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BIIMAHUE MUKPOYIOEPEHUN HA CTPYKTYPY YPOXAS O3UMOM MLIEHMLbI

N.V. Goman, V.I. Popova, I.A. Bobrenko

THE IMPACT OF THE MICRONUTRIENTS ON THE CROP STRUCTURE OF WINTER WHEAT

OnmumarnbHble 003bl y0obpeHusi npespalya-
lomes 8 UHCmpymeHm  €o30aHusi  Haumnydwel
CMPyKMypbI ypoxasi, npu komopol Habnwdaemcs
camoe 3KOHOMHOe pacxodosaHue 3neMeHmos Nu-
maHusi 0ns co30aHusi e0UHULbI MosapHOU NPOOYK-
yuu. Lenbro uccnedosaHull A6715710Ch 8bIAGIEHUE
8nusHuUsi  Mukpoydobperuti  (Cu, Mn, Zn) Ha
cmpykmypy ypoxasi 03umoli nweHuysl copma Om-
ckaa 4 npu eo30enbigaHUU  Ha  J1y2080-
yepHo3emHol noyse Omckol obracmu. [lonegbie

onbimbl npogodunuck 8 2007-2011 e2. Ha nonsx
CubHMNCXa. ColdepxaHue 8 naxomHoM Crioe
HUMpPamHo20 a3oma U nodsuxHo20 hocghopa —
cpedHee, 0BMEHH020 Kanus — 8bICOKOe, Nod8uX-
HbIX UUHKa, Medu U MapeaHua — Hu3koe. AHanu3
OaHHbIX NO noKazamensM CMPyKMypbl ypoxas
03UMOU NWeEHUUbI NPU U3yYyeHUU pa3fuyHbIX cno-
c0608 NpuMeHeHUs YUHKo8bIX y0obpeHull nokasar,
Yymo YuHKo8ble yO0BPEHUsT NOMOXUMENBLHO 8US-
om: Ha NPOGYKMUBHYK KyCmucmocmb, 03€PHEH-

114



CearvcKoxo3ailcmeennvie HaAYKU

Hocmb Koroca u maccy 1 000 3epeH. Mpodykmus-
Has Kycmucmocms 8 ny4qwux eapuaHmax PeoZng u
PesoZn100 cocmasuna 9 wm. Haubonbwee Konuye-
CMeO 3epeH 8 Konoce ChopMuUpos8anoch Ha fyy-
Wwux eapuaHmax no ypoxalHocmu PeoZng U
PeoZnioo — 40 wm., macca 1 000 3epeH Ha KOH-
mporie cocmasuna 42,3 2, Haubonbwas macca
1 000 3epeH nony4eHa ¢ npumeHeHuem onydpuga-
Hus cemsiH yuHkom e dose 100 2/l no ¢hocghopHo-
My oHy — 49,4 2. lNonoxumernsHoe delicmsue Ha
nokazamenu CcmpyKkmypbl ypoxas ommedyaemcs
npu OCHOBHOM 6HECeHUU 003bl 8 ke 0.8./2a UUHKa
npu nocese u onyOpugaHUU COMbK CEPHOKUCII020
YuHka 8 0o3e 100 e conu Ha 1 y cemsH. Ha konu-
yecmseo npodykmueHbIx cmebnell Haubonbuwee
8/1usHUe OKa3anu MapaaHueeble y0obpeHus e 0o3e
100 e Ha 1 y cemsH — yeenuyeHue do 10 wm. Ha
1 M2, Ha maccy 1 000 3epeH nognusinu nyyuie ece-
20 UUHKOBble U MeOHble y0obpeHus 6 0o3e
100 2, 20e amom nokasamesibs cocmaesun 45,08 e, a
makxe ux codemaHue (ZnsoCusg) — 45,80 2. B no-
Jle8bIX ONbIMax Ha J1y2080-4epPHO3eMHOU noyee yc-
MaHo8/IeHO, YMO pacmeHusi 03UMOU NWeHUUbI No-
JIOKUMENbHO OM3bIBAOMCH Ha NPUMEHEHUE MUK-
PO3MIEMEHMO8. YCMaHOBEHO YyqWeHUe nokasa-
meneli cmpyKmypbI ypoxasi 03UMOU NWEHUUb.

Knroyeeble cnoea: o3umas nweHuya, Xumuye-
CKull cocmae noysbl, ypoxaliHoCmb, Ka4yecmeo,
YUHK, MeOb, MapaaHel, MUKPO3IeMeHMbI.

