
nAeT BblAenATb 06pa3ubl C HAMOONbLLNM BblpaXKeHMeM Npr3HaKa B
rofbl 3y4YeHnsa OTHOCUTENbHO CPefHero no onbiTy. Bcero 3a 28 net
6b1510 U3yyeHo 5439 06pasLoB, U3 HMX B TeUeH e ABYX 1 6onee neT —
1106. MoKa3aHo, YTo Yy M3y4eHHbIX 06pa3LioB B LIeNIOM He Habntoga-
NOCb KOPPENALMOHHOW 3aBUCUMOCTY MEXY YPOXKaiHOCTbIO 1 Npo-
LOJKUTENIbHOCTbIO BEreTaLMOHHOrO Nepuoga, Toraa Kak Mexay ypo-
MaMHOCTbIO M BbICOTON PacTEHUA BblABNIEHa CPefHAA 3aBUCMMOCTb
(r=0.6). BoisBneHbl 06pasubl (MTiotecueHc 675, UpkyTckas 49, Cumbup-
Ka, Hybrid F3 S-141, Hybrid F4, Hybrid F3 S-289, Hybrid F4 S-2300 1
MamsATy BaBeHKoOBa), popMupytome cpeaHioto (4.5-5 6anna) 1 Boie
cpefHen (6-7) ypoxKaHOCTb 3a KOPOTKMNI BereTaLMOHHbIV Neprog,
(69-85 fHel). Boicokum cpepHum 6annom (8.6-9) no macce 1000 3epeH
XapaKTepr3oBanucb 16 06pasLoB, y KOTOPbIX STOT NMoKa3aTesib Bapbu-
posan ot 37.0 r (N43 1 1A0-9) fo 56.0 r (Hofed 1). Bbicokum ycpepHeH-
HbIM 6annom (8-9) Npur oLeHKe Macchbl 3epHa C KONoca XxapakTepurso-
Banucb 06pasubl: MamaTn JleoHTbeBa, IKaga 70, Cumbrpuut, Don Jose,
Yong-Liang 4 n Long-Mai 11, cpopmrpoBaBLumne KONOC CO CpefHel
maccor ot 0.96 go 2.30 r. CTabunibHO BbICOKUM 6annom (9), Bbipaxa-
IOLMM YPOXaNHOCTb, oTAnYanucb obpasupbl Condestavel, PF 843025,
MpuneHckas 19, NamaTtn JleoHTbeBa, OMcKkan Kpaca. Ha ocHoBaHum
NOMyYeHHbIX Pe3yNbTaToB BbIABEHbI UCTOYHWKM, XapaKTepU3yoLLm-
ecA BbICOKOW BbIpaXeHHOCTbIO XO3ANCTBEHHO LIeHHbIX MPU3HAKOB, YTO
No3BOJIAET NPWBJIeKaTb HOBbIV reorpadryeckn oTaaneHHbIN NCXos-
HbIi MaTepuan Afia cenekunm CoOpToB, afanTUPOBaHHBIX K YCIIOBUAM
pervoHa.

Kniouesble cnosa: nweHmnua Mmarkasa ApoBan; NCTOYHUK; X03ANCTBEHHO
none3sHble NPU3HaKu; Koppenauna.
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Sources for the breeding
of soft spring wheat

in the conditions

of Novosibirsk region

V.V. Piskarev! @, E.V. Zuev?, A.N. Brykova?

! Siberian Research Institute of Plant Production and Breeding -
Branch of the Institute of Cytology and Genetics, SB RAS,
Krasnoobsk, Novosibirsk oblast, Russia

2 NI Vavilov All-Russian Institute of Plant Genetic Resources
(VIR), Saint-Petersburg, Russia

The sources were identified among collection samples
characterized by highly pronounced economic and
valuable features, which allows new geographically
remote source material to be taken to the regional
breeding practices. This research aims to assess the
agronomic traits (duration of the growing period,
lodging resistance and plant height, 1000-grain weight,
grain weight and yield) in soft spring wheat varieties of
different ecological and geographical origin. Estima-
tion was carried out by a 9-point system of expression
of the trait during the study, which allows identifying
samples with the greatest expression of the trait in the
years of study with respect to the average experience.
5439 samples have been studied over 28 years, with
1106 of them, over two years or more. The study was
carried out according to the methods of VIR on plots
of 2 m2. It was shown that the samples mainly had no
correlation between the yield and the duration of the
growing period, while the average dependence (r = 0.6)
was revealed between the yield and the height of the
plants. Varieties forming the intermediate (4.5-5 points)
and above average (6-7) yield in a short growing pe-
riod (69-85 days) were identified (Lutescens 675, Irkut-
skaya 49, Simbirca, Hybrid F3 S-141, Hybrid F4, Hybrid
F3 S-289 and Hybrid F4 S-2300 and Pamyati Vavenko-
va). A high average score (8.6-9) at 1000 grains weight
was shown for 16 varieties with variation from 37 g
(N43 and IAO-9) to 56 g (Hofed 1). A high average
score (8-9) in the evaluation of grain weight was shown
for Pamyati Leont’eva, Ekada 70, Simbirtsit, Don Jose,
Yong-Liang 4 and Long-Mai 11, which formed ears
with an average weight from 0.96 to 2.30 g. A consis-
tently high score (9) reflecting the yield was in the va-
rieties Condestavel, PF 843025, Prilenskaya 19, Pamyati
Leont'eva, Omskaya Krasa.

Key words: soft spring wheat; source; agronomical
useful characters; correlation.



JTHAM M3 OCHOBHBIX CIIOCOOOB CO3JJaHUS COPTOB CEJlb-

CKOXO3SIHCTBEHHBIX KYJBTYpP 1O CHX IOp OCTaeTcs

THOPHUIU3AIHS C TTOCIEAYIOIMM 0TOOPOM PEKOMOH-
HAHTHBIX T€HOTHIIOB C SPKOW BBIPAKEHHOCTBHIO KOMIUIEKCA
CCJICKIIMOHHO-IICHHBIX NMPH3HAKOB (AIaHACCHKO | JIp., 2015;
XapakTepucTUKN copTroB..., 2016). Ilpu cozgaHnm HOBBIX
COPTOB, AJIalITHPOBAHHBIX VISl 3aIaJHOCUOUPCKOTO peruo-
Ha, YaCTO MCIOIb30BaIM 00pasIibl C BHICOKOH MPOITYKTHBHO-
CTBIO, KAYECTBOM HPOAYKIMU U YCTOMYMBOCTBIO K CTPECCO-
BBIM (paKTOpaM M3 KOJUIEKIMH Bcepoccuiickoro MHCTHTyTa
pacrenueBonctsa (BUP) (JIuxenko u np., 2014). B cBsi3u ¢
0COOCHHOCTSIMH TIPUPOHBIX ycioBuii Cubupn (BoponuHa,
I'punenko, 2011) cenexnpoHepaM HEOOXOAWMO YUYUTHIBATH
PsiI IPU3HAKOB M CBOMCTB: CKOPOCIENIOCTh, YCTOMYUBOCTD
K 3aCyXe B II€pBOI IOJOBHHE BETr€TalllU, YCTOMYUBOCTH K
MO3/THUM BECEHHUM U pAaHHUM OCEHHUM 3aMOPO3KaM, YCTOH-
YHBOCTD K JINCTOCTEOJICBBIM HHEKINSIM.

3HaUUTENHEHOE POSIBIICHHUE OT/IENIbHBIX TPU3HAKOB TN X
COYCTAaHUS MOXKHO HAOJIONATh Y OTACIBHBIX 00pa3loB KOJI-
nexuun BUP (Bacunosa u ap., 2016; 3yes u ap., 2016; Ko-
HOBaJoBa, borman, 2016). IIpu 3TOM MpsiMOe UCTIONTBE30BaHNE
rerodona satpynsero (Friedrich et al., 2014; Singh, Kumar,
2016) u3-3a, KaK npaBUIIO, HU3KOH aIallTUBHOCTH MaTepuaa
U mpeobiasaHusl B MOTOMCTBE PEKOMOMHAHTOB C HU3KOH
ypoxaiiHocTbto (Souza, Sorrells, 1991), koropble BbIOpako-
BBIBAIOTCSI Ha MIEPBBIX dTAIax CeIEKIMOHHOTO mpouecca. [To-
JoOHAas TEHACHIN HaOMIOaeTCs U pU TeorpauIecKu OT-
nmaneHHo rudpuanzanun (Jlemexos, 2016).

Hecmotpst Ha TO 9TO B COpOKa KPYIHBIX TeHOaHKaX B MUpE
coxpansiercst 6onee 560 Tric. 00pa3nos nenuns! (Bhullar et
al., 2009), ceneKkunoOHepHl ONEPUPYIOT B OCHOBHOM OI'paHH-
YCHHBIM KOJIMUYCCTBOM M3 3TOro pasnoodOpasus (Reif et al.,
2005), 9T0 MPUBOAUT K TEHETUIECKOM IPO3UN KOMMEPUIECKIX
COpTOB MuIeHHUIEL. 151 6osiee MIMPOKOTo UCIIOIb30BAHUS CO-
XPaHSAEMOT0 B KOJUICKIIUSIX TeHO(OH/1a HEOOXOANMO HE TOIBKO
reHorunuposanue oopasuos (Friedrich et al., 2014; Addison
et al., 2016), HO u (eHOTHITUPOBAHKE B TEX YCIOBHSIX, JJIS
KOTOpBIX OYJIeT CO3/aBaThCsi COPT, U BBISIBIICHHE HauOosee
a/IalITUPOBAHHOTO K HUM MCXOAHOTO MaTepuaa, XapakTepu-
3YIOIIETOCS, KPOME TOTO, BBICOKOH BBIPAKEHHOCTBIO XO35IH-
CTBEHHO IeHHbIX npu3HakoB (Tadesse et al., 2016).

