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YpOoXXanHOCTb U Ka4eCTBO 3epHa COpPTOB
03MMOM TPUTUKaNe B 3aBUCUMOCTU OT YPOBHS
MUHepPanbHOro NIUTaHUA U HOPM BbiICE€Ba CEMSIH

PE3IOME

AKTyanbHOCTb U MeToauKa. B arpoknumatuyeckmx ycnoeusix bpsiHckoi obnactu nposefeHa oLeHka
0T3bIBYNBOCTU COBPEMEHHBIX COPTOB 03UMOI TPUTMKANE HA U3MEHEHNSI B YPOBHE @30THOrO NUTaHUS Mpu
pasHbIX HOpMax BbiceBa ceMsiH. O6bekToM UccnenoBaHuiA MOCAYXUN HOBble COPTa 03UMOI TpUTKKane,
BO3[€/blBaeMble M0 MHTEHCKBHOW TEXHOMOTUM Ha CepbIX JIECHBIX XOPOLLIO OKYNLTYPEHHbIX noyeax. Lienb
1ccnenoBaHuii — BbISIBUTb NOTEHLMAN peann3aLymn ypoxanHOCTV 1 Ka4eCTBO 3epHa COBPEMEHHbIX COPTOB
03MMOM TpUTKKane B 3aBYCUMOCTU OT YPOBHSI MUHEPAbHOrO NUTaHUS U HOPM BbICEBA CeMsH. [loneBsble
OnbITbl MPOBOAMAW B y4eBHO-0MbITHOM X03aiicTBe BpsHckoro AY B 2019-2021 rr. B nNOAOCMEHHOM Cce-
BOOGOPOTE: BVKO-0BCSIHAs CMECH Ha 3eNIeHbIVi KOPM, 03VMas TpUTHKane, kapTodenb, spoBas nileHnua.

Pe3aynbratbl. BbiI0 YCTAHOBAEHO, YTO YPOXANHOCTb 3epHa M3y4aeMblX COPTOB BO MHOMOM 3aBucena ot
CNOXMBLUVXCS B NEPVOL BEreTaLMm NoCeBOB YCAOBUIA BNaro- 1 TennoobecneyeHHocTy. Ha BapuaHTe onbi-
Ta ¢ BHeceHneM NygaPocKos (BecHOM B noakopmky ammuauHas cenutpa N24 u cynsdar ammonus N10, B
$a3zy Hayana BbIxoaa B TPYOKy — amMmMuadHas cenutpa N24 n cynsdat ammonus N10) cnenyet Boloenmts
copTa 03umoit Tputukane TopHano, PyHo, HuHa, Mmnynbc, TpubyH, KopHeT 1 Jlernox, kotopele chopmm-
POBaNN NPOrpaMMMPOBAHHbIN YPOBEHb YPOXaHOCTM 3epHa — 0T 85 ao 100 u/ra. Copta OuHamo, Hemun-
HoBckast 56, MpomeT n BaneHTH obecneunnu ypoxain B cpegHem ot 83,3 no 84,4 u/ra. Bce n3yyaemble
copTa GopMMPOBaAN CTAOWNbHYIO YPOXANHOCTb 3epPHA C BbICOKMM COAEPXAHWEM ChIPOro MPOTEMHA U
KNEeNKOBMHbI. Ha XOpOLLO OKYNLTYPEHHbIX MOYBaX NMPU UCMOAL30BAHUM BICOKMX HOPM MUHEPASbHbBIX Y0-
6peHnin 1 6akoBbIX CMecel repbuLMLoB NPOTUB COPHOW PACTUTENBHOCTU HOPMbI BLICEBA CEMSIH 03VMOA
TPUTUKANe MOXHO CHXaTb 10 4,5 1 5,0 MJH LUT. BCXOXMX CEMSIH Ha 1 ra, 4TO MO3BONSIET PEKOMEHO0BATb
[aHHble arpoTeEXHUYECKVEe NPUeMb! NS BHEAPEHNS B NPOM3BOLACTBO B Ka4eCTBE BaXHewLero pakropa po-
CTa yPOXanHOCTM 3epHa BbICOKOIO kayecTBa.

KntoyeBbie cnoBa: 03Mmas niieHnla, copTa, Temnepartypa, 0cafku, NpoayKTUBHOCTb, KAYECTBO
3epHa, HaTypa, 6esoK, KinenkoBuHa
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Dependence of crop capacity and grain quality
of winter triticale varieties on the level of mineral
nutrition and seeding rates

ABSTRACT

Relevance and methodology. The response of present winter triticale varieties to the nitrogen nutrition
level was assessed at different seeding rates in the agro-climatic conditions of the Bryansk region. The
research object was a set of new winter triticale varieties cultivated by intensive technology on gray forest
tame soils in the Bryansk region. The purpose of the research was to identify the potential of crop capacity
and grain quality of present varieties of winter triticale, depending on the mineral nutrition level and seeding
rates. Field experiments were carried out in the educational and experimental farm of the Bryansk State
Agrarian University in 2019-2021 with the following crop rotation system: vetch-oats mixture for green
fodder, winter triticale, potato, spring wheat.

Results. It was established that the grain yield of the varieties under study largely depended on the
conditions of moisture and heat availability in the growing season. In the experiment variant with N, ggPgcKgg
and additional fertilizing of ammonium nitrate and ammonium sulfate at the rates of N24 and N10 during
spring vegetation and in the shooting stage, the varieties Tornado, Runo, Nina, Impulse, Tribune, Carnet
and Legion were distinguished due to the producing programmed grain yield — from 85 to 100 ctw/ha. The
grain yield of the varieties Dynamo, Nemchinovskaya 56, Promet and Valentin was from 83.3 to 84.4 ctw/ha
on average. In the experiment years all the varieties under study formed stable yields and grain with a high
content of crude protein and gluten. On tame soils, with high rates of mineral fertilizers and tank mix of
herbicides, the seeding rates of winter triticale seeds can be reduced to 4.5 and 5.0 min pcs of germinating
seeds per 1 ha, therefore, these agrotechnical techniques can be recommended into production as the
most important factor of increase of high-quality grain yield.

