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B cmamee nokasaHel pe3ysemamel uccaedosaHull no paspabomke npuemos rnosviueHua ypoxaliHocmu
Aposoli meépdoli nweHuys! (Triticum Durum) 8 cucmeme nMPUMeHeHUs HUOKUX MUHepPasabHbix yoobpeHul Mezamukc
8 npednocesHoli Nnod2omosKe ceMsaH, 0bpabomKu nocegos Mo ee2emayuu nNPuU 8HECEHUU MUHepasabHbIX yoobpeHul
N, P, K., 6 npednocesHoli nodzomoske no4esbl 8 ycnosusx necocmenu CpedHezo Mogones. UccnedosaHus nposoou-
/AIUCb Ha onbimHOM nose Camapckozo TAY 8 2017-2020 200b1. B xo0e nposedeHus mpexghakmopHO20 Mose8020 onbima
nposedeHa OUyeHKa OCHOBHbIX BuomMempuyecKux nokasamesnel: NOsHOMbI 8CX0008 U COXpPAHHOCMU pacmeHull 8 ro-
cesax, hopmMuposaHUA HAO3eMHOU MacCCbl U HOKOM/AEeHUA Cyx020 seujecmead, homocuHmemuyeckoli desmensHocmu
C GHAAU30M MA0Wa0U UCMbes, hoOPMUPOBAHUA (hOMOCUHMEMUYECKO20 MOMeHyuana u Yyucmol npodyKkmusHocmu
¢homocuHme3sa. YcmaHoesneHo, Ymo sayquwiue nokasamenu opmupyomca Ha eapuaHmax ¢ obpabomkoli nocesHoz20
mamepuana npenapamamu Mezamukc CemeHa unu Meaamukc lpogu ¢ nocaedyroweli 0syxkpamHoli obpabomkoli
no eezemayuu npenapamamu Meaamukc lpogu 0,57/2a (8 ¢pase kyuwjeHus)+ Meaamuc Azom 0,51/2a (8 ¢ase ¢na-
206020 nlucma), Ha oHe sHeceHusa ydobperuli N, P, K, . BoiseneHo, ymo 30ece popmupyemca nonHoma ecxodos Ha
yposHe 78,0...77,7%. MpumeHeHue npenapamos Meaamukc 8 cucmeme obpabomku cemsaH + obpabomka nocesos cmu-
myAaupyrouwumu npenapamamu Mezamukc obecriequsaem MAKCUMAnbHbIU npupocm Had3emHol maccel 8 eapuaHme
obpabomku cemaH Mezamukc CemeHa u obpabomku nocegos npenapamom Mezamukc lNpogu 1582,0 2/m?, a makxice
cmecoro npenapamos Mezamukc lMpogu + Me2amuke Asom — 1614,0 2/m? Ha hoHe 8HeceHus N, P K, Ha amux ea-
pUaHMax popmMupyromMcs MAKCUMAAbHASA MA0UWA0b AUCMbes U pomocuHmemuyeckuli nomeHyuan 0,776...0,981 mMH.
M?/2a OH. U, KaK criedcmeue, MAKCUMAsIbHAA ypoxcaliHocms ¢ nokazamenamu 2,89...3,03 m/2a. YcmaHoeneHo, Ymo

nMpumeHeHue HUOKUX MUHePAsbHbIX yOobpeHUl Ha 8cex 8apuUaHMax onsbima 00CmosepHO nosbiaem ypoxaliHocme

Aposoli meépdoli nweHuybl.

BsegeHue

B coBpemeHHbIX yC/I0BMSX NP BblpalMBaHUM
ApPOBON TBEPAONM MNeHULbl BCce Hosiee NonynsipHbIM
CTAHOBMWTCA MPUMEHEHME CTUMYANPYIOLWMX Npenapa-
TOB. 3TO 00OYC/IOBNEHO TEM, YTO COBPEMEHHbIE CTUMY-
NivpytoLme npenapaTtbl 061a4a0T MHOTOCTOPOHHMM
CNEeKTPOM AeicTBMA 1 Bharogapa cBOemMy HacbILWEH-
HOMY COCTaBY Y4aCTBYIOT BO BCEX }KU3HEHHO BaXKHbIX
npoueccax, NpoxodslWmx B pacTeHusax. bnarogapsn
3TOMY OHW OKa3blBatoT 60/bLIOE BAMAHME HA MOBbI-
LIEeHMEe YPOXKAMHOCTW, YNy4llaeTcs KayecTBO 3epHa
APOBOM MLWEHNLbI, CTUMYIMPYIOT pacTeHus B bopbbe
C HeBNaronpPUATHLIMM YC/IOBUAMM OKPYHKaIOLLEN cpe-
Abl, Bpeantensmmu n bonesHamm [1, 2, 3].