BrIsiBlIeHHE HOBBIX T€HETHYECKUX (DAKTOPOB, ONIPEAEIISIO-
KX BBICOKYIO BBIP&KEHHOCTh XO3HCTBEHHO IIEHHBIX IPHU-
3HAKOB, B BBIZICJICHHBIX 00pa3iiax KOIJIEKIMH OyIeT crocoo-
CTBOBAaThb CO3/IaHUIO COPTOB C TPeOyeMbIMM MapaMeTpaMH
(Randhawa et al., 2013; Wessels, Botes, 2014). YBepenHo
MIPOTHO3UPOBATH CEIEKIIMOHHYIO IIEHHOCTH KOJUICKITHOHHBIX
00pa3IoB MOXKHO, TOJBKO KOTJa M3BECTEH MX MOTEHIIMAJ
(HMaBbnoBa, Kazauenko, 2013). [ToaTomy pacmupeHHoe u
yIIyOJIeHHOEe M3yueHHEe KOJUICKIIUH, HAIPAaBICHHOE Ha BbI-
SIBJICHUE HOBBIX HCTOYHUKOB U JIOHOPOB CEJIEKIIMOHHO-IICH-
HBIX NTPU3HAKOB MIIEHUIIBI, TPEACTABISET COOOH BaKHYIO 1
aKTyaJbHYIO 33/1a4y.

Lenbro paboThI OBLTO U3yUYCHHE 00PA3IIOB MIIICHUIIBI MSIT-
KOH SIPOBOIA, IOCTYIABIINX B Pa3JIMUHbIE FO/IbI N3 KOJJICKLIUH
BUP, u BbIsIBIIEHME HCTOUHUKOB arPOHOMUYECKHU LICHHBIX IIPU-
3HAKOB JUISl HCIIOJIb30BAHHS B CEJIEKIIMOHHBIX IPOTrpaMMax B
YCIOBHSIX JiecocTend 3amanaoii Cubupu.

leHodoHp 1 ceneKkuma pactTeHuin

MaTepman n metoabl

HWccnenoBanmst npoonmimn B TeueHue 28 set (1972-1973,
1976-1980, 1994-2011,2013-2014, 2016) B 1ecocremnu [1pu-
00bs1 Ha onbITHBIX MoJisix CuOHUKWPC. Beero 0b110 n3yueHO
5439 006pasioB sipoBO MATKOH MIeHUIbl Koyutekiuun BUP
nu3 78 cTpaH MHUpa, B TOM YHCIE: copTa W JuHUHA u3 Poc-
cun — 1814, Kuras — 487, Kasaxcrana — 316, Y — 222,
Mexkcuku — 213, I'epmanun — 204, Ascrpanuu — 177, CLLIA —
171, Apreatunst — 160 u 1p. HanGonee oo n3y4yeHs npu-
3HAKH: IPOAOJIKUTEIBHOCTh BETETALIMOHHOTO MIEPHUO/Ia U €TO
MeK(pa3HbIX TIEPHOJIOB, BHICOTA PACTCHUSI U YCTOHYUBOCTD
K TOJIETaHHIO, 3aCyXOyCTOWYNBOCTD, MTPOLYKTHBHAS KyCTHU-
croctb, Macca 1000 3epen, Macca 3epHa ¢ INIABHOT'O KOJIOCA,
ypoxaiiHoCTh. B Tab1. | npuBeneno unciio o0pasuos, KOTo-
pble ObIIM OXapaKTEepU30BaHBI TI0 OCHOBHBIM XO3SHCTBEHHO
BR)KHBIM ITPU3HAKaM. MOXXHO OTMETUTb, YTO JIUIIb OKOJIO
54 % o0pa31oB XapakTepHU30BAIUCh JTOCTATOYHON JKU3HE-
CIIOCOOHOCTBIO IS TaTbHEHIIIEr0 H3y9IeHHs B yCIOBUAX 3a-
nagHo CubupH U GOpPMUPOBAIH HEOOXOIMMOE KOJTHIECTBO
CEMsIH B IIEPBBIH TOJI.

Jlnst cpaBHEHMS TOTO/THBIX YCIOBHIA B TOJIBI NCCIICIOBAHNUS
HaMy ObUI PacCYMTaH THIPOTEPMHUUECKUA KOIPPHUIUEHT C
mas 1o aBryct (I'TK = cymma ocankos/0.1 X cymma apdex-
TUBHBIX Temiieparyp > 10 °C). CpexHeMHOTONIETHEE 3HAYCHHE
I'TK paBHo 1.20. TunuyHsIe 151 30HbI YCIOBUS YBIaKHEHUS
(I'TK=1.20%0.10) cxmagsBaimcs B 1979, 2004, 2005, 2010,
2011 n 2014 rr. Henocrarounoe yBnaxuenue (I'TK or 1.04
10 0.40) nabmonanock B 1994, 1997, 1999, 2003 u 2008 rr.
OcrajbHbIe TO/IbI XapaKTEePU30BAINCH U30BITOUHBIM YBIIAXK-
nenuem (I'TK = 1.40-3.17).

B moneBbIX OmbITaX MCIONB30BATH OOIMICHPUHSTYIO LIS
30HBI arpoTexHuKy. CeMeHa 00pa3IoB BBICEBAIN B ONITUMAIIb-
HbIE CPOKH Ha JieJsHKax miomanso 2 M2, [lpenmecteen-
HUK — uncThid map. C 1972 nmo 2003 r. cranmaproMm ObLI
cpenHecnenslii copt HoBocubupckas 67. B apyrue romsi,
10 Mepe BKJIIOUEHUS B 1OCYIapCTBEHHBIN pEecTp CENEKLHU-
OHHBIX JOCTHKEHU, JOMYILIEHHBIX K UCIOJb30BaHUIO B PO,
crarnapramu Obuta copta HoBocubupckast 15 (panHUii copr,
2003-2016 rr.), HoBOCcHOUpcKkas 29 (cpenHepaHHUi COPT,
2003-2010), HoBocubupckas 31 (cpennepannuid, 2011—
2016), O6ckas 2 (cpennecnensiit, 2014-2016), Cubupckas 12
(cpemueno3namii, 2006-2014). CranmapTsl pa3MerIaim yepes
Kaxpie 20 IKCIIepUMEHTATBFHBIX 00pa31oB. PaboTy BBITION-
HSUTA C y9eToM Metoamdeckux ykazauuid BUP (Pymenko u
Ip., 1977; Mepexko u 1p., 1999). [Tocne yOOpKH MpOoBOAMITH
AHAJIU3 CTPYKTYPbI YPO:KaWHOCTH. JINHEHHYIO KOPPEISILUIO
MIPU3HAKOB U HAMMEHBINYIO CcyliecTBeHHYIo paszHuiy (HCP)
1pu 5 % ypoBHE 3HAYMMOCTH PACCUNTHIBAIIN TI0 METONKAM,
n3noxkeHHbIM B ([ocmexos, 1985), ¢ ucmonp3oBaHueM Tpo-
rpammebl Excel.

[pu co3nanuu 1 aHam3e OLEeHOYHOH 0a3bl JaHHBIX HAPSTY
C IVIaBHOM 3a/1a4el — I10Jy4YEHUEM II0JHOHW XapaKTEPUCTUKU
M3yYEeHHOTO MaTepuajia B OTIACNIbHBIC TOMIBI, TPOBOIMIOCH
CpaBHEHHE 00pa3IoB IO CENEKIIMOHHO-IICHHBIM TIPH3HAKaM
KaK B ITPeJeIIax OJJHOTO I'o/Ia M3YUCHUs], TAK U B Pa3HbBIE TOBI, C
LEIIbIO BBISIBJICHHS JTydIInX 00pa3ioB. /s ynodcTBa cpaBHe-
HUSI 00pa3IoB B pa3JIMuHbIE TO/IbI HCIIOJIL30BAIN 9-0aTbHY O
CHCTEMY BBIPaYKEHHUS KOJIMUECTBEHHBIX IPU3HAKOB (9 — camoe
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Ta6bnuua 1. Konrnyectso 06pa3LioB APOBOM MAFKON NLIEHNLbl, U3YyUYeHHbIX B ycioBuax HoBocnbupckon obnactu

no ceNekKUuMoHHO-LUEeHHbIM NPpU3HaKaMm

MpusHak /13yyeHo obpasLos

. .é C ero ..........................
nepm on«ch onm_ KonomeHme R 5 439 ............................
Mepvion «konolweHme-cospesarier 5430
nepm OA«BCX onu-cogpe B a Hwe» ............................ 5 439 ............................
Bb|c0TapaCTeH|/|ﬂ 46” .............................
. yCTomq ,,. Boch K noneraHMK) ................................... 5 150 ............................
ycmmq ,,. Boc-rb K MquM CT o.;. poce ............................ 961 .............................
ycmmq M Boc-rb K 6 y pom pma B q MHe ........................... 900 ............................
. 3 acyxoycmmqm Bocn, ............................................... 3 252 ............................
npoﬂme BHaﬂKyCTMCT oc T b ................................... 2 908 ............................
HHMH a KO noca ............................................................ 4 07 ............................
q Mcno K on OCKOBBKOHOC e ........................................ 4 08 ............................
q Mcno 3epe H B Konoce .............................................. 4 99 ............................
M acc a 3epHa c rnaBHorOKonoca ............................ 3 190 ............................
. M acc a . 1 0 00 3e peH ................................................... 3 743 ...........................
ypo)KaMHoch ........................................................... 5 135 ............................