Key words: winter triticale, variety, yield, quality, thousand-kernel weight, crude protein, crude
gluten, crude starch, falling number
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BeBepeHune / Introduction

BaxHeiiwelr 3apadveit AMNK Poccuiickoit ®Depepaumm
0oCTaeTcs NPOU3BOACTBO 3epHa BbICOKOrO KavyecTsa, npu-
roHOro Kak ans xneboneyeHuns, Tak n ons 3arotoBku 3ep-
Hodypaxa. Cpean 3epHOBbLIX KyNbTyp, KOTOpble obnagaioT
1 BbICOKOW 3KOSIOrM4€CKOM NNacTUYHOCTBIO PXU, 1 ypOXal-
HOCTbIO 1 Ka4eCTBOM 3epHa MNeHNUpl, BbiIAENSeTcs 03nmMas
Tputukane (Triticosecale Wittmack ex A. Camus) [1, 2].

B nocnegHue rogbl TpUTMKane kak HOBasi 3epHOBas
KynbTypa nosiyynna Hambosnbluee pacnpocTpaHeHue B lep-
maHun, Monble, Pecnybnuke Benapycb n Poccuiickoi
depepaunmn. ITO CBSA3AHO C BLICOKMMM €€ aaanTMBHbIMU
cBolicTBamMK, 06ecneyvnBaiolMMn BbICOKYIO YPOXaMHOCTb
KQ4YeCTBEHHOrO 3epHa. YHuWKanbHble OMOXMMUYECKNE W
TEXHOSIOrMYECKNE XapakTEPUCTMK N 3epHa TpTMKane onpe-
DensioT pa3nnyHble BApMaHTbl €ro NCMoAb30BaHMS Ha NPo-
[OBOJSIbCTBEHHbIE LENn 1 Ans HyXA XUBOTHOBOACTBA. JTO
JenaeT KynbTypy 0Co60 NpuBReKaTeNbHOM B pagy APYrnx
3epHoBbIX x1e6oB [3—10].

OpHako BbICOKas MOTEHUMaNbHasA YpPOXaMHOCTb 03WU-
MOl TpuTuKane, coctaensiowas 10 T/ra n 6onee, noka
peanusyeTcs He B NMoJsiHOW Mepe. MNoatomMy paspaboTka u
COBEPLUEHCTBOBAHNE OCHOBHbIX 3/IEMEHTOB WHTEHCUBHON
TEXHONOrNN BO3AENbIBAHMSA, afanTUPOBaHHbIX K YCIIOBUSAM
nponspacTaHns C y4eTOM COPTOBON cneundunkn, no3soanT
nonHee peann3oBaTb BbICOKUIM FEHETUYECKUI MOTEeHuman
03UMOW TpUTKKane. ITOT BOMPOC ABASETCS akTyasibHbIM U
MMEEeT BaXHOE npakTnyeckoe 3HavyeHme [11-14].

Ha toro-3anage UeHTpanbHoro permoHa Poccun ane-
MEHTbl MHTEHCMBHOW TEXHOIOMMN BO34EbIBaHNS O3UMOM
TpuTukane ndyyeHol ewe HepocTaTtoyHo. O3uMble 3naku
MOXHO OTHECTU K KyJbTypam C KIMMaTtooOyC/IOBIEHHOMN
YPOXaMHOCTbIO, MOCKOJIbKY OHU UCTIbITbIBAIOT KOMMAEKCHOE
BNINSIHME MOroAHbIX YCNOBUIA BCEX CE30HOB roaa. Mpume-
HUTENBbHO K COPTam 03MMOW TPUTKKAse HOBOIO NOKONIEHUS
OCTaloTCA MaSIoON3yYeHHbIMU TakMe BaXHble TEeXHONOruwu,
Kak HOPMbl BHECEHUSI MUHEPasbHbIX yOoOpeHuiA, Hanbonee
onTMMasibHbIE HOPMbI BbiCEBA CeMsiH. Kpome Toro, B CBA3K
C BHEAPEHMEM B NPOM3BOACTBO HOBbLIX COPTOB TpUTUKAe
0OCTaeTCs akTyanbHbIM U3y4eHune npouecca GopMmnpoBaHms
BbICOKOM YPOXANHOCTH 3epHa xopoLuero kavecTtsa [15-19].

B cBA3M C 3TUM LENbI0 HAWNX NCCNefoBaHNn SBUIIOCh
BbISIBUTb NOTEHUMAN peann3aunm ypoxamnHoCT! 1 Ka4eCTBO
3epHa COBPEMEHHbIX COPTOB O3UMOW TPUTKKAne B 3aBUCKU-
MOCTU OT YPOBHSI MUHEPASIbHOrO NUTAHUSA U HOPM BbICEBA
CEMSIH MpPU UX BO3AESbIBAHUN Ha CEPbIX JIECHBIX MOYBax
BpsiHCKkol obnacTu.

MaTtepuan u meToabl UCCneaoBaHus /

Materials and method

Monesble onbITbl NPOBOAUAN B Y4EOHO-OMLITHOM XO3514-
ctBe bpsiHckoro MAY B 2019-2021 rr. B
n1o040CMEHHOM CeBOOOOPOTE CO cre-
OyOWUM YepeooBaHUEM CeNbCKOXO-
3AMCTBEHHBIX KYNbTyp: BUKO-OBCSIHAs
CMECb Ha 3ef1IeHbIN KOPM, 03uMas Tpu-
Tukane, kKaptodesnb, ApoBas NeHnLa.
B kauyecTBe 06bLEKTOB UCCNEeL0BaHNIA

MCMNOIb30BaIN Pa3fNyHbIE MO MPOUC- Toa!
XOXAEHMIO copTa 03MMON TpUTHKane.
[MoyBa onbITHOro nons — cepas 2018-2019
Hagq HECYITMHUCTOro rpaHy-
JflecHasi, cpefHecyrn CTOro rpaHy 501925020
JIOMETPMYECKOro cocTaBa, cHopmu-
2020-2021

poBaHa Ha NeccOoBMAHOM kapboHaT-
HOM CYITIHKE, XOPOLLO OKYNLTYPEHa.
CopepxaHue rymyca B naxoTHOM CJioe

noysbl coctaenset 3,5-3,6% (no Tio- oy
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puVHY); noaBuxHoro ¢ocdopa — 280-320 Mr/kr u o6MeH-
Horo kanusa — 178-195 mr/kr (no KnpcaHoBy), peakums
Mo4YBEHHOro pacteopa pHyc, 5,5-5,6.