B Poccuitckoir depepalm KOAMYECTBO Mo-
CEeBHbIX MAOLWazen ApoBOW TBEPAOW MLUEHULbI CO-
ctasnaeT amwb 0,6 — 0,7 MAH. ra, YTO HE NMO3BONAET
YAOBNETBOPUTb NOTPEBHOCTL rocyAapcTea B NOHOM
obbeme.

YBennyeHve nnowagen Ans nocesa TBEP-
AbIX COPTOB MLEHWUUbI 334aCTyl0O 3KOHOMMYECKU
He onpaBAaHO B CBA3W C NPUMEHEHMEM BecbMa
3aTpaTHbIX TEXHONOMNIA BO3AeNbIBaHUA U dopmu-
POBaHMEM HU3KMX 3aKYMOYHbIX LieH 6e3 yuéTta Tpy-
[OEMKOCTU €€ BblpalLMBaHMA, B TOM YUC/E B YCIO-
BMAX 3aCyLUIMBOrO KauMmaTa necoctenu CpegHero
MososnbaA [4, 5].

OAHUM U3 nyTel pelweHua 3ToM npobne-
Mbl ABNAETCA NPUMEHeHWEe MeHee 3aTpaTHbIX, 3¢-
(bEKTMBHbBIX TEXHOMOMMI BblpalMBaHUA TBEPLAOM
NWeHMLbl, BKAOYAIOLWMX B cebs NPUMEHEHUE CTU-
MYJIMPYIOLLMX NpenapaTos, B TOM yucie B popme
XUOKNUX MUHEPaAsIbHbIX YA0O6pPEeHMIN C BbICOKUM CO-
OeprKaHMeM MaKpo-, Me30-, U MUKPO3/IEMEHTOB.
MprmeHeHMe TaKMX NPenapaToB OKasblBaeT cylue-
CTBEHHOE BNMAHWE Ha GOPMMUPOBAHME MOHOLEH-
HOro ypoXas BbICOKOro KayecTBa. ITO CBA3aHO, B
nepByto oyepesb, C TEM, YTO MAKpPO- U MUKpPO3e-




MEHTbI, CoAep)KalimMeca B npenapaTax, ABAALOTCA
He3aMeHMMbIM MCTOYHUKOM MUTAHWUA, CNOCOBCTBY-
tOT MOBbLIWEHUIO UMMYHUTETA PACTEHWUI, CHUXKe-
HUIO BAMAHUA CTpecca OT NMPUMEHEHUS MNecTULU-
0B M HebNaronpuATHbIX MOroAHbIX YC0BUIA, B TOM
yncne n ot 3acyxu [6, 7, 8, 9].

Matepuanbl U meToabl UCCIef0BaHMIA

B xope npoBeneHua TPExdaKTOpHOro nose-
BOrO OMbITa ONPeAEeNaNMCb NOKa3aTenun: NoMHOTHI
BCXOAOB M COXPAHHOCTb K yBOpKe; NpUpocTa Hag-
3e@MHOM MacCbl U CyXOro BeL,ecTBa; acCCUMMMUAALM-
OHHOI MOBEPXHOCTU JICTbEB M PACCYMTbIBANCA
bOTOCUHTETMYECKMI MOTEHLMAN U YMUCTAn NPOAYK-
TMBHOCTb hoToCcUHTe3a (YMD). YbopKa npoBoamTca
B ¢pase nonHoi cnenoctu (BBCH 99). Tak e 6bina
npoBedeHa CTaTUCTUYecKas obpaboTka yporkaii-
HbIX OA@HHbIX AUCNEePCUOHHbIM MeTogomM (mo B.A.
Jocnexosy) [10].