BBICOKOE, 7 — BBICOKOE, 5 — cpeaHee, 3 — Hu3koe, 1 — camoe
HU3KO€ 3HauUeHHe MTPU3HAKA), KOTOpasi IPUMEHSETCS B OT/IeIIe
TeHEeTHYECKHUX pecypcos mimeHunsl BUP maunnas ¢ 1980
(ByeB u 1p., 1999). Ilpuniun pacdeToB OBIT CIEAYIOIINM:
JUT KaXKJI0TO KOJIMYEeCTBEHHOTO IIPU3HAKa B IIpeJiesiax OAHOIo
TO/1a U3yUIEHHs ONIPEAEIIAIOT MAaKCUMAaJIbHbIE 1 MUHUMAJIbHBIE
3HAYCHUS, Pa3HUILY ACIAT Ha IISTh, HAXOAT HHTEpBa Oasuia,
kotopelii coorBeTrcTBYeT HCP mpu p < 0.05 B oTaensHbIE
TO/Ibl M3y4YeHHsI 00pa3IoB; HA €r0 OCHOBAaHMHU IIPOTpaMMa
ABTOMATHYECKH BBOIUT COOTBETCTBYFOLIHI Oasl TSl KasK/10TO
KOJIMYECTBEHHOTO MpH3HaKa. i1 yCTaHOBIEGHUS JIYUIINX
00pa3IOB 10 OTAEIBHBIM CENEKIINOHHO-IIEHHBIM IIPH3HAKaM
UCTIONIb30BAJIM CPETHHUN Oail, pacCUMTAHHBIN KaKk CpeaHee
apu(pMeTHUECKOe 32 KOHKPETHBIE TO/bl n3y4eHus. Jis Bbl-
JICJIEHUS] UICTOYHUKOB HCIOIB30BATH TOJIBKO IBYXJIETHHE,
TpexJIeTHHE 1 OoJiee TaHHbIE.

Pesynbratbl

Ilepuon «BcxoAbI—KOJIOMIEHHE)» U3MEHSUICA OT 28.5 THA y
o6pazioB NP 710 (k-43884, Unnus) u k-42171 (Kuraii) no
63 mueil y muann 43-694 (k-64125, Kazaxcran). [lo MmEEHMIO
H.IT. Tonuaposa u I1.JI. Tonuaposa (2009), ontumansHast
MPOJOJKUTENILHOCTD Meproia ajist iecoctenu [Iprodss co-
craBisieT 4045 mHEH, 9TO COOTBETCTBYET TPYIIE CpEIHE-
no3aHux copros (Cubupckas 12 —41.6 nus). [Ipu sTom 006-
pasIibl C paHHUM BBIKOJIAIIMBAHUEM B COYETAHUH CO CXOKEH
CO CTaHIAPTAMH YPOXKAHHOCTBIO SBJISIOTCS IIEHHBIM HCXOJI-
HBIM MaTepHaJIOM JUIs TAaCKHOM U TIOITaeKHOHU 30H PErnoHa.
B nenom Hanbosee KOpOTKU ITEPUOJT «BCXOIbI—KOJIOLIEHHE)
Habromanu y oopasios B 2003 1. (cpeaHee 3HaYeHHE 110 U3Y-
YeHHBIM 00pa3nam — 32 JHs, ¢ IIpe/ieaMy BapbupoBaHus 23
u 40 nHeil) npu HeTOCTaTOYHOM yBIakHeHHH (62 u 49 % ot
CPEIHEMHOTOJIETHETO) B COYETAHWU C BBICOKMMH TeMIIepa-
Typamu B Mae—utoHe (+2.8 n +3.3 ° kK cpetHeMHOTOJIETHEMY
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3HaYeHu10). CaMblii TIPOIOIKUTENBHBIN MTEPHO OTMEUEH B
2007 1. (cpennee — 46, BappupoBanue — 35-58 nHel) mpu u3-
6brrounom yBnaxkaeHuu (170 u 111 %) Ha Gone MOBBIIEHHOH
Temmeparypsl B Mae (+1 ©) m Hegocrarka Teria B mroHe (—1.8 °)
B CPaBHEHUH CO CPEIHEMHOTOJIETHUMH 3HAYEHHUSMHE (OCa KK
B Mae — 37.0 MM, HioHE — 55 MM; CpemHsI TeMIlepaTypa 3a
Mecst B Mae — 10.9 °C, urone — 16.9 °C).

Bricokum cpenaum 6aiiom (8.5-9) 3a rojipl HCCIIeI0BaHHS
XapakTepu3oBatuch 15 obpasmos (puc. 1): Tymyn 15 (xk-64599,
P®, Upkytckas o6m.); Pusa 4 (k-30553, Unnns); k-46317
(Apmenus); Ingal (k-62513, CIIA); Castillian (k-44482, AB-
cTpanus); k-47974, Hybrid F6 S-6594 (x-47178), Hybrid F6
S-6613 (x-47186) u Hybrid F5 S-4436 (k-47165) u3 Mexcuku
nk-42130,k-42171, k-42183, k-42186, k-42225 u Jin-Chun 5
(xk-62540) u3 Kuras.

Kopotkuii iepros1 «BCXObI—KOJIOMEHHE» ObUI OTMEUYEH
JUTst 00pa3IoB SPOBOi Msrkoi mimeHuibl w3 Kutas, Ynu,
Mexcukn, CIIA, Iepy, Kazaxcrana u Jleannrpanckoii 00-
nactu PO. CaMbrii ITHHHBINH MeK(ba3HbIA Tepruo HaOIoam
Tt copToB U tuHuH 13 Kuras, bpasumuu, Utanuu u I'perun.

CraHgapTHBIE COPTa MMEJIH CIIEYIOINE 3HAYCHUSI IEPUO-
Jla «BCXOmbI—KouomeHune»: HoBocubupckast 67 — 39.4 nus,
Hoocubupckas 15 — 34.8, HoBocubupckas 29 — 38.3, Ho-
Bocubupckas 31 — 39.2, Obckas 2 — 39.3, Cubupckas 12 —
41.6 qus.

Ilepnon «kosiomeHHe—co3peBaHMe» H3MEHSJICS OT
17 nueit y nmuanm 43-694 (x-64125, Kazaxcran) no 58 gueit
y obpasna x-42180 (Kuraif). OnTumanbHas pogIoIDKUTEb-
HOCTh nepuoza st gecocrenu [1prnoodes 35-43 nust (l'onya-
pos H.IL., Toruapos I1.JI., 2009), 9T0 COOTBETCTBYET BCEM
rpyIIaM COpToB — oT paHHUX (cTanaapt HoBocubupckas 15)
1o cpenHeno3aaux (cranaapt Cubupckas 12). B nienom Hau-
6oItee KOPOTKHUI TIEPHOJT KKOJIOIIIEHHE—CO3pEBaHME) HAOIIO-
Jany y oopasioB B 1999 1. (cpeaHee 3Ha4eHUE N0 M3y4YCH-
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1 - KONIMYeCTBO AHeN, 2 — 6annbHas oLeHKa.

s 45 - 110 LI
I 40+ 9 — 2
= 8
235-
T 30} 7 3
2 6 ©
g o L ©
gQ_ZS 5 O
a3 2f g
g% ‘3
aSJ15' 30:'1"
T o
v 101 2
3
o 5 1
=
[e)
£ 0 0
3 — © o~ <] N n o — ~ ~
© x x x x ] x
! o i N <)) < ¥
T ¢ 5 ¥ ¢ ¢ 0§ g £ g & ¢t
b4 X b4 b4
£ g & & g oS g
Na o ) <) o )
o 5 3 3 5 S
o] o I} o o
o [} o ] o
£ 2 2 2

©n
—
[
—
©n
—
©n
—

st st

Puc. 2. KonnekynoHHble 06pa3Lbl NeHNLbl MAFKOW APOBOW, XapaKTepu3yloLmecs KOPOTKON NPOLOMKNTENIbHOCTbIO Neproaa
«KOJIOLLIeHNe—Cco3peBaHmne» B yCroBUAX necoctenu Mpuobbs.

Ycn. 0603H. cm. puc. 1.