Mo MHOroneTHMM AaHHbIM arpoMeTeopPOoornYecKomn
ctaHumn bBpsaHckoro TAY, cpepHeromoBas Temneparypa
BO3Aayxa cocTtaBnsiet 7,5 °C, cymma akTUBHbIX NONOXUTENb-
HbIX TeMnepatyp konebnetcsa ot 2450 go 2730 °C. OTmeua-
I0TCSl rOAbl C 4OCTATOYHLIM YBI2QXXHEHMEM U HEPABHOMEP-
HbIM BbliNageHNEM OCaZKOB B BECEHHE-NETHWUIN Nepuos, B
cpenHeM BbinagaeT 690 MM ocaakoB B rog. Havbonbliee
nx konnyectso — 6onee 30% OT rogoBOro KoM4ecTsa —
BbliNagaeT B JIETHU NMepuos, YTO COCTaBnsieT B CpegHeM
228 MwMm.

s npoayKTMBHOMO pocTa v pas3BnTuUs 03MMON TpUTUKa-
Jie BaXXHeMLLNM nokasaTesieM Bnaro- 1 TennioobecneqyeHHo-
CTW NOCEBOB ABNSAETCA MMAPOTEPMMYECKUN KOIDDULMEHT
(tabn. 1). I'TK xapakTepndyeT o6ecrneyeHHOCTb BereTnpy-
IOLLMX MOCEBOB MOYBEHHOWM BAAroM M TEMJOM, HayuHas C
OCeHHen Beretaumn. 3a nocnegHuve 7 net B bpsiHckon 06-
nactun HabngaeTcs ¢ 0ceHn aeduumT Bnaru B Cioe noYsbl
0-10cm.

[MOCTOSAHHOE CHUXEeHME MMAPOTEPMMYECKOro Koaddu-
LUMeHTa B NEPUOS, CEBA M OCEHHEN BereTaumm ykasblBaeT Ha
Hanuyne cpefHen, a NHOr4a 1 CUIIbHOM 3aCyxy N3-3a HeJo-
CTaTOYHOr0 KOIMYECTBA BbiNagatoLmx 0CaaKkoB B aBrycte v
ceHTabpe. B pervoHe puck cunbHbiX aTMOCMEPHbIX 3acyx
cocTaBfseT B ceHTabpe — 16%, mae — 12%, aBrycte —
20%.

Hanbonee GnaronpusitHble YyCNoBUs s pocTa, passu-
TMs N GOPMMPOBAHUS ypoXKasl 3epHa CknaabiBannchb B ne-
pvog, Beretaumm pacTeHnn 03MMON TPUTMKaNE B OCEHHUN
nepuop 2019 r. n TeyeHne masa u uiona 2020 ., korga NMK —
nokasaTefib Bfaro-m Tennoob6ecne4yeHHOCTU — COCTaBui
2,19 ep.; cpegHee MHOroJIETHEE €ro 3Ha4YeHne cocTaBnsieT
1,3en..

M3yyaemMble copTa 03MMOM TpUTMKane BO3AeNbiBanu no
VWHTEHCMBHOI TexHonoruu. Moces nposBoanan B onTuMasb-
Hble Ans pernoHa cpokn — ¢ 8 no 10 ceHTAbpPSA, Npu ry-
OuHe 3aaenku cemsiH 5-6 cM 1 HopMax BbiceBa 13 pacyéTa
4,5-5,0-5,5 MAH WT. BCXOXNX ceMsH Ha 1 ra. MuHeparsbHble
yno6peHns Ha NaHNPyeMbIi YPOBEHb YPOXANHOCTN 3epHa
7,0 T/ra BHOCMAN NOKa/lbHOOKas/IbHO [0 MoceBa CessIKOW
C3T-3,6 — asodocky u3 pacyeta N96 P96 K96 (BapunaHT
1). Ona nonyyeHmsa NpoOrpamMMUpPOBaHHON YPOXaMHOCTU
8,0 T/ra 4onNoNHNTENIbHO NPV BO30OHOBIEHUM BECEHHE BE-
retauuu (BBB) B noaKOpMKY BHOCUAN aMMUAYHYIO CENUTPY
B 0o3e N24 n cynbdat ammoHus N10 (BapuaHT 2 — N130
P96 K96). Ha 3-m BapuaHTe onbita npu BBB B nogkopmky
BHOCUNM aMMMadHyto cenutpy B nose N24 u cynbdat am-
MoHus N10, B ¢asy Havyana Bbixoga B TPyOKy NMpoBoOAnIn
[OMONHUTESIbHYIO MOAKOPMKY aMMWUAYHOM CENNTPOI B A03€e

Tabnvua 1. Moka3atenu Bnaro- u Tenioo6ecneyedHoctu (FTK)* 3a nepnop Beretauumn
o3umolii Tputukane 2018-2021 rr.
Table 1. Indicators of moisture and heat availability (hydrothermal index)* during the
growing season of winter triticale in 2018-2021

K
Asryct CeHTA6pb Maii WioHb Wone Maii — uionb
0,22 0,80 2,19 1,02 1,76 1,34
0,60 1,10 6,21 2,18 1,30 2,19
0,81 0,45 3,71 2,62 0,65 2,10
0,90 1,10 1,50 1,30 1,40 1,30

Mpumeyarne: * — rmgpoTepmMmyecknii koadduumeHT (ITK) paccumTeiBanu no ILT. CensHu-

ISSN 0869-8155 (print) | ISSN 2686-701X (online)




Tabnvua 2. YpoxaitHOCTb 3epHa COPTOB 03UMOIA TPUTUKANE B 3aBUCUMOCTU OT YPOBHS
,yu/ra

A30THOro NUTaHuA

Table 2. Correlation between grain yield of winter triticale varieties and the nitrogen

nutrition level, cwt/ha

Copt Top onbiTa

2019
2020
JAvHamo
2021
B cpenH.
2019
2020
HwuHa
2021
B cpenH.
2019
2020
mnynbc
2021
B cpenH.
2019

HemuunHoB- 2020

ckasi 56 2021

B cpenH.
2019
2020
PyHo
2021
B cpenH.
2019
2020
MpomeTt
2021
B cpegH.
2019
2020
BaneHTuH
2021
B cpenH.
2019
2020
TpnbyH
2021
B cpenH.
2019
2020
TopHapo
2021
B cpenH.
2019
2020
KopHeTt
2021
B cpenH.
2019
2020
JNervoH

2021

B cpenH.