The optimum dose of fertilizer becomes a tool
for creating a better yield structure, in which there is
the most economical use of the batteries to create
a unit of commercial products. The purpose of this
research was to determine the impact of micronu-
trients (Cu, Mn, Zn) in the crop structure of winter
wheat varieties Omsk 4 when cultivating on mea-
dow-Chernozyom soils of Omsk region. Field expe-
riments were conducted in 2007-2011 in the fields
of Sibnica. In the topsoil the content of nitrate nitro-
gen and mobile phosphorus is average, exchange
potassium is high, movable zinc, copper and man-
ganese is low. Analysis of data on indicators of
yield structure of winter wheat in the study of vari-
ous methods of application of zinc fertilizers
showed that zinc fertilizer had positive affect, i.e.
productive tillering, grain number in ear and 1000
grain weight. Productive tillering in the best options
of PeoZng and PgoZnioo was 9 units, the greatest
number of seeds per head was formed on the best
options for yield PsoZns and PesoZnioo was 40 Pcs,
the weight of 1000 seeds in control was 42.3 g, the

highest weight of 1000 grains was obtained from
the use of dusting seed with zinc at a dose of 100
g/hectare for phosphorus background was 49.4 g.
A positive effect on the structure of harvest is cele-
brated in the main application dose of 8 kg a.
I./hectare of zinc at sowing and dusting the salt zinc
Sulphate in a dose of 100 g of salt per 1 kg of
seeds. The number of productive stems, the great-
est impact of manganese fertilizer in a dose of 100
g per kg of seeds increased up to 10 pieces per 1
m2, The 1000 grain weight was affected by best
zinc and copper fertilizer in a dose of 100 g, where
the figure was 45.08 g, and their combination
(ZnsoCusg) was 45.80 G. In field experiments on
meadow-Chernozyom soil it was established that
plants of winter wheat positively responded to ap-
plication of micronutrients. The structure of winter
wheat crop was improved.

Key words: winter wheat, soil chemistry, yield,
quality, zinc, copper, manganese, micronutrient.

BeepeHue. I3MeHeHWs B COOTHOLLEHWW YcC-
BOSIEMbIX PACTEHMAMU MNUTATENbHbIX 3MEMEHTOB
OKa3blBaKT COOTBETCTBYIOLLEE BIIUSHUE HA UHTEH-
CMBHOCTb BMOXMMUYECKMX MPOLLECCOB M OpraHoob-
pasoBaHue, YTO B pesynbTate NpPUBOAUT K U3MEHE-
HWO CTPYKTYPbI ypoxas. Mo MHeHuto 3.U. Xypbuu-
koro [1, 2], «yBoBpeHMsl, BHECEHHbIE B COOTHOLLIE-
HWW, PacCYMTaHHOM Ha MOMyYeHWe HaunyyLen
CTPYKTYpbI ypoxasi, ByayT HanpaBnsTb COOTBETCT-
BYIOLMM 0Bpa3om pasBuTUe pacTeHWUn U CoaencT-
BOBaTb MOJSTYYEHWNIO COOTBETCTBYIOLLENA CTPYKTYPbI
ypoxas gaxe npu HebnaronpusaTHbIX BHELIHUX YC-
nosusx». Takum 0Opa3oMm, ONTUMasnbHble [O03bl
yaoOpeHns NpeBpaLLalTCcs B UHCTPYMEHT CO3Aa-
HUSE Hanny4yLen CTPYKTYpbl Ypoxasi, npu KOTOPOW
HabnogaeTcs caMoe 3KOHOMHOE pacxofoBaHue
9NEeMEHTOB NUTaHUS ANS CO3AaHUsS €AWHULbI TO-
BapHOM npoaykumm [3, 4].

Llenb uccnepoBaHWK: BbISBUTL  BUSIHUE
npumeHeHns Mukpoygobpennin (Cu, Mn, Zn) Ha
CTPYKTYPY YpOxas O3MMOW MLUEHULbI Ha Nyroso-
yepHo3eMHow no4se Omckomn obnacTu.

O6bekTbl, MeTOAbI U pe3ynbTaTbl UCCneno-
BaHuK. [lonesble onbITbl npoBoaunuce B 2007-
2011 rr. Ha nonsix CubHWMCXa. CopT 03umoil
nwexnysl — Omckas 4. CogepxaHue B NaxoTHOM
Croe HUTPATHOrO asoTa ¥ NoABMXHOrO hoccopa —
cpenHee, 0BMEHHOro Kamusi — BbICOKOE, MOABWX-
HbIX LIMHKA, MEAW 1 MapraHLa — HU3Koe.

