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HN3VUEHHE ATPOIIEHO30B KYKYPY3bl B CMEINIAHHBIX IIOCEBAX HA CEPBIX
JIECHBIX IOYBAX ITPEJJKAMDbS PECIIYB/INKH TATAPCTAH
M. 1O. Muxaiinosa, H. 3. Illlapajguresa, P. M. Hazamos, P. B. Mlaaakaes,
P. III. PacxyTAHHOB

Pedepar. VccnenoBaHHA NPOBOAHIH C IETBI0 OLIEHKH MPOJYKTHBHOCTH CMEMIAHHEBIX IIOCEBOB Ky-
KYPY3HI C IPYTHMH KyIbTypaMH B PecnyOmuke Tarapcrad. PaGoty BemomHatH B 2022—2023 romaa Ha
cepoll JecHOH MOuYBe ¢ comep:kaHHeM rymyca 2.1%, mompmkHOTO (ocdhopa — 151 Mr/Kr, Kamua —
121 mr/kr. CxXeMa OmbITa IOpeaycMaTpHBaIA CICOYIOITHE BapHAHTH: (oH mHTaHHA ((akrop A) — Oe3
ynooperni, N3gP3oKso, NysPysKas. NeoPsoKeo: CTPykTypa moceBa (hakrop B) — kykypysa (100%), Kyky-
py3a (50%) + ropox (50%), kykypy3a (50%) + coa (50%). kykypy3a (50%) + Buka (50%), KyKypy3a
(33.3%) + BHKa (33.3%) + oBec (33.3%). kykypy3a (50%) + moHHHK (50%). B KadecTBe ymoOpeHHA
BHOCHIH azodocky (15:15:15) mon mpeamoceBHYH KyIbTHRamHK. CeMeHa mepel IOCEeBOM CMEITHBATH
COITIACHO CXE€ME OIIBITA, HCXOMA H3 PEKOMEHAYEMBIX HOPM JJIA YHCTBIX IIOCEBOB KYIBTYD: KYKYPY3HI —
80 ThIC. mT./Ta, TOpoXa — 1,2 MIH. mT./Ta, COH — 750 ThIC. mT./Ta, BHKH — 800 THIC. mIT./Ta, OBCca —
5 MuH. mT./Ta, JOHHAKA — 6 MIH. MT./ra. ONTHMAaIbHOE COOTHONIEHHE BBICOTHI PACTEHHH H3YyJIaeMbIX
cMeceH OTMeWalH B BapHaHTaX KyKypy3a + ropox, KyKypy3a + BHKa H KyKypy3a + BHKa + oOBec.
HamuGonpmas B ONBITE Haq3eMHaA Macca 3aHKCHpoBaHa Ha doHe NgPsKsp B (ha3ze MomouHOH creno-
CTH 3€pPHa KYKYpPY3hl B CMEIIAHHBIX IMOCEBaX ¢ ropoxoM — 27,80 T/ra. CaMyI0 BEICOKYIO HAI3eMHYIO
MacCy BTOPOH KYIBTYPH B cMecH (opMHpoBana cof Ha ¢oHax NgPsgKepy H NysPysKys (mo 4,60 T/ra).
HamuGomee BEICOKYIO YPOKafHOCT 3elIeHOH Macchl obecmeurto BHeceHHE NysPysKys, mamsHelmee yBe-
THYeHAE HOPMEI yI00peHHH Henenecoodpa3Ho. Camas BEICOKAaA YPOKAHHOCTH 3eJI€HOH Macchl OTMeYe-
Ha B IIOCeBax KyKypy3a + BHKa + oBec (25,50 1/Ta) u KyKypy3a + cos (24.80 1/ra).

KiaoueBble cl1oBa: KyKypy3a (Zea mays), cMeIIaHHBIE TOCEBBL, BBICOTA PACTEHHH, IUIOMIAJb
THCTHEB, Ha[3eMHAA Macca, ypoKaHHOCTD 3€IeHOH MacCHL.

Brenenne. [ToBhImMEeHHE NPOAYKTHBHOCTH Xopomo ymaeTca KyKypy3a B CMECH C TOpo-
KODMOBBIX YTOJHH — BaKHeHmHH acmekt an1  xXoM. CojepikaHHE NepeBapHMOIO NPOTEHHAa B
oOecrieueHHA JKHBOTHOBOJICTBA BBICOKOKAade-  KOPME  H3  3THX  KYIBTYP  COCTABIAET

CTBEHHBIMH KopMaMH [1]. Beneacteue cHEbkeHHA 221 1/kopMm. en. COBMeCTHOE BBIPaITHBaHHE
JOTH 3epHOGYPAKHBIX KyIbTyp, TPOHCXOMHT  o0ecHeddBaeT CTaOHIBHBIE €KETOHbIE YPOKAH
Tepepacxo/l KOHIIEHTPHPOBAaHHBIX KopMmoB [2].  Ha ypoBHe 40 T/ra 3eleHOH Macchl, Omarojaps

Jlomna ecTeCTBEHHBIX KOPMOBBIX YTOJHH B CTPYK-  pa3HOH PeaKIHH KyKypy3bl H TOpOXa Ha Helmnaro-
Type MOCEBHBIX IuTomazed PO exerogao yMeHb- MpPHATHBIE yeaoBHA [12, 13].
maerca H cocTaBmaeT 15,6%. OHH CHIBHO HCTO- JlA cTabHIH3aHe ypoKaHHOCTH KyKYpY3bl B

IMEHH H HYKJAIOTCA B KOPEHHOM YIYJIIEHHH.  COBMECTHOM IIOCEBE C JIPYTHMH KYJIbTypaMH
BrIcoKHE 3aTpaThl Ha IPOH3BOACTBO KOPMOB,  HeOOXOJHMO OOECIIEYHTh HX 3IeMEHTaMH ITHTa-

HH3Kasg ypO:KaHHOCTh KODMOBBIX KyIBTYp, HEBE- HHA Ha  NPOTMKEHHH  BCEro  IepHOJA
COKOE€ Ka4decTBO IPOH3BOJHMBIX KOPMOB, HecOa- Bereranud [14, 15, 16].