106

N96 P96 K96  N130P96KI6  N168 P96 K96
64,3 75,2 82,3
75,2 80,5 86,7
61,1 72,3 80,9
66,8 76,0 83,3
68,7 73,9 86,1
72,6 88,6 93,0
64,7 73,5 86,5
68,6 78,7 88,5
66,7 78,2 87,4
78,1 85,4 91,1
62,3 74,0 84,3
69,0 79,2 87,6
62,9 73,6 85,6
72,1 77,3 86,6
58,8 69,3 80,7
64,6 73,4 84,3
68,1 72,7 89,8
76,9 85,5 93,7
63,0 73,6 84,3
69,3 77,2 89,2
67,7 76,2 84,4
745 81,2 87,7
62,6 72,3 81,2
68,2 76,5 84,4
66,3 77,8 84,8
75,9 82,3 87,9
63,1 71,1 80,4
68,4 77,0 84,3
65,6 74,5 84,2
73,4 80,3 96,3
62,3 70,8 81,7
67,1 75,2 87,4
77,6 86,3 98,3
85,2 96,2 106,8
75,3 85,2 96,6
79,4 89,2 100,6
63,2 73,2 83,7
67,3 78,7 89,4
62,2 71,1 82,2
64,2 74,3 85,1
68,6 77,8 85,7
76,5 82,3 87,4
64,3 72,2 83,6
69,8 77,4 85,6

®oH MWHEepanbHOro NUTaHus

HCP5

2,23
1,85
2,31

2,33
1,96
2,28

2,21
1,80
2,33

2,62
1,98
2,25

2,36
1,87

2,34

2,12
1,63
2,16

2,43
1,91
2,35

2,14
1,77

2,42

2,64
197

2,15

2,55
1,92
2,46

2,21
1,75

2,34

N24 v cynbdatom ammonmsa N10. Mu-
HepanbHble yoobpeHns — N168 P96
K96 —BHOCKIM Ha NnaHMpyeMblii ypo-
BEHb ypoxanHocTh 3epHa 9,0 T/ra.

Cemena 3a 10 gHeli po nocesa
npoTpasaMBanm GYHMIMUNOHO-UH-
cekTuumMaHelM1 npenapatamu OnnoTt
Tpwo, 0,6 n/T + Taby», 0,6 n/T. Ha BCex
BapmaHTax onbita B a3y KyLleHus
M Bbixoga B TPYyOKYy MPOBOAMIM KOM-
NnieKkcHble 3alUTHble MeponpuUaTUS
OT COpPHSIKOB, BpeauTenein n 6ones-
Heln necTMupaamMm B coctaBe 6akoBoM
cMmecu: nepsas obpabotka —repbu-
umpom banepuHa cynep 0,5 n/ra, BTO-
pas repbuumaHans obpabotka — Oa-
KoBOM cmecblo Jlactuk Ton 0,5 n/ra +
Anbto 0,2 n/ra, ae GYHrMUMOHO-UH-
cekTuumaHole 06paboTkn  GakoBOW
cmMechblo npenapatamm (Konocans MNpo
0,4 n/ra, Pakypca 0,4 n/ra, Cnvput
0,7 n/ra, bopen Heo 0,15 n/ra, Agbio
0,3 n/ra.

X039MCTBEHHYIO YPOXaNHOCTb 3ep-
Ha yYnTbIBaNIM MO KaXA0MY BapUaHTy 1
NMOBTOPHOCTM OMbITACMOLWHBIM CMO-
cobom manorabapuTHbIM KOMOaHOM
SR2010 TERRION ¢ panbHenwnm ne-
pecyeToM Ha CTaHOAPTHYIO BNaXHOCTb
(14%). KavecTBeHHble noKasaTenm
3epHa onpepensinm B LleHTpe konnek-
TUBHOTO MONIb30BAaHUSA NPUOOPHBIM ©
Hay4HbIM obBopyaoBaHnemM BpsiHckoro
[TAY: maccy 1000 3epeH — no FOCT
10842-89; copepxaHune cbiporo npo-
TenHa B 3epHe — no NOCT 10846-91;
coaepxxaHue Cblpon KNenkoBUHbI — MO
[OCT 54478-2011, yncno nageHnsa —
Ha npubope M4M-3. MatemaTtnyeckyio
006paboTKy aKCnepuMeHTasIbHbIX OaH-
HbIX NMPOBOAVAN METOAO0M AMChepcu-
OHHOrO aHanM3a C MCMOJSIb30BaHMEM
nporpamMmmbl Microsoft Excel 2007.

PesynbraTthl 1 006cyXxaeHue /
Results and discussion

B roagbl nNpoBedeHHbIX MOJIEBbIX
OMbITOB HaMy OblI0O OTMEYEHO, 4YTO
YPOXaMHOCTb 3epHa y BCEX u3yyae-
MbIX COPTOB BO MHOIOM 3aBucena ot
CNOXMBLUUXCS B MNepuoa Beretaumm
NOCEBOB YCNOBUIA BNaro- 1 Tennoobe-
cneyeHHocTn. Hambonee 6Gnaronpu-
ATHO CKNaAblBaIUCh KIMMaTUYeCKne
YyCNoBUS Ans pocTa U pa3BUTUSA pac-
TEHNN 03MMOW TPUTUKAnNE B OCEHHWI
nepuog 2019 r. BaxHo oTMeTUTb, 4TO
BO BCe roApbl OMbITOB MNepe3vMoBKa
NOCeBOB Npoxoauna nof AocTaToy-
HbIM CHEXHbIM nokpoBoM. K BecHe
pacTeHnss BCEX W3y4aeMblXx COPTOB
XOpOoLo nepe3nmoBbiBann. CpeaHss
MX 3MMOCTOIMKOCTb Haxoamnacb B UH-
TepBane 4,8-5,0 6annoe. PacTteHuir,
NMOPaXeHHbIX BPeOUTENs MU, CHEXHEN
naeceHbio 1 ApyrnmMm 60ne3HaIMu, He
Habnanoch, Tak kaknepen noceBoM
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cemeHa Obinn 3abiaroBpeMeHHo 00-
paboTaHbl  MHCEKTO-(PYHIMUMOHLIMU
npenapatamn Onnot Tpwo, 0,6 n/T+