HBIM 00pa3iam — 32 jHs, ¢ peAerIaMu BappbupoBaHus 22 1
41 neHsb), koraa ObUIa CUIIBHASL 3aCyXa B IIEPUOJ BEreTallUU
(I'TK = 0.4 mpu cpeaHEMHOTOJIETHEM 3Ha4YeHUH KOd3PPu-
menTa 1.20). Camblil IpOAOKUTEIBHBINA TEPUOI OTMEUCH
B 1972 r. (cpeanee — 59, BapbupoBanue 45-78 mnHeit) npu
M30BITOYHOM yBIaKHEHUH B Mae—wutone (143, 135 u 124 %
[0 OTHOILUEHUIO K CPETHEMHOTOJIETHUM 3HaueHusim 37, 55 u
61 MM) 1 HEJTOCTATKeE TeTJIa B TEeUEHUE BCETO BETETallMOHHOTO
nepuoza (B cpenHem —2.1 © 3a meproz ¢ Masi 10 aBrycT).
Bricoknm cpeanm OaiutoM (9) XxapakTepu30BaINCh ECTh
o0pa3ioB: k-20571 (Ucnanust), k-24818 (PD, UpkyTtckas 00i.),
k-29970 (PD, Bonoroackast 0011.), k-42002 (Kuraii), Red Fern
Ottawa (k-45395, Kanana). ®aktuveckre 3HAYCHHS Y BBIJIC-
JICHHBIX 00pa3LoB BapbupoBaiu ot 17 no 40 nueii (puc. 2).
KopoTxkuit mepron «KoJIOoIIeHne —CO3pEeBaHIe)» UMENN 00-
pasusr u3 Kuras, Kazaxcrana, JIennnrpanckoit oonactu PO,

leHodoHp 1 ceneKkuma pactTeHuin

CIIA n IIBenun. [{mHHBIN epruox ObUT Y COPTOB U JIMHUH
n3 Kuras, ['penun, Mexcuku u Utamuu.

CranzapTHBIE COpPTa NMENH CIEAYIOINE 3HAYECHNS TIEproia
«KojomeHne—co3pesanue»: HoBocnbupckas 67 — 37.8 nns,
Hoocubupckas 15 — 35.7, HoBocubupckas 29 — 35.2, Ho-
Bocubupckas 31 — 37.4, Obckas 2 — 34.7, Cubupckas 12 —
40.7 nus.

Ilepuon «BexoabI—CcO3peBaHNe» U3MEHSIICA OT 64 THEH y
Cenban 1 (x-63730, FOxnas Kopes) no 107 greit y o6pasna
Encruzilhada (x-47242, bpazunus). OntumanbHas Mpoaos-
JKUTEJILHOCTD nepuoza st tecocrenu [Tpnoobst 75—-88 nueit
(T'oruapos H.II., l'orgapos I1.JI., 2009), aTo cooTBeTCTBYET
TpyIIIaM CIIEJIOCTH OT cpetHepanHuX (crannapt HoBocnOup-
ckas 31) no cpenneno3nuux (crangapt Cubupckas 12). s
YCIIOBUI MOATAeXHOW 30HBI ONTHUMAJIbHAs MPOIOIKUTENb-
HocTh nepuoaa 70-75 nuel, g crenHoi 30HbI — 90-100.

BaBuNOBCKMI XKypHan reHeTUKn n cenekuyum « 2018 « 22« 7

787



Sources for the breeding of soft spring wheat
in the conditions of Novosibirsk region

V.V. Piskarev, E.V. Zuev
AN. Brykova

Ta6nuua 2. KonnekuroHHble 06pa3Libl NWeHWLbI MATKOW APOBOI, coYeTaloLne KOPOTKYIO MPOAOIIKUTENBHOCTD
NMeproAa «BCXOAbI—CO3PEBaAHNE» C YPOXKAMHOCTBIO Bbile CPeHEN B YCI0BUAX necoctenm Mpuobbs

Homep Ha3BaHune MpouncxoxaeHne BeretaunoHHbIn nepuog YpoxanHocTb
& KaTanore BUP nHe,,, ................. 6 a,-m .................. ,- /M26ann ................
53331n|0TecueHC675 ......................... pq;lca,\,,apc,(aﬂom ..................... 6 90 ................... 9 0 ..................... 2 56545 ...................

41 087 ..................... MpKyTCKaﬂ49 ............................ P(D’ MpKYTCKaﬂ06n ...................... 7 45 ................... 9 0 ..................... 2 645 45 ...................

56928 ..................... C MM6MpKa .................................. p@,ynbﬂHOBCKaﬂoﬁn ................. 6 38 ................... 9 0 ..................... 2 490 45 ...................

47141 ...................... HYb”dF3S_141 ......................... M EKCMKa ........................................ 8 50 ................... 9 0 ..................... 2 64550 ...................

47295 ..................... HybndF4(26560) ..................... \ ) ...................................................... 7 40 ................... 9 0 ..................... 2 56050 ...................

47152 ..................... Hybr,dp35_239 ......................... ) ) ...................................................... 8 ]5 ................... 9 o ..................... 2 90550 ...................

47162 ..................... Hybr,dF45_2300 ...................... ) ) ...................................................... 8 00 ................... 9 0 ..................... 3 24560 ...................

65132 ..................... naMﬂTM BaBeHKOBa ................... P(D, HOBOCMWpCKaﬂ 06,-, ............. 7 13 ................... 9 0 ..................... 3 667 70 ...................

St ............................. HOBOCM6MPCKaH67 .................. ) ) ...................................................... 7 68 ................... 5 8 ..................... 2 57344 ...................

St ............................. HOBOCMWpCKaﬂ 1 5 ................... ) ) ...................................................... 7 05 ................... 7 9 ..................... 2 638 48 ...................

St ............................. HOBOCM6MpCKaﬂ . 29 .................. ) ) ...................................................... 7 35 ................... 7 o ..................... 2 682 46 ...................

St ............................. HOBOCM6MpCKaH31 ................... \ ) ...................................................... 7 66 ................... 6 2465074 ...................

St ............................. O 6CKaﬂ2 .................................... ) ) ...................................................... 7 40 ................... 5 O ..................... 3 80070 ...................

St ............................. C M6MPCK3H12 ........................... ) ) ...................................................... 8 2340 ..................... 2 80952 ...................
CpenHeE* ........................................................................................................................ 7 9 4 ............................................. 1943 ........................................

* 3ecb 1 panee cpefHee 3HaYEHME PACCUMTAHO MO BCeM 13yUeHHbIM 06pa3Liam 3a BCe rofjbl MCCiefoBaHus.

B nemmom Hanbomnee KOpOTKHMii BereTaMOHHbIH epHoT Ha0Mro-
Janu y oopasnos B 2008 1. (cpenHee 3HaUCHHUE 110 M3yYSHHBIM
obOpasnam — 69 nHel, ¢ mpeaenaMud BapbuUpoBaHus OT 60
1o 81 must). Camblil TPOIOIKUTENBHBIA TIEPHO OTMEUCH B
1972 1. (cpennee — 102, BappupoBanue 87—138 nueit).

Beicokwuii cpenauii 6ami (8.5-9) 1o npogaoinKuTeIbHOCTH
BETETAIMOHHOTO MIepro/Ia nMerH 00opasibl u3 Pocenm: k-33177
(Jlenunrpaznckast o6m.), bypsrckas (k-48772, bypsatust), Anra-
pa 86 (k-58465), Jlunus 2 (k-64882), Upkyrckas 49 (k-41087)
n3 Upkyrtckoit obmactn, Kamuamanka (x-38586, KpacHo-
apckuit kpait), Mectaas 97 (k-40759, CaxannHckas o0i1.),
3opsan (x-60977, KpacHonapckuii kpait), CapatoBckas 33
(x-43284, Caparosckas o61.), Jltorecuenc 675 (k-53331,
Camapckas 0011.), Cumbupxka (k-56928, YibstHoBcKas 0011.),
[Tamstu BaBenkosa (k-65132, HoBocuOupckast 0011.), a Tak-
ke muanu K-47187, x-47150, k-47198, x-47217, x-47221,
BUP-25-2 (x-60236) uz Mekcuku, ST-174 (k-61055, Uexus),
Jin-Chun 5 (k-62540, Kuraii), Festival (k-44498, Acpasnus).
Bcero Breieneno 49 06pasmos ¢ (pakTnaecKuMU 3HAUYCHISIMA
MPOIOLKUTENBHOCTH Nepuoaa oT 64 1o 85 qHel, mpu 3ToM
PEKOMEH/I0BaTh JUIsl BKIIIOUEHHUSI B THOPHIM3ALIUIO C LIENIBIO
CO3JIaHMsI CKOPOCTIETBIX COPTOB MOYKHO JIMIIH 8 00pasIioB,
YpOXalfHOCTh KOTOPBIX ObliIa BEIIIE cpetHel (Tadm. 2).

BonpmmacTBO 00pasnos u3 Kaszaxcrana, Yunn, Mekcukw,
Tyss! (P®) nmenn KOpOTKHH BEereTAaIMOHHBIN MEPHO B yC-
nousix HoBocubupcxkoii ob6nactu. [To3narumu Opun copTa 1
muHuK 13 bpasmmuu. Cpenn KUTalCKUX MIIEHUI UMET0Ch
JIOCTaTOYHOE KOJIMYIECTBO KaK CKOPOCIIENbIX, TAK U MO3THE-
CHETBIX 00pas3IoB.

HaOntonanach moJioKHUTENbHASL CPEIHSIST KOPPEJSIIUs
(r = 0.6, BappupoBanue 1o rogam 0.5-0.8) mexmy BereTa-
IIMOHHBIM TIEPUOIOM W NEPUOIOM «BCXOJBI—KOJIOIICHUE» 1
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CHITbHAS TTOJIOXKHTENNbHAs Koppersus (» = 0.7, BappupoBa-
Hue 1o rogam 0.6-0.9) Mex1y BereTaliMOHHBIM TIEPUOIOM U
MIEPUOJIOM «KOJIOIIEHUE—CO3PEBAHUEY.