PacnonoxeHue JensiHoK Ha OnbITHOM y4yacTke —
cuctematuyeckoe. MNnowaas aensHok — 16 m2. Mo-
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BTOPHOCTb BapMaHTOB B OMbITe — TpexKpaTHas,
pacnonoxeHne MNOBTOPHOCTEN — B OOMH SPYC.
CxeMbl OMbITOB MpedycmaTpuBani usyvyeHue pas-
MIUYHBIX 403 MUKPOYLOOpeHun npu onyapuBaHWmM
CEMSH COMAMM LMHKa, Meau, MapraHua Ha ¢poHe
MakpoyaobpeHuin. PopMbl yaobpeHun — ammmnay-
Has cenutpa, cynepdocdar ABOMHOM, Kanun Xno-
PUCTBIA, CEPHOKUCMbIE LWHK, MapraHel, mefb.
MpeaLecTBEHHUKOM 03UMOI MLUeHMUbl Bbin Ky-
NUCHBIA nap. ArpoTexHuka — obLienpuHaTas ans
30Hbl.

CTpykTypa ypoxas O3MMOM MLIeHUUbl npea-
cTaBneHa B Tabnumuax 1 un 2.

AHanu3 OaHHbIX MO MoKasaTensm CTPYKTYpbl
ypoxast 031MOW MIUEHULbI NPU U3YYeHUU pasnny-
HbIX CNOCOO0B MPUMEHEHNS LIMHKOBLIX YA0DpeHNi
B 2007-2011 rr. nokasan, YTo LWHKOBblE yAobpe-
HWS MOMOXMTENBHO BNWSIOT HA Takie nokasaTten,
KaK MpoJyKTUBHAs KyCTUCTOCTb, 03EPHEHHOCTb KO-
noca v macca 1 000 3epeH (tabn. 1).

B cpeaHeMm 3a rogpl OnbITOB NPOAYKTUBHAS KyC-
TUCTOCTb B Nyylumx BapuaHtax PeoZng 1 PsoZnioo
cocTasuia 9 wr. Konmyecto KOMOCKOB B Koroce
UCCNEeSOBaHUA U3MEHANOCH HE3HAYNTENbHO — OT
15 po 17 B BapuaHTax Zn12; PsoZn12; PsoZn1oo.

BecbMa peanbHbIM  Pe3epBOM  MOBbILLEHUS
YPOXXaNHOCTU SBNSETCS YBEMYEHWe Yucna 3epeH
B Kornoce. Hanbonbluee Konn4ecTBo 3epeH B KOIo-
ce 3a rogbl MccrnefoBaHUn chopMMPOBANoCh Tak-

KE B NyYLLMX BapuaHTax no ypoxamHoctn PeoZng v
PsoZn100 — 40 w.

Macca 3epHa rmaBHOro Koroca u3mMeHsnachb ot
1,51 1 B koHTpone go 1,99 r B BapuaHTe PsoZnioo.

Macca 1 000 3epeH B cpefHem no rogam uc-
CrnefoBaHun B KOHTporne cocTasuna 42,3 r. Haw-
bonblas macca 1 000 3epeH nonyyeHa B camom
NPOAYKTUBHOM BapuaHTe, C NMPUMEHEHWeM onya-
puBaHMa cemsH umHkoM B go3e 100 r/y no doc-
hopHOMY (poHYy — 49,4 T.

Takum o6pa3om, Haubonee ctabunbHoe Mono-
KUTENbHOE [eiCTBMe Ha nokasaTenn CTPYKTYpbl
ypoxasi 0TMeYaeTcst Npu OCHOBHOM BHECEHWW [10-
3bl 8 kr A.B./ra UMHKa Npy NOCEBE W OMyApUBaHWM
COMbto cepHokucnoro uuHka B fose 100 r comm Ha
1 1 cemsH.

Ha ocHOBaHWM pe3ynbTaToB aHammaa CTPYKTY-
Pbl ypoxas Npu WU3y4eHWM MPUMEHEHNS MUKPO-
yaobpeHnin cnocobom onyapuBaHNs CEMSIH MOXHO
chenatb BbiBog (Tabn. 2), yto Haubonee Gnaro-
NpUATHbIE YCNOBWS ANS pocTa WU pasBuTUS pacTe-
HWW cknagblBanuck B BapuaHTe PeoKsoZn1oo: YMcno
NPOAYKTMBHbIX CcTebnen Ha 1 M2 — 9 WT., 03epHEH-
HOCTb rmaBHOro konoca — 38 3epeH, macca 1 000
3epeH — 44,56 r. [MonyyeHHbIN pesynbTaT XOpOLUO
KOPPENUpyeT C BbICOKUM YPOXaeM B AaHHOM Ba-
pnaHTe. B KOHTPONBHOM e BapuaHTe AaHHbIe no-
KasaTenu cocTaBunu cootBeTcTBeHHO 8; 39; 41,78.

Tabnuya 1

BrnusiHme pa3nnyHbIx cnoco00B BHECEHUS LUHKOBbLIX YA0OPEHNI Ha CTPYKTYpY ypoxas
03MMON NnweHuubl (cpegHee 2007-2011 rr.)