GENERAL FARMING AND CROP PRODUCTION

Tabsmua 3. KoppensunoHHas 3aBUCMMOCTb YPOXKANHOCTY 3epHa COPTOB 03MMOii TPUTU-
Kane oT BbicoTbl pacTeHuit (N130P96K96)

Table 3. Correlation dependence of grain yield of winter triticale varieties on plant height

TaBy, 0.6 /. (N130P96K96)

Havbonblias ypoxanHOCTb 3epHa £

Y =
Obina nonydeHa npu 6naronpusTHbIX g3 “s=’r§ v -
E . .
_ = s E - PaBHEHWE NapHOI IMHENHON 03pdULMEHT

ycroBuax Afs pocTa, passuTus, 3a Copt g% 23S perpeccut peTepNMHaL 12
Knagkm n GopMmMpoBaHnsa 3€PHOBKU B a 2 8 e
HayaNbHLIN Mepuoa, Beretaumm pac- >
TeHul oceHblo 2019 r. 1 B TeuyeHune LunHamo 132 -0,986 y = 166,20000 - 0,68333 - x 0,972
mast — wions 2020 r., Korna nokasa- HuHa 120 0,826 y=-75,71648 + 1,29011 - x 0,682
TeNb BNaro-v Tennoo6ecrneyeHHoCT
coctasun 2,19 en.; cpeaHee MHOro- imnynsc 128 0,989 y =-42,40000 + 0,95000 - x 0,977
netHee ero 3HaveHve — 1,3 en. HemuuHoBCKas 56 121 -0,972 y = 298,95385 - 1,86923 - x 0,945

MpoBeaeHHas HaMK NUCTOBas au-
arHocTMka no metoamke B.B. Llep-  PYHO 146 -0,657  y=146,88007 - 0,47680 - x 0,432
JINHF NokKazana, 4To A0 npoBeneHuns Mpomet 128 -0,947 y=171,39536 - 0,74278 - x 0,896
NOAKOPMKM BO BpPeMs BO30OHOBIE-

o BaneHTuH 109 -0,994 y = 280,53333 - 1,86667 - x 0,987

HWS BeCeHHel BereTauMu Ha Bcex
BapuaHtax onbiTa pacTeHus Obinn  TpubyH 101 -0,880 y = 141,20161 - 0,65565 - 0,775
CpenHe oGecnedeHbl asoTom, B ®asy o 164  -0,721  y=224,53333 - 0,82500 - x 0,519
BbIXOJa B TPYOKy npouspacTasluve
paCTeng Ha Bapl’laHTaX 2un 3 nmMe- KOpHeT 115 -0,904 y= 141,26786 - 0,58036 - x 0,816
1 BLICOKYIO U O4€Hb BEICOKYIO 068~ pgryon 95 0,726 y=17,64175 + 0,62718 - x 0,527

CMEYEHHOCTb a30TOM, Tak Kakbblim

npoBeAeHbl, COOTBETCTBEHHO, OAHA

1 OBe a30THble NMOAKOPMKM. Ha KOH-

Tpone (BapwuaHT 1), roe BECHOM a30THYO NMOAKOPMKY He
NpPoBOAVAN, PAaCTEHUS UMEeNn cpeaHiol 06ecnevyeHHoCTb
a30ToM.

dopmMnpoBaHme X03MCTBEHHOI YPOXANHOCTN 3epHa Y
M3y4aeMbIX COPTOB 03MMOI TpUTKKaNe N3MEHSNOCH B 3a-
BUCUMOCTU OT YPOBHSI 06ecrneyeHHOCTN a30THbIM NUTaHU-
€M Ha NPOTsXXeHN Bcero nepuoaa seretauum. Bo Bce roapl
0onbITOB 6bINI0 0TMEYEHO, 4YTO NPY APOOHOM BHECEHMM a30T-
HbIX y006peHunii Bo Bpems BBB — ammuadHoli cenntpol 13
pacyeta N24 n cynbdara ammoHus B gose N10 (BapunaHT
2 — N130 P96 K96) — ypoxalHOCTb yBennyMBanacb Ha
8-9 u/ra no cpaBHEHMIO C KOHTPONEM (BapwaHT 1), roe Bec-
HOW a30THYIO NOAKOPMKY He npoBoaunu (Tabn. 2).

Ha ¢oHe BbICOKOro asoTHOro nuTaHus (BapuaHt 3 —
N168 P96 K96), koroa npu BBB BHecnu B nepByto Noakop-
MKY amMMuayHyio cenmtpy B go3e N24 n cynbdaTt aMMOHUSA
13 pacyeta N10, a B ¢asy Hayana Bbixoga B TPyOKy (BO
BTOPYIO MOAKOPMKY) WUCMOSb30BaNN aMMUAYHYI0 CENUTPY
B no3e N24 u cynbdat ammoHuns N10, ypoxxaiHOCTb 3epHa
Mo CpaBHEHMIO C BApPUAHTOM 2 yBenn4MBanach y BCex uay-
YaeMblx copToB Ha 8,7% (copT BaneHTuH) — 13,3% (copT
Jlernox).

B pesynbrate NpoBeAEeHHOro HamMu PaHXMPOBAHUS CO-
PTOB MO ypPOXaliHOCTW 3epHa BbISBIEHO, YTO B BapuaHTe
3Hanbonee ypoxanHeiM1 okasanmck copTa TopHano, PyHo,
HuHa, Umnynbc, TpubyH, KopHeT n JlernoH, kotopsle chop-
MWPOBAJIM NJIAHMPYEMYIO YPOXaMHOCTb 3epHa — OT 85 no
100 u/ra. Bce gpyrue nsyvyaemble copta — AuHamo, Hewm-
ynHosckas 56, MNMpomeT n BaneHTMH — Takxe oka3annuchb
OT3bIBYMBLIMW HA BHOCUMbIE BECHOW a30THbIE MOAKOPMKU
1 obecneynnn B cpeaHeM ypoxanHocTb 3epHa oT 83,3 no

84,4 u/ra.
0OpHo 13 cnabbix MECT B @pPXUTEKTOHMKE MHOIMX COPTOB
03MMOIi TpUTUKane — OTHOCUTeNbHas AJIMHHOCTebeNb-

HOCTb, BriekyLLas 3a coboii HeYCTOMYMBOCTb K MONEeraHuio.
3TOT HEeQOCTATOK CAEPXMBAET NPUMEHEHNE MOBbILLEHHbIX
HOPM BHECEHMS a30THbIX YA00PEHWI 1 NoydeHne 3anpo-
rpaMMMPOBAHHOIO YPOBHSI YPOXaMHOCTU 3epHa C XOPO-
LIMM KQ4eCTBOM. [10 MHEHUIO MHOTMX YYEHbIX U NPaKTUKOB,
C nosieraHMeM CBsi3aHa He TOJIbKO TPYAHOCTb MEXaHN3NPO-
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BaHHOW yO6OpKM, HO 1 6onbLune notepu ypoxas — oo 50%
n 6onee.