TAHCHPOBAHHOCTh HX IO IHTATETBHBIM KOMIIO- [Tens HecTeIOBaHHA — H3YYHTh 0COOEHHOCTH
HeHTaM TpeOyIoT pa3pabOTKH HOBBIX TEXHONOTH-  Pa3BHTHA arporeH030B KYKYPY3bl B YHCTBIX H
YecKHX NPHEMOB B PEINEHHH BO3HHKIMHX TPO-  CMEMIAHHBIX IIOCEBaX, BEIBHTH HAHOOJee IMPHEM-
OI1eM B OTpaciiH KOPMOIPOH3BOACTRA [3, 4]. JIeMBIe BAPHAHTHI HX cMecel B ycloBHAX Pecmy0-

Kyxypy3a BeicTyllaeT ogHOH H3 npeobnaaaro- nukd Taraperas.

IMHX KyJIbTYP B CTPYKTYPE IOCEBHBIX IUIOMAIeH YciaoBas, MaTepHaabl H MeToAabl. Pabotry
KOpPMOBOTO KiIHHA. KopMa, H3roTaBIHBaeMbIE H3 BeIMOTHATH B 20222023 roga B ApcKOM MyHH-
KYKYpy3bl, BKIIOYAIOT B PAIlHOHBI KPYIHOTO po-  MHNanbHOM paiioHe PecrmyOmuku TatapctaH Ha
TaToro CKOTa. 3T0 H COYHBIH CHIOC, H ITHTATENb- 6aze OO0 «Arpoxommiekc «Ak bapcy. IlouBa
Haf 3eleHad Macca, H KOHIIEHTPHPOBAHHOE 3€pPHO  OIBITHOTO y4YacTKa — cepad JecHad, coflep:KaHHe
B CBEKEM H IUMOImMEeHOM BHAE [5]. OmHako 4H-  rymyca 2,1%. nogBmiHBIX (opM docdopa H Ka-
CThIE KYKypy3Hble KOpMa HE HacBIMEHBI Oenko- masa (mo KupcaHOBY) — COOTBETCTBeHHO 151 H
BBIMH KOMIIOHEHTaMH. [Io3ToMy ocoOeHHO aKTy- 121 mr/kr, pH comneBoii BHITAAKH 5,1. T'ogsl mpo-
aTbHO H3YIHTh H MojnoOpaTh HanOoJee ONTH-  BeJeHHA HCCIEIOBAaHHH IO METEOPOIOTHUECKHM
ManbHOE cOYeTaHHe KYKYpY3bl ¢ APDYTHMH Kyldb-  YCIOBHAM XapaKTepH30BATHCh KaKk YMEPEHHO

Typami [6, 7, 8]. ArpomeH03 KYKYpPy3Hl ¢ coell  3acymummBele. B 2022 romy B Mae BRIIAT078.4 MM
obecrneunBaeT ()OPMHPOBAHHE BBICOKHX YPOKach ocagkoB, B HIOHE — 19,3 MM. B Hrone Hx Kommde-
3elIeHOH Macchl oT 63,25 T/ra mo 92.23 T/ra B ¢TBO OBUIO OMH3KHM K HOpMe — 61,61 MM. B aBry-
3aBHCHMOCTH OT cpokoB yOopkr [9]. CoeBele  cTe 0caJlkoB He BBIIajano. Jlepikamach xapkas,
KOMIIOHEHTHI B pa3bl MOBBIMAIOT OelNKOBOCTE  cyXad morofa. TemmepaTypa ObLIa BBINIE HOPMBL
PaCTHTEIBHBIX KOPMOB. Ilpu  xopomeidi  Ha 4,2°C. IIpH mpopacTaHHH CEMAH H B Hadallb-
OCBEIMICHHOCTH IIOCEBOB BBIX0H 0000OBOr0  HEIE IEPHOIEI POCTA H PAa3BHTHA KyIbTyp B 2023
KOMIIOHEHTAa B CMEMIAHHBIX IIOCEBAX KYKYpYy3bl ¢  rofAy Bbmamo 47.9 MM ocakoB. DTOTO XBaTHIIO
coeif moBemmaetca [10, 11]. A HOpMalbHOTO (POPMHpPOBAaHHA pacTCHHI.
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B mroHe HX cymMma Oblta paBHa 18,8 MM, B HIONE —
341 mm, B aBrycTe — 7,3 MM, B ceHTAOpe —
2.1 mM. KonHdgecTBO 0CaJKOB 3a BCHO BETETAITHIO
coctapwino 110,1 MM npH KTHAMAaTHIeCKOH HOPME
255 v

CxemMa ombITa NpemIoarana H3ydeHne clemy-
IOITHX BapHAHTOB:

thor muTranua (daxtop A) — Ge3 ymoOpeHHIH,
N30P30K30. NasPssKas, NeoPeoKeo:

cTpyKTypa moceBa (daktop B) — KyKypy3a
(100%), xyxypy3a (50%) + ropox (50%), Kykypy-
3a (50%) + cox (50%). kykypy3a (50%) + BHKa
(50%), kykypy3a (33.3%) + BuKa (33.3%) + oBec
(33.3%). xykypy3a (50%) + moHHHK (50%).

ATpoTexXHHYeCKHEe MEDONPHATHA B ONBITE
TIpelycMaTpHBAIH OCHOBHYI0 00paboTKy Mmod-
BBl mocle YOOpPKH HpeamecTBEHHHKA O3HMOH
pxH — OezoTBambHaA 00paboTka ¢ yIIyOlIeHH-
eM maxoTHoro cimof (tpaktop Horsch K-735 +
KOMOHHHpOBaHHEBIH arperat Tiger MT ¢ Tdke-
TMOH JHCKOBOH OOpOHOH H TIyOOKOPBIXIHTE-
meM). IlpenmoceBHYyH 00pa0OTKY IIPOBOIHIIH