BrbicoTa pacTeHHs U3MEHsUIach OT 25 ¢M y 00pa3moB
k-48171 (Muans) n Psathias (x-55119, Kump) B 1976 1. o
131 cm y nmunnu N 744 (x-47231, bpasunus) B 1972 1. B 1e-
oM HamboJee KOpOTKHi cTebenb (GopMupoBamu 00pasmkbl,
n3ydennslie B 1994 1. (cpennee 3nadenue 46 cm, ¢ npeaesamu
BapsupoBanus ot 20 10 65 cM), caMblil JUIMHHBIA cTEOEIb
ormeueH B 2002 1. (cpennee — 98, BappupoBanue 60—125 cm).
OnrtumaneHast Ui gecoctenu [IpnoObst BeICOTa pacTeHUs
nmeHutsl 80-90 e (I'onuapos H.IT., Tonwapos I1.JI., 2009).
3HaYNTEIRHOE TMOJNIeTaHne (CpeaHui Oaii 3a Tof 1Mo BCEM
obpasmam — 3) ormedeHo B 1979 u 2009 T, ipu 3TOM Iaxe
B 9TH T'OJIbl BBISIBIICHBI 00pa3Iibl, yCTOWYMBBIE K MOJIETaHHUIO
(9 6amnoB). Ciemyer oTMETHTS, uTo 1979 1. XapaxTepu3oBacs
ontuMansHbM it peruona ['TK (1.30), a 2009 1. — b
HeOonbpmuM nepeyBnaxnenueM (I'TK = 1.56). [Toneranue
B 2009 1. OBIIO BBI3BAHO IMIKBAJIHUCTHIM BETPOM H JINBHEM
B Tperbell nekane uronst (203 % ocaakoB B CpaBHEHUHU CO
CpeTHEMHOTOJIETHUM 3HaueHUueM 26 MM), Torna Kak B 1979 . —
CXOJKUMH YCJIOBUSIMH B TPETBEHl JIeKajie aBrycra.

Cpemuepocieivu (70—80 ¢M) U yCTOHYMBBEIME K TIOJIETa-
Huo (9 6amioB) 6buM 00pasubl: Amy (k-50845, IlBenus),
Amnrapa 86 (x-58465, P®, Upkytckas o61.), boranndeckas 4
(k-59388, P®, Mockosckas 00:1.), Opurpocnepmym 14
(k-60461, Pd, Camapckas 061.), [Ipumopckas 1441 (k-60538,
PO, ITpumopckuii kpait), IBonra (k-60975, PO, MockoBckas
00m.), Eta (k-61520, ITonpma), Kazaxcranckas 16 (k-62203,
Kazaxcran), lapxan 5 (k-62230, Monronus), Hapxan 11
(k-62232, Monromus), JIrorectienc 937 (k-62253, PO, Bypsi-
tust), TymaiikoBckast benosepHas (k-62641, PO, Camapckas
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0011.), [IpoxopoBka (k-62644, PO, Caparosckas 06:1.), Bopo-
Hexxekas 10 (x-64101, PO, Boponesxckas 061.), Tymyrckast 12
(k-64361, PO, UpkyTckas o0i.), Attis (k-64873, I'epmanus),
Nandu (x-64888, ['epmanust). Beero BeisiBiieHo 116 00pasiios,
XapaKTEePU3YIOIIHUXCSI CPEJHEN BBICOTOM M YyCTONUHUBOCTBIO K
TIOJIETaHUIO, TIPH 3TOM B Ka4eCTBE HCTOYHUKOB MOXKHO PEKO-
MEH/10BaTh JIUIIb 16 00pa3oB, GOPMUPYIOIINX YPOXKAHHOCT
BBIIIIE CPEHEN 10 OaJTHHOM OLIEHKE, B CPETHEM 3a TOJIBI MC-
cnenosanus (Ipunoxenne 1)!.

Macca 1000 3epen usmensuiach oT 17.0 r y obpasua
k-24818 (PO, HpkyTtckas 061.) 1o 56 Ty obpasma Hofed 1
(x-44566, ABctpanust). B nienom Hambonee KpymHoe 3epHO
dhopmupoBau 00pasiibl, u3yueHHbie B 1972 1. (cpeaHee 3Ha-
YeHHE TI0 M3y4YeHHBIM 00pasiam — 42 1, ¢ IpeieTaMu BapbH-
poBanus ot 25 1o 56 t) n 2003 . (42 1, BapeupoBanue 30—
51 ). Camoe Menkoe 3epHO 00pas3iisl hopmupoBaau B 1996 1.
(cpennee — 26 1, BappupoBanue 13—41 r).

Bricoknm cpennnmM 6amtom (9) mo macce 1000 3epen xa-
pakTepu30BaIUCh 16 00pa3ioB, IpencTaBieHHbIX B [Iprioke-
uun 2: Dowerin (k-44489, ABctpanms), [ pexym 114 (k-45858,
P®, Mockosckas 06i1.), Nepal 297 (x-62539, Mamus), Xapsb-
koBckas 18 (k-62894, Ykpauna), Ynesnosckas 100 (k-65250,
P®, VnesnoBckas 061.), Omckas Kpaca (x-65599, PO,
Owmckas 00:1.), Hofed 1 (k-44566, ABcrpanus) u ap. Cneny-
€T OTMETHUTbh, YTO He Bce 00pasiibl GopMHUpOBAIN ypoxKaii-
HOCTb BBIIIE CPEJHEN B ToAbl n3yueHUs. CpeHIO0 U BbIIIE
cpenHeill ypoxaitHocts (5-9 GamnoB) umenu aumse 7 00-
pasuoB u3 16. Jly4mmuii oOpa3el mo COBOKYIMHOCTH IMOKa-
3areneir — copt Omckas Kpaca, popMHPYIOTHIA BEICOKYIO
ypoxaiinocts (500 r/M?) B coueTaHUM € BBICOKOM Maccoii
1000 3epen (44.5 ).

ITo kpymHOCTH 3€pHa CTaHAAPTHI PaCIPEICIIINCh ClIe-
naytomunm obpazom: HoBocubupckast 67 — 34.3 T (cpenneit
kpynHoctn), HoBocubupckas 15 — 34.0 r (cpeaneit kpyn-
Hoctn), HoBocubmpckas 29 — 36.2 r (cpexHeit KpymHOCTH),
Hosocubupckast 31 — 37.0 r (cpeaneii kpynaoctu), O0-
ckas 2 —42.0 r (kpynHoe), Cubupckas 12 — 35.5 r (cpenneit
KPYITHOCTH).

Macca 3epHa koJioca Bapbuposaia ot 0.13 Ty obpasnos
k-42046, B3(a) (k-28827) u3 Kuras u Cartilla (x-20637, Mcna-
Hus) 10 2.30 Ty copra Okama 70 (k-64547, PO, YnesHOBCKas
0011.). OnrumanbHas s jtecocrenu [IproOest Macca 3epHa
konoca 0.8—-1.0 r (I'onwapos H.II., Tonuapos ILJI., 2009).
B nenom HambombIryro Maccy 3epHa Kojoca (pOpMHUPOBAIA
o6pasisl, m3ydennsle B 2002 1. (cpennee 3Hauenue 1.89 1, ¢
npenenamu Bapbuposanus ot 1.00 g0 3.00 r). Camoii HU3KOI
Maccoii 3epHa Koioca 00pas3Ibl XapakTepu30BaIncs B 1977 T
(cpennee — 0.25 1, BappupoBanue — 0.03—1.76 r). B o6a rona
HaOTFOAJICS] HEOOBIION H30BITOK YBIAXKHEHHUS, HO pacipe-
JISIIEHUE 0CaIKOB 3HAYUTENBHO pa3nnyanock. Tak, B 2002 .
3HAYMTENbHAS 9AaCTh OCA/IKOB BhITaJa BO BTOPOH JIEKa 1€ HIOHS
(82 MM, cpeiHEMHOTOJIETHEE 3HaYeHHE — Beero 16 MM), Torna
kak B 1977 . — B aBrycre (67 MM, 214 % ot HOpMBI), TIpH
atoM B 1977 1. BO BTOpO#1 ieKajie HIOHSI, B MOMEHT 3aKJIaJIK1
OCHOBHBIX 3JI€MEHTOB CTPYKTYpHI Konoca (IepBas-BTopas
JIeKaJIbl MIOHS ), 0CAJIKOB OBLIO JIUIIH 4 MM.

BbIcoknM cpesHUM 3a rofsl u3ydeHus oayuioM (8-9) npu
OLIEHKE MacChl 3€pHa C KOJI0Ca XapaKTepPHU30BaINCh 00pas3LibL:

1 Mpunoxexuna 1-4 cm. no agpecy:
http://www.bionet.nsc.ru/vogis/download/pict-2018-22/appx12.pdf

leHodoHp 1 ceneKkuma pactTeHuin
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B.B. Muckapes, E.B. 3yes
A.H. bpbikoBa

[Mamstu Jleonthena (k-65245, PO, Omckas 00:1.), Dkaaa 70
(x-64547) n CumOupnut (x-64548) u3 YpsHOBCKOH 00macTn
P®, Don Jose (k-51195, Aprentuna), Yong-Liang 4 (x-62456)
u Long-Mai 11 (k-62542) u3 Kuras (ITpunoxenue 3). Cpenu
HUX NPEACTABIIAIOT IEHHOCTB JUIsl CEJIEKIINH 00pa3Ibl, Xapak-
TEPU3YIOIINECs YPOXKAHHOCTBIO HE HIDKE cpetHero: [lamsitu
Jleontnena (525.0 r/m?), Cumbupuur (358.3) u Dkana 70
(408.3 r/m?).