Hamn 6bina paccmMoTpeHa KOppensiumoHHas 3aBUCK-
MOCTb YPOXaMHOCTW 3epHa COPTOB O3MMOW TpUTMKa-
Nne OT BbICOTbl PacTEHUI M3y4yaeMblX COPTOB (BapuaHT
3 — N130P96K96) Ha ¢doHe BbICOKOro a3oTHOrO NUTaHUS
(Tabn. 3).

Mcxoas 13 BbINOSIHEHHbIX PacyeToB, CrneayeT OTMETUTD,
4yTO y copTa AMHamo CBsi3b Mexay nccnenyemMbiMun npuaHa-
kamu obpaTtHas, TecHoTa (cuna) cesA3u no wkane Yenno-
Ka — BecbMa BbicOokas. KoapduumeHT aetepmmHaumm r2
paBeH 0,972 (dakToOpHbIN Npu3Hak X onpeaenseTt 97,2%
oucnepcun 3aBUCMMOro npusHaka y). Y copta HuHa cBasb
MEeXOy uccnemyembiMy npu3Hakamu npsimasi, TeCHoTa
(cmna) cBasm no wkane Yepnoka — Bbicokasd. Koadobnum-
eHT JeTepmuHaumm r2 paseH 0,682 (dbakTOpHLIN Npu3Hak
X onpepensieT 68,2% amcnepcun 3aBMCUMONO MNpu3Haka
y). Y copTta UMmnynbC cBA3b npsmasi, TECHOTa (cuna) cBsi-
31 no wkane Yepgooka — BecbMa Bbicokasi. KoadduumeHT
netepmuHaumm r2 paeseH 0,977 (PaKTOPHBIA MPU3HAK X
onpepensaet 97,7% agucnepcun 3aBUCMMOro NpusHaka y).
Y copta HemunHoBcks 56 cBA3b 0OpaTHas, TecHoTa (cuna)
CBSA3K No wkane Yepaoka — Becbma Bbicokas. Koapdunym-
eHT geTepMuHaumm r2 pasex 0,945 (bakTOPHLIV NPU3HAK X
onpegensaeT 94,5% amcnepcun 3aBUCMMOro Npu3Haka y).
Y copta PyHo cBa3b oOpartHas, TecHoTa (cuna) cBasu no
wkane Yepnoka — 3ameTtHas. KoadbpnumeHt getepmmuHa-
umn r2 paseH 0,432 (pakTOPHLI NpU3HaK X onpeaensiet
43,2% pucnepcumn 3aBMCMMOro npuaHaka y). Y copta lNpo-
MET CBfi3b MeXAay uccnenyembiMu npuaHakamy obpart-
Hasi, TeCHOTa (cuna) cBA3mM No wkane Yepnoka — BecbMa
BbicOoKas. KoadpduumeHT aetepMmuHaumm r2 paseH 0,896
(dbakTopHbIi NpudHak x onpepenset 89,6% aucnepcumn
3aBUCUMOro nNpunaHaka y). Y copta BaneHTnH cBs3b mexay
ncecnegyemMmbiMy npuaHakamm obpartHasi, TecHoTa (cuna)
CcBA3KM Mo wkane Yepooka — dpyHKunoHanbHasa. Koadpopu-
LMEHT JeTepMuHaumm r2 paseH 0,987 (PpakTopHbIV NpUsHaKk
x onpeaensiet 98,7% gucnepcun 3aBUCUMOro NpuaHaka y).
Y copTa TpnbyH CBSI3b MeXAy UccnenyembiMy Npu3Hakamm
obpaTHas, TecHoTa (cuna) cBs3u No wkane Yenaoka — Bbl-

ISSN 0869-8155 (print) | ISSN 2686-701X (online)




108

Tabnvua 4. KayectBo 3€epHa copToB 03uMon TpuTUKane B 3aBUCUMMOCTHU OT YPOBHS a30THOIo NUTaHus, B cpeaHeM 3a rogbl onbiTOB

Table 4. Correlation between grain quality of winter triticale varieties and the nitrogen nutrition level, on average over the experiment

years

Copt

AuHamo

Huna

Mmnynbc
HemunHoBckas 56
PyHo

MpomeTt
BaneHtuH
TpnbyH

TopHazo

KapHeT

NervioH

N96 P96 K96
cblpoii CbIpoi
npoTeuH,% Kpaxman,%
13,6 14,0
14,2 14,0
13,8 14,2
13,9 14,5
13,8 14,0
14,2 15,1
14,5 15,0
14,7 15,1
13,8 141
13,9 14,1
13,8 65,3

DoH MUHepasnbHOro NUTaHus

N130 P96 K96
cbipoi Cblpoii
npoTeunH,% Kpaxman,%
14,3 65,9
15,2 64,9
15,4 65,1
15,5 67,5
15,1 67,8
15,5 66,7
15,8 68,7
15,6 67,8
15,4 66,8
15,3 67,7
13,8 65,3

Mpumeyarus: * — A — macca 1000 3epeH; ** — Yl — ynucno nageHus

Tabnmuya 5. YpoxalHOCTb M Ka4eCcTBO 3epHa copTa 03uMoii TpuTukane HuHa B 3aBucumo-

CTW OT YPOBHSl a30THOIO NUTaHWUA U HOPMbI BbIC€Ba CEMSIH

Table 5. Correlation between productivity, grain quality of winter triticale variety Nina and
the nitrogen nutrition level and seeding rate

log,
onbiTa

2019
2020
2021
CpenH.
HCPys

2019
2020
2021

CpegH.

2019
2020
2021

CpenH.

2019
2020
2021

CpegnH.