KOMOHHHPOBaHHEIM  KyJbTHBaTopoM  Salford
699. Asodocky (15:15:15) BHOCHIH TOI KY/Ib-
THBAlHI0 Pa30pOCHBIM  CIOCOGOM  COTJTIACHO
cxeMe ombiTa. I[loceB ocymecTBmamH 2 Mad
arperatom MT3 1221 + Great Plains. B omsI-
T€ BbIpalmHBaIH THOpHA KyKypy3sl POCC-140
CB, copra ropoxa Benec, BakH JIpropckai-22,
coH Mmundyma, oBca Pricak H JOHHHKa AJb-
meeBcKHH. IToTHaA HOpMa BBICEBA KYKYPY3bl —
80 TBIC. mT./Ta, Topoxa — 1,2 MIIH INT./Ta, COH —
750 ThIc. miT./Ta, BHKH — 800 THIC. MT./Ta, OBCa —
5 MIH INT./Ta, JOHHHKA — 6 MIH. mT./Ta. IToceB
OBLT CMENTaHHBIH, TO €CTh CEMEHA Pa3HBIX KyIIh-
TYp TpPeJBapHTEIFHO CMENIHBAIH B He0oOXOIH-
MBIX COOTHONICHHAX. I[IOBTOPHOCTH OMEITA
9eTBIPEXKPATHAA.

PesynbTaTel H o0cy:kaeHHe. DopMHpOBa-
HHE PacTeHHH B cMecAX IMPOHCXOJHAT XY¥Ke, 9eM B
OJTHOBHJIOBBIX ITOCEBAX, H3-3a MOBHIMEHHOH KOH-
KYPEHIIHH 3a CBET, TEIUIO, BIAry, MHTaTelbHbIE
3MeMeHTHL. IIX BBICOTAa CHIBHO 3aBHCENA OT
VCITOBHH MHTaHAA (Tabm. 1).

Tabmuma 1 — BeicoTa pacTeHHi o ¢ha3aM Pa3BHTHA B 3aBHCHMOCTH OT ()OHAa IMHTAHHA H CTPYKTYPBI

mocepa (cpemnee 3a 20222023 roma), cM

DOH MHTaHAL CTpykTypa mocesa Pa3a pasBHTHA
(paxTop A) (paxrop B) 7...8 IHCTBEB IBETEHHE MOIIOYHAA CIIEIOCTh
KyKypy3a 16,7 105,0 107,0
KyKypy3a+Topox 16,3 17,7 102,4 56,0 1044 67,0
KyKypy3a+cos 15,0 16,6 104,2 234 107,2 234
Bes yno6permii KyKypy3a+BHKa 15,0 E: 1053 :32 1093 :32
KYKypy3a+BHKa+oBeC 143 1?: 4 100,7 89: 5 104,7 99:5
KYKypy3a+IOoHHHK 163 5,7 1043 136 1073 13,6
cpenHee 15,6 15,1 103,7 46,5 106,7 50,5
KyKypy3a 17,2 1203 1223
KyKypy3a+Topox 17.4 21,3 121,2 58,1 131,2 68,1
KyKypy3a+cos 17,6 20,6 1237 57,5 1337 589
NagPsoKso KyKypy3a+BHKa 17,0 19.8 1229 48,9 1329 509
KYKypy3a+BHKa+oBeC 16,8 18,7 1215 46,7 1295 31,7
? 19,6 ’ 89,3 ’ 99,8
KYKypy3a+IOoHHHK 17.0 7.4 1205 137 1235 139
cpenHee 17,2 17,9 121,7 52,4 1289 572
KyKypy3a 18,8 121,7 1237
KyKypy3a+Topox 18,0 83 120,7 58,6 130,7 68,6
KyKypy3a+cos 18,2 20,8 120,2 23,1 130,2 26,1
NasPasKas KyKypy3a+BHKa 18.8 20,4 1198 479 1298 579
KYKypy3a+BHKa+oBeC 17,8 189 100,8 46,9 110,9 36,9
? 20,0 ’ 87,8 ’ 97,8
KYKypy3a+IOoHHHK 18.6 97 1154 139 1254 14,2
cpenHee 18,4 16,4 116,4 46,4 125,1 53,6
KyKypy3a 20,3 116,7 126,7
KyKypy3a+Topox 18.8 22,5 1224 58.9 1224 68,9
KyKypy3a+cos 17,8 21,8 121,7 21,2 1317 272
NeoPeoKeo KyKypy3a+BHKa 20,4 21,7 120,5 46,9 130,5 56,9
KYKypy3a+BHKa+oBeC 192 204 1152 46,9 1252 38,5
7 232 ’ 89,0 ’ 96,4
KYKypy3a+IOoHHHK 17.6 10,6 1187 139 1287 14,6
cpenHee 19,0 20,0 119,2 46,1 127.5 53,8
KyKypy3a 18,25 115,93 119,93
KyKypy3a+Topox 17,63 17,45 116,68 57,9 122,18 68,15
KyKypy3a+cos 17,15 19,95 117,45 31,30 125,70 33,90
Cpemmee KyKypy3a+BHKa 17,80 19,83 117,13 48,13 125,63 53,88
18,40 47,00 54,15
KYKypy3a+BHKa+0Bec 17,03 20:05 109,55 88:90 117,58 98:38
KyKypy3a+IoHHHK 17,38 15,7 114,73 10,38 94,40 10,68
HCPys A 0,66 2,03 3,05 8,60 3,51 8,55
B 0,83 2,48 3,74 10,53 4,31 10,48
AB 1,66 4,97 748 21,08 8,63 20,95
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UeM OHH OBLTH IIydmie, TeM OOJBINE BEITH-
YHHA 3TOr0 IIOKa3aTend. B OJHOBHIOBBIX IIO-
ceBax OHa ObUTa OONbINE, YeM B cMecix. BBI-
COKHE pacTeHHA KYyKypy3el B (aze 7...8 mH-
CTbEeB OTMEUEHBI B BapHaHTe NgoPsoKgo B cMe-
cH ee ¢ coedl — 20,4 cm. ITo apyrHM KyIBTypaM
B 3TOT MepHOJ HaHOONIbIIaA BeICOTa OblIa cdop-
MHpPOBaHa y ropoxa Ha doHe NgoPsKgo B cMecH ¢
KyKypy3oil. K ¢ase mBeTeHHA KyKypy3a 3HA9IH-
TenbHO BBIPOCIIA, H B Pa3bl IpeBHINAla JApPyTHE
KyIBTYphl. AHaJOrHYHasg TEHACHIHA COXPaHH-
mach H K (ase MomouHOH cmenoctH. be3 BHece-
HHA YJOOpeHHH BEICOTa KyKYypY3Bl COCTaBHIA
107.0 cM, Ha dore N3oP3K;p OHAa VBEIHUHIHCH
Ha 153 oM, NysPysKys HAa 16,7 cM H
NeoPsoKeo — Ha 19,7 cM. Bricora pacTeHHH
KYKypy3bl Ha HeymoOpeHHOM (oHe oT a3l
7...8 mHCTheB 10 (a3bl MOIOYHOH CHEIOCTH
Bo3pocia B 6,5 pa3a. BHeceHHe MHHepallbHBIX
yHnoOpeHHH MOMOXKHTENBHO CKAa3aloch Ha JH-
HeHHOM pocTe H JAPYIHX KyIbTyp, BEICEBae-
MBIX B CMECH C KyKypy3oil. HanGombImas BeICOTa