CraHzapThl UMEJH CIICTYIOIINE TTOKa3aTeI MacChl 3epHa
¢ xosoca: HoBocubupckas 67 — 0.97 r, HoBocubupckas 15 —
1.08, HoBocubmpckas 29 — 1.23, HoBocubupckas 31 — 1.54,
Oobckas 2 — 1.67, Cubupckas 12 - 1.25 1.

Ypoxaiinocts Bapsuposana ot 22.0 r/mM? y o6pasua
k-23002 (YOrocmasus, mo 1990 1) mo 525 r/mM? y copra Ila-
Msatu JleonTheBa (k-65245, PO, Omckas o6im.). [loTeHIm-
ajyibHasl ypOXKalHOCTh [yis Jiecoctenu [IproObst cocrasser
5-6 1/ra, uto coorBercTBYeT 500600 /M2 (ToHuapos H.I1.,
Tonuapos I1.J1., 2009). B nenom Hanbonpimas yposkaiHOCTh
dhopmupoBanack y 00pasios, usyueHHbix B 2000 1. (cpeauee
3HAYEHHE 0 M3yYeHHBIM oOpasmnam 407 /M2, ¢ TpeaenaMu
BapbupoBanust ot 250 10 575 r/m?). Camast HU3Kast ypoKaii-
HOCTh (hopMupoBanack y o0pasuoB B 1994 r. (cpennee —
51 r/m2, BapsupoBanue — 40—137 r/m2). BEICOKYIO CPEHION
ypoxaitHocTh 00pa3uoB B 2000 I. MO>KHO OOBSCHHUTH OITH-
MaJIbHBIMU YCJIOBHSIMHU T0JIa U CBOEBPEMEHHBIMH 0CaJIKaMH
(I'TK = 1.93), Torna kak B 1994 r., HecMoOTps Ha TO YTO TON
6611 He cambiii 3acynutublil (I'TK = 0.82), B camble BaykHbIE
(ha3bl pa3BUTHS MIICHUIIBI (KYILEHUE U BBIXO B TPYOKY —KOJIO-
IIEHNE) PACTEHUSI HCIIBITHIBAIIN CTPECC OT HEAOCTATKA BIIArk
(B Mae ocaakoB 010 Ha 21 % MeHbIIIE HOPMBI, B HIOHE — Ha
46 %, mpu4eM OCHOBHBIE OCAAKH BBITIATIN BO BTOPOH-TpeThe
JIeKaJie Masi ¥ TPETheH JieKajie NIOHS) U BBICOKUX TEMIIEpaTyp
(cpenuss Temneparypa Mast Obuta Ha 2.4 °, nions — Ha 4.5 °C
BBIIIIE CpeTHEMHOrojeTHel). Cxoxue pe3yabTaThl 10 3aBH-
CHUMOCTH ypOXKalfHOCTH OT BJIaro- M TEMI000ECICUYEHHOCTH
B Ma¢ M MIOHE OBUIN TTOJy4YeHBI Ha CEJICKIIMOHHBIX JINHUASX U
coprax, co3nanHbix B CHOHNHNPC, xoTopsle n3yvanich HaMu
B Teuenune 1t et (2003-2008) (ITuckapes u ap., 2010).

W3 u3y4eHHBIX B pa3iuyHbIe ToJbl 00pa3loB cTaOMIBHO
BBICOKUM 0aJu1oM (9), BRIPaXaIOIINM YPOXKAHHOCTh, XapaKTe-
pm3oBammck: Condestavel (k-45112, TTopryramms), PF 843025
(x-63093, Bpazuinms) u 06pasipl u3 Poccun — [Iprunenckas 19
(x-63470, Axytus), [lamatu JleontseBa (k-65245, Omckas
001.), Omckast Kpaca (k-65599, Omckas 0671.) (Tabm. 3).

Beicokwuii 6asut (7.8—8.3) B cpeiHeM 3a rofibl U3y4eHHs OT-
MeueH y JeBsti o0pasinoB: Omckas 37 (k-64985), Dkana 6
(x-64543), Mapus 1 (k-65130), CumOupuut (k-64548), ba-
ranckas 95 (k-64864), Cepedpucras (k-64994), Dkana 70
(k-64547) u3 Poccunu; x-44155 (Muausg) u TopunmHChKa
(xk-65151, Ykpauna).

[TaTpaecsaT deTeipe 00pasna, BBIACICHHBIX 110 OTIEIb-
HBIM CEJICKI[MOHHO-IIEHHBIM NPU3HAKAM 32 MHOTOJIETHUH
MEePUO U3YUCHUS, TIEpEelaHbl ISl CEJEKIMOHHOW paboThI
B Cu6HUUPC — dpuman ULul" CO PAH. B 2015-2017 rr.
B OTJEJIe TeHETUYECKUX pecypcoB niueHusl BUP co3nana
0a3a OIEHOYHBIX JTAaHHBIX «Pe3yIbTaThl MOJIEBOTO U3YUIECHUS
00pasIoB IpoBOH MATKOH NMIIEHMIBI B ycioBusx HoBocu-
OupcKoil odacTmy.

B pesynbrare MpoBeIEHHOTO KOPPENAIHOHHOTO aHAIIH3a,
MIPE/ICTABICHHOTO B Ta0J. 4, HAMM BBISIBIICHBI CPEAHsS 3a-
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Ta6nuua 3. KonnekuroHHble 06pa3Lbl NWeHNLbI MATKO APOBOI, GopMUpYIoLLMe BbICOKYIO YPOXKaNHOCTb

B ycsioBusXx necoctenu Mpro6bs

Homep Ha3BaHune

B KaTanore BUP

MpovicxoxpeHne

MNepwnog Beretaynn,
aoHen

YpoxKaHoCTb

Ta6bnuua 4. AHann3 3aBYCUMOCTN YPOXKaNHOCTY

OT BbIPaXKEHHOCTUN XO3ANCTBEHHO LIEHHbIX KOIMUYECTBEHHbIX
NPU3HAKOB U3YYeHHbIX KONINIEKLMOHHbIX 06pa3L 0B
NLEHNLbl MATKOM APOBON

Mpu3Hak, KoppenupyoLLmii r tpaxr

C YPOXKaHOCTbIO

MpoponxntensHOCTL Neproaa 0.02 3.82%
«BCXOfbl—KOJOLLEHYIe»

MpopoNXNTeNbHOCTL Nepuoaa -0.10 15.75%%
«KOMOLLIeHNe—Co3peBaHme»

MPOAOIKNTENLHOCTL Nepuoaa -0.06 8.81%**
«BCXOflbl—CO3PeBaHMe»

BbicoTa pacTeHus 0.60 115.31%%
Macca 1000 3epeH 0.48 125.31**
Macca 3epHa konoca 0.70 171.34%*

MpumeyaHue. ty, . - kputepuit CTblofeHTa. * goctoBepHo npu p < 0.01;
** pocToBepHo npu p < 0.001.

BUCHUMOCTh YPO)KaWHOCTHU OT BbICOTHI pactenus (= 0.60) u
Macchl 1000 3epen (7= 0.48) n3ydeHHBIX 00pa3I0B U CHIIbHAS
3aBHCHMOCTbH yPOXKaHHOCTH OT Macchl 3epHa Kostoca (= 0.70).
[TponomxuTenbHOCTh MeXK(a3HBIX IEPHOOB U TIEPHOJA OT
BCXOJIOB /IO KOJIOIIEHHS y H3y4EHHBIX 00pa310B HE KOppeu-
PYET ¢ YpO:KallHOCTBIO B IIEJIOM.
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Kpome paccMOTpeHHBIX BbILIE MPU3HAKOB, BAYKHBIMU Xa-
pPaKTEepUCTHKAMH MCXOJHOTO Marepuaja MpH MIaHUPOBa-
HUM TPHUBJICYCHUSI UCTOYHUKOB B CKPCIIUBAHUS SIBISIOTCS
YCTOMUMBOCTB K 0OJIE3HSIM M 3aCyXOYCTOHYHUBOCTh B PErHO-
He. BBuay He 4acToil MOBTOPSAEMOCTH 3aCyLUIMBBIX JIET,
TIOJTHOLICHHOW OLIEHKH BCE 00pa3Iibl HE MOIYUYHIIH, TOITOMY
HaMH OXapaKTepHU30BaHbI JINIIb UCTOYHUKH, BbIJCICHHbBIE
o apyrum npusHakam (IIpunoxenne 4). Tak, cpean oOpas-
OB ¢ Bbicokoi Maccoil 1000 3epeH MOXKHO BBIIEIUTH JBA C
BBICOKOH 3acyX0ycToiunBoCThIO (7 6aioB) — Sapporo Haru
Komugi 9 u IAO-9, u copt Omckast 20, KOTOPBIH XapakTe-
pH3yeTCs BBICOKOH YCTOHYMBOCTBIO K IOJICTAHHIO M CpPEaHEH
JUIMHOM COJIOMUHBIL.