Mpumeyanune: * — K 4,5; K 5,0; K 5,5— koadpPpuumeHTsl pa3amHOXeHUst (HOpMa BbiCEBA CEMSH

K4,5

67,8
79,9
61,3
69,6
1,35

14,3
14,2
14,5
14,3

28,3
28,2
28,7
28,4

63,9
63,8
64,6
64,1

N96P96K96
K5,0 K5,5*
68,7 66,4
72,6 68,8
64,7 62,7
68,6 65,9
1,33 1,36
14,1 14,0
14,2 14,1
14,1 13,9
14,2 14,0
27,8 27,7
28,1 27,9
27,9 25,9
27,9 27,2
63,8 63,1
63,7 63,2
64,1 64,0
63,9 63,4

B MJIH LUT. BCX. CemsH Ha 1 ra)

®doH MWHEpPaNbHOro NUTaHUs

N130P96K96

Hopma BbiceBa

K4,5 K5,0

YpoxaitHocTb, L/ra

78,3 73,9
85,7 88,6
76,2 73,5
80,1 78,2

1,18 1,15

CbIpoii npoTenH, %

142 14,0
14,4 14,1
14,6 14,1
14,4 14,1

Cobipasi kneiikoBuHa, %

27,9 27,7
28,3 27,9
28,7 27,9
28,3 27,9

Kpaxman, %

64,8 64,0
64,1 63,8
64,6 64,3
64,5 64,1

K5,5

76,1
83,2
71,3
76,8
1,11

13,8
13,9
14,0
13,9

27,3
27,5
27,7
27,5

63,6
63,4
64,1
63,7

88,2
94,3
85,7
89,4
1,30

14,4
14,3
14,4

14,4

28,5
28,3
28,5
28,4

64,6
64,2
64,5
64,4

N168P96K96

86,1
93,0
86,5
88,5
1,28

14,1
14,0
14,2

14,1

28,1
27,9
28,3
28,1

64,3
64,0
64,4
64,1

K5,5

87,6
90,4
82,3
86,8
2,31

14,0
13,8
13,9
13,9

27,7
27,3
27,5
27,5

64,1
63,8
64,2
64,0

N168 P96 K96 N168 P96 K96
npi:?::,% Kp:;x::,% bEyls e

14,3 65,9 39,9 175
15,2 64,9 43,2 180
15,4 65,1 42,9 102
15,5 67,5 43,2 200
15,1 67,8 43,3 210
15,5 66,7 44,5 107
15,8 68,7 43,8 185
15,6 67,8 447 134
15,4 66,8 43,5 100
15,3 67,7 44,3 130
14,3 66,7 44,5 150

cokas. KoaddpuuneHT getepmuHaummn
r2 paBeH 0,775 (bakTOPHbI NPU3HAK X
onpepenset 77,5% oucnepcuu 3aBu-
CMMOro npu3Haka y). Y copta TopHago
CBSI3b MeXay uccnenyemMbiMn mnpu-
3Hakamn obpaTHas, TecHoTa (cuna)
CBSA3M MO wWkane Yepmoka — BbICO-
kas. KoapouumeHT gerepmMmmHaymm r2
paBeH 0,519 (dakToOpHbIA NPU3HaK X
onpenenset 51,9% pucnepcun 3aBu-
cuMoro npusHaka y). Y copta KopHet
cBA3b 0OpaTHas, TeCHoTa (cuna) ces-
31 no wkane Yepaooka — BeCcbMa Bbl-
cokas. KoadpdpuuyeHT getepmuHaumnmn
r2 paBeH 0,816 (bakTOPHbLIN NPU3HAK X
onpepnenset 81,6% aucnepcuun 3aBu-
CMMOro npusHaka y). Y copta Jlermon
CBSI3b MEXAY UccneayemMbiMy Npu3Ha-
KaMu npsmasi, TecHoTa (cuna) cBasun
no wkane Yeppooka — Bbicokas. Ko-
adPUUMEHT aeTepMuHaumn r2 paseH
0,527 (dbakTopHbI NPU3HaK X onpeae-
nset 52,7% pucnepcum 3aBUCUMOIO
npusHakay).

B 3aBMCMMOCTU OT yPOBHS a30THO-
ro NUTaHus y n3y4yaemMblX COPTOB U3-
MEHSINOCh KayecTBO 3epHa (Tabn. 4).
BeceHHne nopgkopmku (BapuaHT 3),
npu KOTOPbIX Oblna AOMNONHUTENLHO
B a3y Hayana Bbixoga B TPYOKy npo-
BeAeHa BTOpas a3oTHas MnoaKopMka
aMMUa4YHON CenUTPON n cynbdatom
aMMOHMS NPUBENN K YBEJIMYEHUIO CO-
[epxaHusa cbiporo npotenHa Ha 0,7%
(copT AnHamo) — 1,3% (copT BaneH-
TWH), 1 paxe Ha 1,6% (copT Hemum-
HoBckas 56).

B 3epHe Tputukane, BbipalLlEHHOM
Ha BapuaHTax C BbICOKMM YPOBHEM
a30THOro NNTaHMs, OTMeYeHa TEHAEH-
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LMS yBEMHYEHUS HAKOMIEHNS CbIPOro Kpaxmasna no cpas-
HEHUIO C KOHTponeMm (BapuaHT 1) — Ha 0,7% (copT AuHa-
Mo) — 1,6% (copT BaneHTuH).

Mpr3aHakamn BBICOKOrO KayecTBa 3epHa CcyuTaeTcs
KpynHo3epHocTb (Macca 1000 3epeH) 1 yCTOMYNMBOCTb €ro K
npenybopo4HOMY nNpopacTaHmio B konoce. Macca 1000 ze-
PEH Y BCEX COPTOB, BbIPALLLEHHbIX HA BLICOKOM (pOHe a30T-
HOro NUTaHus, KpomMe InHamMo, Haxoamnach B UHTepBane oT
429 po44,7r.

M3yyaeMble copTa OTAnYanmMcb Mexay Coboi No BENNYM-
He aKTMBHOCTUN HepMeHTOB anbda-amunasbl, BbIPAXEHHON
TakMm nokasaTeniem, kak 4ncno nagexus (4M). Hanbonee
BblcokuM YN — 210...200...185...180...175...150 ¢ — xa-
pakTepusoBasnocb 3epHoO copToB PyHo, HemunHoBckas 56,
BaneHTtuH, HuHa, nHamo, JIernoH, BbipawleHHbIX B Bapu-
aHTe 3 onbita. U Tonbko copta TpubyH, KopHer, Mpomer,
Mmnynsc v TopHago nmvenn YI Ha yposHe 134, 130, 107 n
100 ¢, COOTBETCTBEHHO.