pacTeHHH Ha yI0OpeHHBIX (JOHAX MHTAHAA OTMe-
YeHa y KyKypy3bl B BapHaHTe N3oP30K30 B cMecH ¢
coeif — 133,7 cm. [IpubaBka, B cpaBHEHHH ¢ (o-
HOM 0e3 NpHMeHeHHA yHoOpeHHH, cocTaBHIA
26,5 cM, a B 9YHCTOM IOCEBE KyKYypY3bl HAa TOM ke
tore maTaHEA — 11,4 cM. AHAIH3 TIOMYYeHHBIX
pe3yIBTaTOB IIOKa3al CYIIECTBEHHYIO Ppa3HHITY
MeXAy BBICOTOH KYKYpY3hl H JOHHHKA OJHOIET-
Hero. JIOHHHK He BBIEP:KHBAeT KOHKYPEHIIHH C
KYKypy30#i. OT3BIBIHBOCTE JOHHHKA Ha BHECEH-
HBIE yIoOpeHH: Taioke HeOompmad. B ymoOpeH-
HBIX BapHaHTaX BBICOTA JOHHHKA YBEITHIHIACH HA
0.3 cM (N3gP30K3p). Ha 0.6 oM (NysPysKys) H Ha
1.0 cm (NgPsoKsp). OnTHMATEHOE COOTHOINCHHE
BBICOTBI KYKYPY3Bl H IpyTOro KOMIIOHEHTa CMECH
OTMEYEHO B BapHAaHTaX KyKypy3a + ropox, KyKy-
py3a + BHKa H KyKypy3a + BHKa + oBec (BBICOTA
OCHOBHOH KyJBTYPHI B JIBa paza GoIbIme ropoxa,
BHKH H 0BCa).

@DopMHpPOBAHHE HAI3eMHOH Macchl KOppelH-
pyeT ¢ HopMaMH BHEeCEHHBIX MHHEPATBHBIX YI00-
peHHit (Tadm. 2).

Tabmuma 2 — JluHaMHKa (OPMHPOBAHHA HAJ3€MHOH Macchl B 3aBHCHMOCTH OT ()OHa IMHTAaHHA H

CTPYKTYPHI moceBa (cpenaee 3a 2022—2023 roxa). T/ta

DOH MHTAHHA Paza pasBHTHA
(thaxrop A) CrpyxTypa nocesa (¢axtop B) 7...8 macTHEB IBeTeHHEe MOJIOYHAL CIeIOCTE
KYKypys3a 0,90 11,20 16,90
KYKypy3a +Topox 1,00 1,40 9,40 2,10 11,6 3,00
KyKypy3a +cog 0,90 1,34 10,80 2,80 154 3,40
Bes ya06 _ KyKypy3a+BHEA 1,10 :jg 11,00 :gg 15,0 i?g
KYKypy3a+BHKa+oBeC 0,80 1 z 50 11,10 2’3? 16,1 2:90
KYKypy3a+IoHHHK 0,80 0,60 8,80 0,98 12,40 1,00
cpeHee 0,92 1,29 10,38 2,07 14,57 2,43
KYKypys3a 1,20 11,40 17,30
KYKypy3a+Topox 1,30 1,50 10,90 2,50 16,90 3,40
KyKypy3a+cos 1,20 1,35 11,20 2,80 17,20 3,10
NagPscKso KyKypy3a+BHEA 1,10 1,60 11,30 2,10 16,30 2,30
KYKypy3a+BHKa+oBeC 1,00 1,60 11,20 2,10 16,20 3,00
’ 1,50 i 2,73 ’ 3,40
KyKypy3a +I0HHHK 1,10 0,80 930 1,00 17,60 1,10
cpeHee 1,15 1,39 10,88 2,21 16,92 2,72
KYKypys3a 1,40 12,70 2430
KYKypy3a +Topox 1,20 1,40 11,20 2,60 22,10 3,20
KyKypy3a +cog 1,10 1,35 11,60 2,90 23,50 4,10
NisPasKas KyKypys3a +BHKa 1,30 :gi 11,60 i(l)g 22,80 2,30
KYKypy3a+BHKa+oBeC 0,90 1 : 58 11,50 2:? 6 21,30 2,20
KyKypy3a +I0HHHK 1,10 0,84 10,60 1,00 21,70 1,20
cpeHee 1,17 1,41 11,53 2,23 22,62 2,60
KYKypys3a 1,60 11,40 27,90
KYKypy3a +Topox 1,30 1,60 12,40 2,60 27,80 330
KyKypy3a +cog 1,50 1,36 12,10 3,10 27,50 4,60
NeoPeoKaso KyKypys3a +BHKa 1,00 :gg 11,80 ;i g 26,90 ;?g
KYKypy3a+BHKa+oBeC 1,10 1;60 12,10 2;’:"6 27,10 3:?6
KyKypy3a +I0HHHK 1,40 0,86 980 1,20 27,60 1,50
cpeHee 132 1,47 11,60 2,32 27.47 3,09
KYKypys3a 1,28 11,68 21,60
KYKypy3a +Topox 1,20 1,48 10,98 245 19,60 323
KyKypy3a +cog 1,18 1,35 11,43 2,90 20,90 3,80
Cpemmee KyKypys3a +BHKa 1,13 1,60 11,43 2,06 20,25 2,28
1,59 2,03 2,60
KYKypy3a+BHEa+0BeC 0,95 155 11,48 274 20,18 252
KyKypy3a +I0HHHK 1,10 1,55 9.63 1,05 19,83 1,20
HCPys A 0,07 0,12 0,38 0,27 1,94 0,36
B 0,08 0,14 0,46 0,33 237 0,44
AB 0,17 0,29 0,93 0,67 4775 0,88
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B da3ze 7...8 mHCTEEB HaI3eMHAaA Macca KyKy-
py3sl mo ¢doHaM mHTaHHA coctapmna 0,90 T/ra
(6e3 ymoopennit), 1,20 t/ra (N3pP30K30). 1.40 T/ra
(N45P4sKys), 1,60 1/Ta Ns(leKﬁo)- Hpyrae xyns-
TYPBI B CMeCH ¢ KyKypy30H TakKe OI0KHTEIFHO
OT3BIBAIHCh Ha YIydNIeHHE YCIOBHH IHTAHHA.
Hanbonpmas B OIbITE Ha/I3eMHAA Macca KyKypy-
361 B CMECH ¢ JPYTHMH KyIbTypaMH OTMEUcHA B
BapHaHTe NgoPsoKso KyKypy3a + coa — 1,50 1/ra.
Xopomas Hag3eMHAA Macca Ha HA9aTbHOM >Talle
Pa3BHTHA KyIbTYp ObUTa c(hOPMHpPOBaHA IIPH BO3-
IelbIBaHHH BHKH H oBca (1.60 m 1,70 1/ra) Ha
toHe NgyPsoKesp. Ho mpH 3TOM Macca KyKypy3sl B
3TOM BapHaHTe cocTaBmia 1,10 T/ra. HamzeMHan
Macca KyKypy3bl BEIIIE TaM, I7ie MeHbBIIe Haa3eM-
Hajd Macca APYyrod KyIbTYPEL B CMECH.