Cpenu BBIAEIEHHBIX HCTOYHUKOB, LIEHHBIX IS CEJIEKINH,
MOKHO OTMETHUTH 19 00pa3oB, YCTOMYMBBIX K MyYHHCTOH
poce (7-99 GamnoB) u 16 ycTOHYUBBIX K Oypoi prkaBYHHE
mreHuts! (eM. [punokenne 4). Oco6oro BHIMaHUS 3aCITy-
JKUBatoT copta Dkaza 70, Dkana 6, Omckas 37, Cepebpucras
u obpaserr PF 843025, koTopbie, MOMUMO YCTOMYMBOCTH K
OJJHOMY HJIM JIByM MaTOT€HaM, OTIMYAJUCh BBICOKOH ypo-
JKAHHOCTBIO.

O6¢cyxpeHue

BaxxHoii 6nonornieckoil XapakTepUCTUKOM, KOTopast orpe-
JIesieT EHHOCTh COpTa MIIEHUIIBl U €r0 MPUTOAHOCTh K
BO3/ICIBIBAHHIO B TOW WIIM MHON KIMMAaTHYECKOH 30HE, sB-
JISIIOTCSL TPOAOJDKUTENBHOCTh M CTPYKTYpa BETE€TAllMOHHOTO
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McxoaHbln maTepuan ansa cenekuymm ApoBon
MSATKOW NieHnLbl B ycnoBusix HoBocnbrnpckoi obnactn

nepuona pacrenuit. J{ns necocrenu 3anaanoit Cubupu, B
CBSI3M C OCOOEHHOCTSAMU KJMMara, HEOOXOIMMO CO3/1aBaTh
copTa C YKOPOYEHHBIM ITEPHOIOM OT BCXOJIOB JI0 CO3PEBaHUs,
HO 1pH 3TOM (popMupyIoILUe TpruemiieMblid ypoxkaii. ITo pe-
3yIbTaTaM MHOTOJIETHEHW PaOOTHI OBITH BBISBICHBI 00PAa3IIbI,
COUETAIOIINE ITH IPU3HAKH B YCIOBHAX JiecocTenu [IproOsst.
Crenyer OTMETUTD, 4TO JIy4LIXM 00pa3lioM, y KOTOPOTO paH-
Hee co3peBanue (71.3 mHA, MOYTH HA YPOBHE paHHETO COpTa
HoBocubupckas 15) coueraercsi ¢ BBICOKOH ypOXKaifHOCTBIO
(7 6annoB u3 9), Mo pe3ynbpTaraM MHOTOJICTHHX HCCIICI0Ba-
HUH, OKa3aJICs TOMYIIEHHBIH K HCIIOIB30BaHUIO B 3ammatHON
Cubupu copt Ilamsatu BaBenkoBa. Habnrogaemast Hamu 3a-
KOHOMEPHOCTb, YTO MPOIIE UCTIOIB30BaTh B CENEKIUN paii-
OHUPOBAHHbBIE B PETHOHE COPTa BBHUJLY MX JIyUIIeH NMPHUCTIO-
COOJIEHHOCTH, cortacyeTcs ¢ paboTamu Ipyrux aBropos (/a-
BbIIOBa, Kazauenko, 2013). DTo HaxXonuT CBOE OTpAKEHUE B
POZIOCIIOBHBIX COPTOB, JOMYIIEHHBIX K HUCIOIB30BAaHUIO HA
tepputopun Poccuiickoit @enepanun. Kakx npasuno, ogna
U3 POAUTENLCKUX (POPM OKa3bIBaeTCs JIMOO PacIpOCTpaHEH-
HBIM B PETHOHE COPTOM, JTM00 CO3/IaHHON B JaHHOM PETHOHE
muaueit (I'ocynaperBenssiii peectp. .., 2018). Copt [Tamsaru
BaBeHkoBa sBJISIETCS OZIHOM M3 POTUTEIBCKUX (DOPM paHHETO
copta HoBocubmpckast 16, KOTOpBIif IPOXOINT TOCYAaPCTBEH-
Hoe coproucneiTanue ¢ 2016 .

Panee B apyrux paborax Obula IMOKa3aHa 3aBUCHUMOCTD
YPOXXaifHOCTH COPTOB 3€PHOBBIX KYIBTYp OT IPOIOIKUTENb-
HOCTH BereTalroHHoro nepuona (Benpos, Xamumckuit, 2009;
MHbIX u ap., 2014; MansuukoB, MsicaukoBa, 2015). D10 He
COITIACyeTCsl C TOMYIECHHBIMA HaMH PE3yibTaTaMu. AHAIN3
YPOKaHOCTH M3y4aeMbIX 00pa3IoB ¥ IPOAOHKUTEIBHOCTH
BEreTaI[IOHHOIO NMEePHUOJIa U €r0 OTIENbHBIX COCTaBIISIONINX
MOKa3aj OTCYTCTBHE Takod 3aBucumoctH (r = —0.1...0.0;
p > 0.001). Janneiii ¢akt mo3BONSET BBISABIATH JTOHOPOB
BBICOKOM YPOXKaHHOCTH, XapaKTEPU3YIOLUXCS Pa3IuYHbBIMU
CpOKaMM co3peBaHusl. Tak, BEreTallMOHHBINA MEPUOJ BbllE-
JICHHBIX B HaIIei paboTe HCTOYHUKOB BBICOKOH ypO)KaitHOCTH
BapeupyeT ot 74 nueii y copra CumOupuur go 91.5 nus y
copra baranckas 95.

Bricora pacTeHni — BaXKHBIN OKa3aTelb apXUTEKTOHUKH
pacTeHuit 1 yOOopo4HOro HHJeKca 3epHa u ypoxas (Maccaferri
et al., 2008; Sadeque, Turner, 2010). Ora KOHTpOTUpPYyETCS
MHOTHUMH F'€HaMH, U3 KOTOPBIX HanOoIee BayKHbIE — TeHbI Rht
(reduced height) (JIo6aues, 2000). Ounu Haunbonee 3¢pdek-
THUBHBI B YCJIOBUSIX JJOCTaTOYHOTO YBJIQ)KHEHUS/OPOILCHNUS,
BHECCHUS YIOOPEHHUH M 3aIUTHl PACTCHHH OT COPHSIKOB U
napas3uTos. [Ipyu upe3smepHOM yKOpadHBaHUU COIOMHUHBI YXY/I-
MIAI0TCS yCIOBHA (DYHKIIMOHNPOBAHHS (DOTOCHHTETUIECKOTO
armapara (O6pasnos, 1981). st rena Rht-D1b npu n3ydeHnu
n3oreHHbIx JuHui AHK-12 0bul nmokasaH rieldoTponHblii
a¢¢ext camkerns maccsl 1000 3epen (JIuxenxo, [Hlamanus,
2003; Uzorennas muans AHK-12, 2018). HeobxomumocTts
HCTIONIb30BaHMS B CEJIEKIIMOHHBIX IPOrpaMMax Al yCIOBUH
3amagHo# CHOMpPH CpeTHEPOCITBIX U BRICOKOPOCIBIX COPTOB
MPOANWKTOBAaHA TeM (PAKTOM, YTO yPOXKaHHOCTh YacTO CBSI3aHa
C BBICOTO# pacTeHusi, 0COOEHHO B YCIIOBUSIX HEJJOCTATOYHOTO
yBnaxuenusa (Tumomenkosa, Camywmios, 2011; I{pi0eHoB,
Bunryes, 2016). B pesynbrate KOppessIOHHOTO aHAIHM3a
JaHHbIX y 2470 u3yueHHbIX 00pa3lloB HAMU BBISIBICHA JI0-
CTOBEpHAsl CPEHSS TOJIOKUTEIbHASI 3aBUCHMOCTh BBICOTHI
n ypoxaiinoctu (7 = 0.6, p > 0.001). [TosTomy HE0OX0IMMO

leHodoHp 1 ceneKkuma pactTeHuin
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UCIIONB30BaTh B CENIEKLINH T€HETHYECKHE HCTOYHNUKH BBICOKOM
YPOKaMHOCTH, YCTOWUUBBIE K IIOJETAHUIO U XapaKTEPU3YIO-
Imyecs CpeJJHe BEICOTOM MITH BEICOKOpocibie. Taknmu uctou-
HUKAaMH MOTYT CIIY)KUTh PEKOMEH/IOBaHHbIE B Halllel pabore
COpTa, COYETAIOIINE OTHOCUTEIBHO BBICOKYIO YPOXKAHHOCTD 1
YCTOMUUBOCTB K NOJETaHUIO CO cpeaHel BricoTor 70—80 cm.