Kyctucroctb [NaBHbIN KONOC
. Kon- M
BapuaHT ” oﬁf f:SH a %22?;? 06- | Mpopykme- | Kon-Bo | BO | Mac- | 1000
1ra HUit was Has konoc- | 3e- ca 3e-
(Ox) (Mk) KoB PeH, | 3epHa | peH,T
r
Nao 2,75 98 9 9 16 37 1,61 | 423
N30+ Zn4 3,07 96 8 8 15 32 1,59 | 46,9
N30+ Zng 3,33 102 8 8 16 39 1,78 | 452
N3o+ Zn1z 3,01 95 10 10 17 39 1,73 | 443
N3oPso 3,16 100 9 8 16 38 1,89 | 438
N30Pso + Zn4 3,08 94 9 8 16 39 1,69 | 43,1
N3oPeo + Zng 3,42 98 10 9 17 40 1,711 | 482
N3oPeo + Zn12 3,32 92 7 7 17 39 1,74 | 425
N3oPso + Znso* 3,18 98 8 7 16 37 1,84 | 478
N3oPeo + Zn100* 3,54 95 13 9 17 40 1,99 | 494
N3oPgo + Zn1so* 3,58 102 9 6 15 37 1,68 | 453

* Obpabomka cemsH 12 conu Ha 1 U cemsH.

116




CearvcKoxo3ailcmeennvie HaAYKU

Tabnuya 2

CTpykTypa ypoxas 03MMOM NLIeHMLbI B 3aBUCUMOCTH OT MUKpoyaobpeHun (cpepHee 2007-2011 rr.)

Ypoxan- | Bbico- |  Kyctucrocts [NaBHbI KONOC
xan- Ta Mpo-
Bapuart HOCTb | pac- n?x— Kon-so | Kon-Bo | Macca M 1000
onbITa .| Obwas 3€peH,
3epHa, | TeHun, TUB- | KOMOCKOB | 3€peH | 3epHa, T
T/ra CM Has
N30PsoKeo — dhoH 3,21 85 11 8 16 39 1,50 41,78
®oH + Znsp 3,17 87 9 8 17 37 1,34 42,25
®oH + Zn1oo 3,42 83 9 8 16 39 1,61 45,08
®oH + Zn1s0 3,45 96 7 7 17 36 1,62 44,96
®oH + Cuso 3,41 86 8 8 17 38 1,42 42,86
®oH + Cu1oo 3,21 88 7 7 16 37 1,61 45,08
®oH + Cus1so 3,00 96 7 7 16 35 1,69 41,96
®oH + Mnsp 3,04 86 7 7 16 40 1,39 41,89
®oH + Mn1oo 3,38 93 10 10 18 40 1,75 44,01
®oH + Mn1sp 3,08 96 9 9 15 37 1,60 42,82
®oH + ZnsoCusg 3,27 89 10 8 17 39 1,69 45,80
®oH + ZnsoMnsp 3,29 86 7 7 16 39 1,65 44,41
®oH + Cuso Mnso 3,33 93 9 9 16 39 1,55 40,38
®oH + ZnsoCusoMnso 3,65 84 9 9 16 38 1,61 44,56

MOXHO OTMETUTb, YTO Ha KONMWYECTBO NPOAYK-
TUBHbIX cTebnen Haubonbluee BnUsHWE Okasanu
MapraHuesble yaobpenus B fose 100 r Ha 1 y ce-
MsiH — yBennyenne oo 10 wr. Ha 1 m2. Ha maccy
1 000 3epeH NOBAMANW Ny4lle BCETO LMHKOBbIE U
MeaHble yoobpenus B gose 100 r, rge aTOT noka-
3atenb coctasun 45,08 r, a Takke Ux coveTaHue
(ZnsoCuso) — 45,80 .

BbiBoabl. Takum 06pasoM, aHanms CTPyKTypbl
ypoxast 03UMOM MLUEHULbI CBUAETENBCTBYET O MO-
NOXUTENbHOM BRUSIHUM MUKPOSNEMEHTOB Ha OC-
HOBHble MokasaTenu, OT KOTOPbIX BO MHOrOM 3aBu-
CUT YpOXanHOCTb KynbTypbl. Hanbonee ctabunb-
HOe MOMOXMTENbHOE [EeNCTBUWE Ha mnoKasaTenm
CTPYKTYPbI Ypoxasi OTMeYaeTcs Npu onyapuBaHum
CONAMM B ONTUMArbHbIX 403aX W COYETAHMSIX.

B nonesbix OnbiTax Ha MNyroBO-4ePHO3EMHOM
noyBe YCTAHOBMEHO, YTO pacTEHWUs O3UMON MLe-
HULbI NONOXWUTENbHO OT3bIBAKTCS Ha NPUMEHEHNe
MWUKPO3NEMEHTOB. YCTAHOBNEHO YNyYLleHue noka-
3aTeneil CTPYKTYpbl Ypoxast 03MMO NLUEHNLLbI.
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