B ¢daze nBerenns Haa3eMHAA Macca KyKypYy3bl
yBemHaHnack B 9...10 pa3, mo cpaBHEHHIO C Hep-
BoH yueTHOH da3of pa3BuTHA. HamOompmiad B
OIIBITE HAJI3EMHAA Macca ¥ KYKypPY3bl B 3T0i daze
chopmupopamack Ha (GoHe NysPysKys
12,70 T/ra. [lampHeHImee VBeIHICHHE HOPMEI
MHHEpaIBHBIX yaIoOpeHHH HE OKa3alio

MOITOJKHTEMBHOTO 3(dekTa Ha  KOIHIECTBO
Haa3eMHOH Macchl KYKYpPY3bl, BO3/elIbIBacMOH
KakK OTAEIbHO, TAK H B CMEMIAHHBIX IOCEBaX C
JPYTHMH KyITbTypaMH.

HauGonpmaa B ONBITE HaJg3eMHasd Macca
M0 BCEM H3yYaeMBIM KyIbTypaM Obiia cdop-
MHpOBaHa B (pa3ze MOIOYHOH CIIETIOCTH V Ky-
Kypy3bl. IIpu0aBKa OT BHECCHHBIX MHHEpAIb-
HBIX yIO0OpeHHH B UHCTHIX €€ II0OCEBaX COCTa-
BHIIa 0,4 T/Ta (N;oP;ngo)., 7.4 T/Ta (N45P45K45)
H 11.0 1ra (NgPsKes). MakcHManbHatA B
OIBITE HAJ3eMHAfd Macca B CMEIAHHBIX IIOCe-
BaX y KYKypy3bl Obllla BBHIfABICHa B BapHaHTE
NeoPsoKso Kykypyza + ropox — 27,80 T/ra.
Ilpp »>ToM caMad BBICOKad HaJ3eMHaAd Macca
Opyrod KynbTypel ObLIa IIONy9eHA Y COH B
BapHaHTax NGDPGDKGD (4..60 Tfra) H N45P45K45
(4,60 T/ra). Tarke XOpPOIIVI HAI3eMHYI0 Mac-
¢y (opMHpPYET TOPOX H BHKA C OBCOM.

Tlmomaap THCTHEB CYMIECTBEHHO 3aBHCHT OT
YCIIOBHH MHTAaHHA H HaIHYHA KOHKYPEHIHH C
JIpyroH KylIbTypOH 3a CBET, TeINO, BIAary,
nHTagHe (Tadm. 3).