KpynHocts 3epHa B ycioBusix 3anaanoii Cubupu, B cBs3u
€ 0COOEHHOCTSIMU PACTIPEETICHUSI 0CaIKOB B IIEPHO]] BETeTa-
IIMH, UTPAET CYIIECTBEHHYIO POJIb B OBBIIICHUH POLYKTHB-
HOCTHU KoJI0ca. OCHOBHBIMM XapaKTEPUCTUKAMHU KPYTHOCTH
3epHa CIIy’KaT pa3Mep M Macca 36pHOBKH; KOCBEHHBIM MO-
KazaTesieM, yYUTBHIBAIOIUM 00a MpH3HaKa, SBISETCS Macca
1000 3epen. KocBeHHBIM MOATBEPIKACHHEM HEOOXOAUMOCTH
CO3/1aHUsI KPYTTHOCEMEHHBIX COPTOB SIPOBOM MSTKOH MIIICHUIIBI
B PETMOHE MOYKET OBITH CPEITHSIS OJIOKUTETbHASI KOPPEIISIIIUS
ypoxaitnoctu u Maccel 1000 3epen (= 0.5; nocTtoBepHa npu
p < 0.001), paccuntanHas Mo pe3yabTaTaM MHOTOJIETHETO
n3y4eHust 00pasIos.

B.I". 3axapos u O./]. SIxoBieBa (2016) BEIIBUIM CYIIECTBEH-
HOE TIpeBBIIIeHNe moka3arens Maccsl 1000 3epeH y copToB
BTOPOTO IIEPUOAA COPTOCMEHBI B PETHOHE HaJl 3HAYCHHUEM
copTa IepBOro Nepruojia COpTOCMeHb!. PerpeccoHHBII aHan3
MOKa3al, 9TO C MPOXOKAECHUEM O4YEepPETHON COPTOCMEHBI B
pe3ysbTaTe CeNeKInH BeNYMHA MPU3HAKa YBEIMYMBAIACH HA
0.9 . Hamu BeIsiBIEHO 3amMeTHOE yBennueHue maccol 1 000 3e-
PEH M3ydaeMbIX 00pa3IoB B MOCIECAHNE TObI (KOPPETSINsI
MEX/1y roJlaMu ucciiefioBanus u cpeaneit maccoit 1 000 3epen
r=0.6; p>0.001).

Macca 3epHa Koioca — OMH U3 HanboJiee BaKHBIX IIEMEH-
TOB CTPYKTYPBI Yporkast HIICHUIIBI HA PAHHUX JTarax celek-
IIHOHHOTO Ipoliecca, TaK KaK CeNEeKIINOHEPHI OCYIECTBIISIOT
WHIUBHUIYaJIbHBIH OTOOP HOBOTO CEIEKIIMOHHOTO MaTepuaa
1o kosocy. [IpoBeeHHBIIT KOPPEISIIMOHHBINA aHAIU3 TT03BO-
JIUJI BBISIBUTH 3HAYUTEIIbHYIO 3aBUCHMOCTD YPOXKaHHOCTH OT
Macchl 3epHa komoca (» = 0.7; p > 0.001), gTo cormacyetcs ¢
pesyabraramu 1pyrux aBropos (KopobeitnnkoBa, Kpacuib-
HukoB, 2015; Bonkosa, 2016; Konosasnosa, borgan, 2016).
Kpome Toro, Tpu U3 1m1ecTi HICTOUHUKOB C BBICOKOM Maccoi
3epHa KOJI0Ca BBIJICIISIOTCS 110 YPOXKAHHOCTH.

YpokaliHOCTb SIpOBOI MATKOM MILIEHULIbI CKJIA]IbIBAETCS U3
TPEX OCHOBHBIX KOMIIOHEHTOB: UHCIa MPOTYKTHBHBIX KOJIO-
ChEB Ha CMHUILY TIIOIIA/N, YUCIIa 3epEH B KOJIOCE M MACCHI
3epHa Koyioca. YHUCI0 KONOChEB 3HAUUTENBHO 3aBUCHUT OT
HopM BhIceBa (IIpoxopenxko u ap., 2007) u cnabo — oT K03 -
(unmenTa npoayKTHBHOW Kyctucroctu reHorumna (Innbke,
1974) ¢ aBTOpErYIUPYOIIUMHE CIIOCOOHOCTSIMU COPTA SIPOBOM
nIeHUIs! B crenectoe (JIlyorun, 2006). [ToaToMy BEISIBUTH
JIOHOPOB BBICOKOH YPOXKAITHOCTH CIIOXKHO M3-32 HAIOXKCHUS
CHJIBHOTO MOIU(UIMPYIOLIETO BIMSHUS cpefibl. Tem He MeHee
B PE3y/bTaTe MHOTOJICTHETO MCCIIEJOBAaHHS HAMU MOJy4YeH
PSIIT COPTOB, COUETAIOMINX BBICOKYIO YPOKAHHOCTH C BEICOKOH
BBIPAXXEHHOCTBIO APYTUX HEHHBIX PU3HAKOB, YTO TIO3BOJISIET
PEKOMEH/I0BAaTh NX KaK HCXOHBIN MaTepHa sl CEJICKINH B
ycnoBusix 3anaaHoit Cubupu. [lo pesymsraram Koppensim-
OHHOT'O aHa/M3a JAaHHBIX HAMHU BbISBJICHA TEHJCHIMUS yBe-
JMYEHUS yPOXKaHHOCTH M3y4aeMbIX 00pa3IoB 3a MOCIEeTHNE
TOJIB! (KOPPEISIIUS MEXKAY roJjaMu 1 ypoxxaiHocThio = 0.3,
HO HEJIOCTOBEpHAs).

[Ipu paccmorpernn poaocioBHEIX 141 paifioHHpOBaHHO-
ro (o cocrosiamio Ha 1 despans 2018 1) mo 9—11 pernonam

BaBuNOBCKMI XKypHan reHeTUKn n cenekuyum « 2018 « 22« 7

791



Sources for the breeding of soft spring wheat
in the conditions of Novosibirsk region

COpTa MOXHO 3aMETUTh, YTO U3 BBIJCJICHHBIX B pe3yinbTare
UCCIIEIOBAaHUS MCTOUYHHKOB CKOPOCIIEJIOCTH MPU CO3JaHUHU
COPTOB OBIIIM MCIIOIB30BaHBI JINIIL copta Tymyn 15 (B pono-
CJIOBHO# cpenHepannero copra TymyHckast 11), xapakrepusy-
I0IUicsS KOPOTKUM IIEPHOJIOM OT BCXO/IOB JI0 KOJIOIIEHNS, HO
TIPY 3TOM HE BBIJICIMBIIHMHNCS 110 ypoxkaliHocTH (4.1 6ama), u
CumbupKa (B pOJOCIOBHOM CPEIHECIICIIOTO COpTa YIIbSHOB-
ckas 105), koropas Taxke GOpMUPYET CPETHIOI0 ypoXKaii-
HOCTB (4.5 6arna n3 9). V3 BEISIBICHHBIX HCTOYHUKOB BEICOKOH
Mmaccol 1000 3epen muuib copt I'pexym 114 apnserca oqauM
u3 poxuTenei paroHMpoBaHHOTO MO Boctounoit Cubmpn
¢ 2012 r. copra Bypsarckas 551. lns copra Bypsarckas 551
xapaxTepHa Belcokast Macca 1000 3epeH 0THOCUTENBHO paiio-
HUpOBaHHBIX B CHOMPCKOM permoHe copToB (IO JaHHBIM
T'occoproxomuccenn PO macca 1000 3epen o 44 1). CambiM
YCHEUIHBIM U3 UCIONb3yEeMbIX B CEJICKI[UH COPTOB CPE/IU BbI-
JICTICHHBIX B PE3YyJIbTaTe MCCIIEI0BAHMUS HCTOUHIKOB MOYKHO
Ha3BaTb copT OMckas 20, KOTOPBI ABISETCA OAHUM U3 PO-
JIUTENIEH cpa3y 4eThIpEeX COPTOB, BKIKOUEHHBIX B l'ocpeectp
P® mo Ypanmy u Cubupn: Anraiickas 105, Omckas 38, bam-
kupckas 28 u Canasar FOnaes.

Taxum o0pa3om, U3ydeHHE KOJUIEKIIUU MIIEHUIIBI MATKOH
SIpOBOH, MpoBeneHHoe ¢ 1972 110 2016 1., To3BOINIACT BBIISTUTH
00pa31ibl, XapaKTepH3yOINeCcs BHICOKOH BEIPAKEHHOCTHIO Ce-
JIEKITMOHHO-IICHHBIX PU3HAKOB, TAKMX KaK KOPOTKUI IIEPHOJ
«BCXOJIBI—KOJIOIIECHNEY, KKOJIOIIEHHE—BOCKOBAsI CIIEIIOCT»
«BCXOJIBI—CO3peBaHue», Beicokas macca 1000 3epen, macca
3epHa KOJI0Ca, YPOyKaHOCTh M yCTOWYMBOCTD K ITOJIETaHUIO.

bnarogapHocTn

:‘)KCHepI/IMeHTaHI)HI)Ie pa60T1>1 MMPOBOJAUIIN B pa3IMdHBIC
ronbel HayuHble pabotHuku A.H. JIyorun, B.®. lopodees,
H.B. BaBenkos, A.®. 3ripsinoBa, B.1. XKykos, A.f. CoTHUK,
[1.1. Crénoukun. O6paboTka 1 ohpopmiIeHHE pE3yIIbTaTOB BbI-
TIOJTHEHBI TIPH (PMHAHCOBOH MOIEPIKKE OIOPKETHOTO TIPOEKTA
NIul" CO PAH Ne 0324-2018-0018 1 o rocyiapcTBEHHOMY
3agannto BIP Ne 0662-2018-0018.
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