[nsa cpaBHeHWs, Npu onpeneneHn ka4ecTsa 3epHa no
MeXAyHapoaHOMY CTaHOAPTy 3€pPHO OTHOCWUTCH K BbICO-
KoMy Kknaccy, ecnu Yl coctaenseT 200 ¢ n 6onee; Takoe
3EepPHO MOXET CYXUTb yAaydlimMTenem Ans 3epHa 6onee
HM3Koro kavectBa. Yl Huxe 80 ¢ cBUAETENLCTBYET O MO-
BbILUEHHOW aKTMBHOCTU depmeHToB anbda-amunasbl n
Heyn0BNETBOPUTENIbHOM Ka4yecTBe 3epHa.

B cooteetctBum ¢ NMOCT 16990-88 3epHO no nokasa-
Teno UMM genst Ha 4 knacca: 1-i1 — 6onee 200 ¢, 2-i —
200-141 c, 3-n — 140-80 c, 4-n — meHee 80 c. CnepyeTt
OTMETUTb, YTO BbLICOKAS AKTMBHOCTb MPOTEONUTUYECKUX
1 amunonutuyecknx pepmeHtTos 3epHa (Yl meHee 80 c),
rnaBHbIM U3 KOTOPbIX ABNSEeTCS anbda-amunasa, Bbi3biBaloT
ObICTPbIN MIMAPONN3 Kpaxmana, CrnoCoOCTBYIOT YCKOPEHHO-
MY NPOPACTaHUIO CEMSIH, CHUXEHWNIO UX MOCEBHLIX U XN1e60-
neKkapHbIX KA4eCTB.

Mo Hawwmm paHHbIM, copT PyHO cnenyeT oTHeCTu K 1-my
knaccy, coptaHemunHoBckas 56, BaneHtuH, HuHa, Ou-
Hamo, JlermoH — ko 2-my knaccy, copta TpubyH, KopHer,

Bce aBTOpbl HECYT OTBETCTBEHHOCTb 3a CBOIO PabOTy 1 NPeACTaBeH-
Hble JaHHbIE.

Bce aBTOpbl BHECNN paBHbIV BKNIAA B 3Ty HAY4HYO paboTy.

ABTOpPbI B PaBHOV CTEMEHWN Y4aCTBOBaIM B HANMCaHUW PYKOMUCH 1
HECYT pPaBHYIO OTBETCTBEHHOCTb 3a niarvar.

ABTOpPbI 3a8BNAOT 06 OTCYTCTBUM KOHGDIMKTA MHTEPECOB.
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MpomeT, Umnynbc n TopHago — K 3-My Knaccy, 3epHO 3TUX
KflaccoB oTBeYaeT TpeboBaHNSIM MyKOMOJIbHOM 1 xnebone-
KapHOWM NPOMBILLSIEHHOCTW.

AHannanpysa AaHHble Mo (GOPMUPOBAHUIO YPOXANHO-
CTu 3epHa copTta HruHa B 3aBUCMMOCTU OT HGOHOB a30THOIO
NUTaHUSA 1 HOPM BbICEBA CEMSIH criefyeT OTMETUTb, YTO Ha
BCcex GoHax NMTaHMA ypoXXanHOCTb 3epHa NoBbILanach Npm
HOpMe BbiceBa ceMsiH K ,5 MAIH WT./ra no CpaBHEHMIO C pe-
komeHayemoi K 5,5 mnH (Tabn. 5).

CopepxaHme Cbiporo NpOTEenHA U CbIPOM KNENKOBUHBI B
3epHe ObINo BbiLe Npy HopMax BbiceBa cemsiH K4,5un K 5,0
MJIH WT./ra no cpasHeHunio ¢ K 5,5 mnH. AHanormnyHas TeH-
neHumsa Habnoganach M No HAKOMJIEHMIO CbIPOro Kpaxmana
B 3epHe.

BbiBogbl / Conclusion

Ha BapuvaHTe onbita ¢ BHeceHnem N168P96K96 (npwu
BO30OHOBNIEHNUN BECEHHEN Beretaumm BHOCWAM aMMMad-
Hyto cenuTtpy N24 n cynbdaTt ammonus N10, B dasy Hava-
na Bbixoga B TPYOKYy — ammuadHyio cenutpy N24 u cynb-
dat ammoHna N10) Bbloenmnmcb copTa 03MMON TpUTKKane
TopHapno, PyHo, HuHa, UMmnynbc, TpnbyH, KopHeT n Jlernon,
KOoTOpble CcOopMMpPOBaNN NPOrpPaMMMPOBaHHBLIN YPOBEHb
ypoxarHocTtu 3epHa —oT 85 po 100 u/ra. Copta AuHamo,
HemunHoBckas 56, NMpomeT n BaneHTnH obecneynnm ypo-
Xar B cpegHewm ot 83,3 no 84,4 u/ra. Bce nsyyaemole co-
pTa dopmMmupoBanm BO BCE oAbl HE TOJIbKO CTabWibHYIO
YPOXalHOCTb, HO U 3€PHO C BLICOKMM COAEPXAHUEM Cbl-
poro npoTemHa 1 KNemkoBuHbl. CynTaem, YTO Ha XOpPOLUO
OKYJIbTYPEHHbIX NO4YBax NP NCMOJSIb30BaHMNM BbICOKUX HOPM
MUWHEepasbHbIX yA0bpeHuin n 6akoBbIX CMeceln repbmunaos
NPOTMB COPHON PaCTUTENbHOCTW HOPMbI BbiCEBA CEMSIH
03VMOW TPUTUKAJIE MOXHO CHUXaTtb Ao 4,5 n 5,0 MaH WwT.
BCXOXWUX CEMSIH Ha 1 ra, 4To NO3BONSIET PEKOMEHOO0BATb
[aHHble arpoTexXHUYecKne Npuembl ans BHegpeHus B Npo-
M3BOACTBO B Ka4yeCcTBe BaxHenwero dakropa pocTta ypo-
XaMHOCTK 3epHa BbICOKOr0 Ka4ecTBa.
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