Tabnuma 3 — ILomanp JTHCTOBOH ITOBEPXHOCTH B 3aBHCHMOCTH OT ()OHA IIHTAHHA H CTPYKTYPHI

mocesa (cpemHee 3a 20222023 rona), TeIC. M/Ta

DOH MHTAHHA c mocesa (axrop B) $a3a pasBHTHA
(daxTop A) TpyKTypa TOp 7...8 IHCTEEB IMBETEHHE MOJIOYHAA CIEI0CTE
KyKypysa 4,99 19,58 24,80
KYKypy3a +Topox 5,55 246 19,55 37,30 22,60 26,90
KYKypy3a +cog 5,00 237 19,50 38.40 24.50 31,00
Bes yao6permit KYKypy3a+BHKa 5,51 20,0 18,00 23,40 23,00 25,50
KyKypy3a+BHKa+oBec 5,30 20,0 19,30 23,40 2430 24,90
’ 123 i 15,60 ’ 15,90
KYKypy3a+IoHHHK 4,80 5,60 18,80 10,50 19,80 16,50
cpenHee 5,19 17,70 19,12 2477 2317 23,45
KyKypysa 5,94 24,80 30,68
KYKypy3a+Topox 6,10 2430 24,10 38,50 30,10 31,90
KyKypy3a+cos 6,00 24 80 21,00 37,90 31,00 33,10
NagPscKso KYKypy3a+BHKa 6,51 20,80 23,80 24,60 30,30 25,90
KyKypy3a+BHKa+oBec 6,30 20,80 2450 24,60 29,80 25,90
’ 12,10 i 16,80 ’ 16,80
KYKypy3a +IOHHHK 5,90 4,90 24.90 10,90 30,90 16,40
cpefHee 6,13 17,95 23,85 25,55 30,46 25,00
KyKypysa 7,65 29,40 38,60
KYKypy3a +ropox 7,68 24,20 35,15 37.80 38,20 27,40
KyKypy3a +cof 6,51 23,20 34,71 38,40 38,50 34,40
NusPasKss KYKypy3a +BHKa 741 20,80 32,00 2420 38,37 25,80
KyKypy3a+BHKa+oBec 7,30 20,80 2960 24,20 40,99 25,60
’ 12,10 i 14,70 ’ 14,70
KYKypy3a +IOHHHK 6,80 5,10 29,90 11.30 39.10 16,30
cpefHee 7,23 17,70 31,79 25,10 38,96 24,03
KYKypy3a 8.43 34,14 44,94
KYKypy3a +ropox 8,58 2430 39,30 38,90 42,92 36,30
KyKypy3a +cof 8,51 25,50 36,38 38,70 45,54 32,10
NeoPecKeo KYKypy3a +BHKa 8,51 21,60 35,15 25,60 42,58 26,30
KyKypy3a+BHKa+oBec 8,50 21,60 3471 25,50 48,38 26,40
’ 12,40 > 15,70 ’ 15,70
KYKypy3a +IOHHHK 8,62 530 36,38 11.30 46,61 16,50
cpefHee 8,53 18,45 36,01 25,95 45,16 25,55
KyKypysa 6,75 26,98 34,76
KYKypy3a +Topox 6,98 24 35 29,53 38,13 33,46 30,63
KyKypy3a +cof 6,51 2430 27,90 38,35 3489 32,65
Cpemmee KYKypy3a +BHKa 6,99 20,80 27,24 24 45 33,56 25,88
20,80 2443 25,70
KyKypy3a+BHKa+oBec 6,85 12.23 27,03 15.70 3587 15.78
KyKypy3a +I0HHHK 6,53 5,23 27,50 11,00 3410 16,43
HCPgs A 0,66 2,80 2,86 4,16 342 2,86
B 0,81 344 3,50 5,09 420 352
AB 1,62 6,86 6,99 10,19 8,38 7,04
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HanGonemee 3HaYeHHE ILTOIMATH JTHCTHEB B
HadalbHBIE 3Tallbl Pa3BHTHA OBLIO IMOIYIeHO B
BapHaHTe NgPsoKsy KyKypy3a + IOHHHK
8.62 ThIC. M%/Ta. OmHAKO MaKCHMAJIbHOMY 3Hade-
HHIO TLTOINATH THCThEB ¥ KYKYPY3hl COOTBETCTBY-
eT HeOonbmasA BeTHIHHA ILIOMIATH JTHCTHEB JPY-
roff KymbTyphel. ¥ AOHHHKA IUIOMAJb JTHCTHEB B
TOM BapHaHTe COCTaBHIIA TOJBEKO
5.30 Thic. M’/ra. OTMETEHO MOCTEIICHHOE YBEIH-
YeHHe TUIOIMAIH JTHCThEB ¥ KYKYpPY3bl B THCTOM
TOCeBe C YBEIHIEHHEM HOPMBI BHECEHHBIX MHHE-
panbHBIX yaoOpeHHH. EciH B KOHTPOIBHOM BapH-
aHTE IUIOMANG THCTHER cOocTaBHIa 4,99 Thic. MY/
ra, To Ha oHe N;3yP3;K;y oHa yBelIHIHIACh Ha
0,95 TeIc. M*/ra, Ha (oHe NysPysKys — Ha 2.65
ThIC. M*/Ta H Ha doHe NgoPsoKeo — 3,44 ThIC. MY/
ra. B cMecH ¢ JpYTHMH KyJIbTypaMH ILIOMIAThb
JHCTBEB ¥ KYKypPYy3bl Takke YBeTHIHBalIach. Be-
POATHEE BCETO B CBA3H C MOABICHHEM KOHKYpPEH-
IIHA OT APYTOH KyIbTYpPHI JTHCThA KyKYpPY3bl BBI-
TATHBalOTCA. TeM Oollee Ha paHHHX 3Talax OHTO-
TeHe3a rabHTyC KyKypy3hl MeHbIIIe ra0HTyCa Ipy-
THX KyIbTyp. HanGombmas mwiomanb B 3Toi daze

OblTa copMHpPOBaHA ¥ COH Ha (oHe NgyPsKeo —
25.50 TeIc. M*/ra. IlTOmIANp THCTHEB ¥ KYKYPY3HI
B 3TOM BapHaHTe ObLIa B TPH pa3a MeHBIIE.

K ¢daze nserennsa mromajas THCTbEB KyKYpY-
3Bl YBEIHYHTACH B 3...4 pa3a H ObLTa caMOH BBI-
COKOH B BapHaHTe KyKypy3a + ropox Ha ¢QoHe
NeoPsoKsg — 39,30 THIC. M/ra u y ropoxa —
38,90 TBIC. M/Ta.

K MONmOYHOH CHENOCTH 3€pHa y KYKYpPY3BL
II0Mah THCTBEB OCHOBHOH KYNbTYPHI YBEITHIH-
Ballach, a y APYTHX KyIbTYP B CMeCH C KyKypy30H
II0mangh JIHCTBEB YMEHBINANTACh, BCIEACTBHE
CO3pEBaHHA H MOJCHIXAaHHA HHKHHX ADPYCOB JH-
cTheB. OTMeUeHA TaKKe ION0KHTETbHAA TeH/ICH-
IHA YBeIHIEHHAA IUIOMATH JTHCTBEB KYKypY3Hl H
OPYTHX KyIbTyp Ha yaoOpeHHBIX (hoHaX.
HanGonemeH B OmbITe IO BCEM KyIbTypaM OHa
ObU1a Ha (oHE NP soKso.

TlonokHTeNbHOE BIHAHHE  MHHEpPANTbHBIX
ynoOpeHHI Ha BBICOTY pacTeHHH, opMHpOBaHHE
Haq3eMHOH MacChl H IUIOMMATH JIHCTHEB CKasa-
T0Ch Ha (JOPMHPOBAHHH YPOKAHHOCTH 3elIeHOH
Macchl (Tabm. 4).

Tabmuna 4 — YpokaiHOCTE 3elIeH0H MacCHl B 3aBHCHMOCTH OT (JOHA MMHTAaHHA H CTPYKTYPHI IOCEBa

(cpemuee 3a 20222023 roga). T/Ta

TIpuGaBka yposkalHOCTH. T/Ta
Pox l'l:HTﬂHA}DI CtpykTypa nocepa (paxtop B) | VpoxkaHHOoCTE, T/Ta . oT moxGopa
(daxTop A) 0T ynoOpeHHH KyTBTYPBI
KYKypy3a 15,80 - -
KYKypy3a +TOpoxX 14.81 - -0.99
KyKypy3a +cos 14,93 - -0,87
Be3 ynoGpeHHH KYKypy3a+BHKa 14,89 - -0.91
KyKypy3at+BHKa+oBec 14,78 - -1,02
KYKypy3a+IOHHHK 13.80 - -2,00
cpenHee 14.84 - -0,96
KYKypy3a 20,80 5,00 -
KYKypy3a TTOpoxX 20,50 5,69 -0,30
KyKypy3a +cos 24,50 9,57 3,70
N3¢P30K 30 KYKypy3a+BHKa 23.60 8.71 2.80
KyKypy3at+BHKa+oBec 24,70 9,92 3.90
KYKypy3a+IOHHHK 15,80 2,00 -5,00
cpenHee 21.65 6.81 0.85
KYKypy3a 21,40 5.60 -
KYKypy3a TTopox 24,00 9,19 2.60
KyKypy3a +cos 24,80 9,87 3.40
NysPysKas KYKypy3a+BHKa 23,90 9.01 2.50
KyKypy3at+BHKa+oBec 25,50 10,72 4.10
KYKypy3a+IOHHHK 18,70 4,90 -2,70
cpenHee 23.05 8.21 1.65
KYKypy3a 22,60 6.80 -
KYKypy3a TTopox 24,20 9,39 1,60
KyKypy3a +cos 24,80 9,87 2,20
NeoPsoKso KYKypy3a+BHKa 24.10 9.21 1.50
KyKypy3at+BHKa+oBec 25,00 10,22 2.40
KYKypy3a+IOHHHK 18,70 4,90 -3.90
cpenHee 23.23 8.39 0.63
KYKypy3a 20,15 4.35 -
KYKypy3a TTopox 20,88 6,07 0.73
KyKypy3a +cos 22,26 7,33 2.11
CpenHee KYKypy3a+BHKa 21,62 6,73 1.47
KYKypy3atBHEa+OBeC 22.50 7.72 2.35
KYKypy3a+IOHHHK 16,75 2,95 -3.40
cpenHee 20,69 5.85 0,54
HCPys A 0.87
B 1.15
AB 5,50
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YpoxaHHOCTh KYKypy3bl B YHCTOM IIOCEBE B
BapHaHTe Oe3 ygoGpeHHi cocraBmaaa 15,80 T/ra.
B cMmenraHHBIX MoceBaxX OHa ObLTa HEKE THCTOTO
mocepa Ha 0.99 T/ra B CMeCH KyKypy3a + Topox.
Ha 0.87 T/ra — B CMeCH KyKypy3a + cofd, Ha
091 T/ra — B CcMeCH KyKypy3a + BHKa, Ha
1.02 T/ra — B cMeCH KyKypy3a + BHKa + OBeC H Ha
2.00 T/ra MEHBINE B CMECH KyKypy3a + HOHHHK.
Camad HH3Kad B ONBITE YPOKaHHOCTH 3€IeHOH
accel KyKypy3sl Oblla 3a)HKCHpOBaHa B CMECH C
moHEEKOM (13,80 T/ra), a camad BRICOKai — B
cMmecH ¢ coell (14,93 T/ra). Ha doHe N3pP30Ksg
npHOaBKa YPOXKAHHOCTH KyKypy3hl B THCTOM
moceBe coctaBHIa 5,00 T/Ta. B cMelaHHEBIX IOCe-
BaX YpPOKaHHOCTH 3€leHOH Macchl ObLIa BEIIIE,
YeM B YHCTOM IIOCEBE. B BapHAHTE KyKypysa +
coa mpubaBKa cocTaBmia 3,70 T/ra, B BapHaHTE
KyKypy3a + BHKa — 2,80 T/ra, a B BApHAHTE KyKy-
py3a + BHKa + oBec — 3,90 T/ra. CMemaHHEIE ITO-
CeBBI KyKypy3Bl C TOPOXOM H JOHHHKOB OTIHYA-
JIHCh MEHBINEH YpOKaHHOCTBI) 3€I€HOH MAacchl,
geM B YHCTOM IIOCEBE.

[IpuGaBka ypOKAaHHOCTH OT BHECEHHA
N3oP30K;3p coctaBmana 2,00...9,57 1/ra. Hau6oms-
mas OT3BIBUHBOCTh KYIBTYp HAa MHHEpaIbHBIE
ymoOpeHHA B 3TOH 03¢ OTMe4YeHa B BapHaHTeE
KyKypy3a + BHKa + oBec (IpHOaBKa ypo:KaifHOCTH
3eJICHOH MacCHI cocTaBHIa 9.92 T/Ta).

Ot npumeHeHHA NysPysKys mpabaBka ypoxkas
3elMeHOH Macchl cocTaBmaaa 4,90...10,72 T1/ra.
Cample BBICOKHE B ONBITE YpOKalHHOCTH H IIpPH-
0aBKa ypoikad K HeyJoOpeHHOMY BapHAHTY Ha
ToM (oHe yIoOpeHHH OTMEYEHBI B CMEIIAHHBIX
moceBaX  KyKypy3a +  BHKAa +—  OBeC
(cootBercTBeHHO 25,50 m 10,72 T/ra), a camble
HH3KHE — B CMeCH KyKypy3a + moHHHK (18.70 u
4,90 1/ra). HanGonbmas B ombITe IpHOaBKa ypo-
7KafHOCTH OT BO3/Ie/TBIBAHHA KyKYPY3EI B CMECH C
JPYTHMH KyIbTypaMH OBLTa BBIABIEHA TAKkKe B
BapHaHTe KyKypy3a + BHKa + oBec — 4,10 T/ra.
VpoxaHHOCTh 3€leHOH Macchl KYKypy3bl B UH-
CTBIX MoceBax cocTaBaaima 21.40 T/ra. Tombko

IIPH BBIDATHBAHHH KYKYPY3bl C TOHHHKOM 3a-
(HKCHPOBAaHO CHHXKEHHE YPOKaiHOCTH, 110 CpPaB-
HEHHH ¢ YHCTBIM ITOCeBOM, Ha 2,70 T/ra.

3HAYHTENBHOIO NPHPOCTA YPOKAHHOCTH NIPH
VBEIIHUCHHH HOPMBI BHECEHHBIX YIOOpeHHH 10
NeoPsoKgo HE mpor30mLI0. B cpaBHEHHH ¢ OHOM
NysPysKys yposkaliHOCTP B YHCTOM IIOCEBE BO3-
pactana Ha 1,20 T/ra, a B CMEIDIAaHHBIX HOCEBAaX
YPOXKaHHOCTh YBETHIHBAIACH HA 3TOM (OHE ITH-
TaHAA JHMB B BapHaHTaX KyKypy3a + ropox H
KyKypy3a + BHKa Ha 0,20 T/Ta. B oCTalIbHEIX CMe-
cAX OHA OCTaBalach Ha IIPeXHEM YpOBHe. 3aTpa-
THI Ha IpHEMeHeHHE NgoPsoKgo HE COR3ZMEPHMEI CO
CTOHMOCTBI0 TIPHOABKH YPOJKAHHOCTH, MO OTHO-
meHAR K QoHY NysPysKys.

BeiBoapl. B yCIOBHAX CepPBIX JIECHBIX
mouB PecrmyOmukn TaTapcTaH  COBMECTHBIH
ImoceB KYKYpy3bl ¢ JAPYTHMH KyIbTypaMH Ha
ynoOpeHHBIX (OHAX MHTAHAA O00eCIeTHBAIOT
HEKOTOpPO€ yBEIHUCHHE BBICOTHI pacTeHHH,
ocoGeHHO B cMecH c coell. IIpH sToM GmH3-
KO€ K ONTHMAIbHOMY COOTHOMIEHHE BEICOTEHI
pacTeHHH pa3HBIX BHIOB [IOCTHTAaeTci B BapH-
aHTaX KyKypy3a + ropox, KyKypy3a + BHKAa H
KyKypy3a + BHKa —+ oBec. HambGompmasa B
OmbITe HaJ3eMHAsd Macca OTMedeHa B (daze
MOIIOYHOH CIemocTH 3epHAa Ha (oHe NgPsoKeo
B CMEMMAaHHBIX [OceBaX KyKypy3a + Tropox —
27.80 T1/ra. IIpH 3TOM camas BBICOKAad HaI3eM-
Haji Macca JpPYroro KOMIIOHEHTAa CMECH BBIAB-
JIeHa y cOH B BapHaHTax NgoPsoKeo H NysPysKys
(o 4,60 1/ra). ITo dhopMHPOBAHHIO caMoro GOIIb-
IIOro THCTOBOTO amlliapaTa BBIOENEHAa CMech Ky-
Kypy3Hl ¢ coefl H ropoxoMm Ha doHe NgoPsoKg B
(haze monouHO# cnenoctH 3epHa. [lo cHne BIHA-
HHA Ha YpOXKaHHOCTH 3€I€HOH Macchl OTMedeH
BapHaHT NysPssKys. MakcHMmanpHBI B OIBITE
cOop 3eneHoil Macchl 3a)HKCHPOBAH B CMeEIIaH-
HOM II0CEBE KyKypy3a + BHKa + oBec (25,50 1/Ta)
H KyKypy3a + cos (24.80 1/ra). JlanbHeliee yBe-
THYEHHAE HOPMBI BHECEHHA MHHEPAIbHBIX YI00-
PeHH# Herenecoo0pasHo.
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STUDY OF CORN AGROCENOSES IN MIXED CROPS ON GRAY FOREST SOILS OF KAMA REGION
OF THE REPUBLIC OF TATARSTAN
M. Yu. Mikhaylova, I. Z. Sharafieva, R. M. Nizamov, R. V. Minikaev, F. S. Faskhutdinov

Abstract. The studies were conducted to assess the productivity of mixed crops of corn with other crops in the
Republic of Tatarstan. The experiment was carried out in 2022-2023 on gray forest soil with a humus content of 2.1%,
mobile phosphorus — 151 mg/kg, potassium — 121 mg/kg. The experimental design included the following options: nutri-
tion background (factor A) - no fertilizers, N3pP3;Ksq, NysPysKys, NgogPsoKgp: cropping pattern (factor B) - corn (100%),
corn (50%) + peas (50%), corn (50%) + soybeans (50%), corn (50%) + vetch (50%), com (33.3%) + vetch (33.3%) + oats
(33.3%), corn (50%) + sweet clover (50%). Azofoska (15:15:15) was applied as fertilizer during pre-sowing cultivation.
Before sowing, the seeds were mixed according to the experimental scheme, based on the recommended rates for pure
crop sowings: corn - 80 thousand pes./ha, peas - 1.2 million pes./ha, soybeans - 750 thousand pes./ha, vetch - 800 thousand
pes./ha, oats - 5 million pes./ha, sweet clover - 6 million pes./ha. The optimal ratio of plant heights of the studied mixtures
was noted in the variants corn + pea, comn + vetch and com + vetch + oats. The highest aboveground mass in the experi-
ment was recorded against the background of NgyPs;Kg in the milky ripeness phase of corn grain in mixed crops with peas
- 27.80 t’ha. The highest above-ground mass of the second crop in the mixture was formed by soybeans on the back-
grounds of NgPgKgo and NysPssKys (4.60 t/ha each). The highest yield of green mass was provided by the application of
NisPasKys: further increase in the fertilizer rate is impractical. The highest yield of green mass was noted in the crops of
corn + vetch + oats (25.50 t'ha) and corn + soybeans (24.80 t/ha).

Key words: corn (Zea mays), mixed crops, plant height, leaf area, aboveground mass, yield of green mass.
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