Cxemoi TpéxdpaKTopHOro onbiTa 6b110 Npes-
YCMOTPEHO:

1. 1Ba ypOBHA MMUHEPA/IbHOrO NUTAHUA:

1.1 KoHTponb

1.2. BHeceHwue yaobpenuin N

2. O6paboTKa cemsH:

2.1 KoHTponb (6e3 06paboTkn) — (K)

2.2 ObpaboTtka npenapatom Meramukc Ce-
meHa 2 n/T— (MC)

2.3 ObpaboTKa npenapatom Meramukc Mpo-
éu 2 n/t (daktop B); — (MN)

3. O6bpaboTKa NoCceBOB MO BereTauuu:

3.1 KoHTposnb (6e3 06paboTkn)

3.2 ObpaboTka npenapaTtom Meramukc MNpo-
¢u B pase KyuweHuma 0,5 n/ra — (MMN).

3.3 O6paboTKa npenapatom Meramukc Mpo-
¢u B Ppase KyuweHusa 0,5 n/ra + obpaboTka npena-
patom Meramukc Asot 0,5 n/ra B ¢pasy ¢pnarosoro
nucta (dakTtop C) — (MN+MA).

B onbiTax WMCMNo/sb30BaNACA BKAHOYEHHbIA B
peectp no 07 arpoKAMMaTUYECKOMY PETrMOHY COpT
ApOBOM TBEPAOM nuWeHuubl «beseHuyyKcKas 30-
notucraa», opurmHatop: OO0 Bonracemmapker
®reHY Camapckuit HUNCX'.

Macca 1000 3épeH — 45-49 r. CpegHasa ypo-
¥alHoCTb B CpeiHEBO/IKCKOM PErmoHe coCcTaBAs-
et 22,9 u/ra. 310 cpeaHecnenslii COpT, BereTalu-
OHHbIN Nepunoa coctasnseT 77-88 aHel, cospesaeT
Ha 1-2 gHA no3gHee copTa beseHyyKcKana cTenHas.
3TOT COPT YCTOMYMB K MONEraHuIo 1 3acyxe. Yme-
PEHHO YCTOMYMB K Oypoi prkaBuMHE W TBEpPAOMN
ronosHe. B nonesbix ycnosusx cnabo nopakanca
Mbl/IbHOW TONIOBHEN, CUBHO — MYYHUCTOM POCOW
[11,12].

Bce nccnepoBaHMA NpoBOAMAUCE MO obLue-
npuHaTon metoamke [10].

(dbakTop A);

16 P16 K16

B onbITax MCcnonb30BaANCb NpenapaThbl:

Meramumkc CemeHa — 37O *KUAKOE MUHEpPab-
Hoe yaobpeHue ana npeanocesHon ob6paboTku ce-
MAH Ha OCHOBE MMUKPO- M MaKPO3/1EMEHTOB.

[aHHbI npenapaT COAEePXKUT — MUKpPO3Jie-
meHTbl, r/n: B—4,6,Cu—33,Zn-31, Mn-3.0, Co—
2,8, Mo-7,0,Cr-0,5,Se—-0,1, Ni—0,1; makpoane-
meHTbl, r/n—N—58, P—6, K—58,; me3031emeHTbl
Fe—-4,0, Mg—-22,S-50[13].

Meramukc A30T — 3TO KMAKoe a30THOe y40-
bpeHune Oas HEKOPHEBOW MOAKOPMKM C boraTbim
COAEpPKAHMEM MUKPOIIEMEHTOB.

Coaep»uT: MMKpoanemeHTsl, r/n: B-0.8, Cu
-25,72n-2,5, Mn-1,0, Mo - 0,6, Co — 0,12, Se
— 0,06; makpoanemeHThbl, r/n — N — 116; me303ane-
meHTbl Mg —6, Fe —1,0, S — 8 [14].

Meramukc MNMpodu — 370 *Knakoe MMHepaib-
Hoe yaobpeHue c boraTbiM cogepaHnem MaKkpo-,
Me30- U MUKPO3/IEMEHTOB, KOTOPOE NPUMEHAETCA
Ans 06paboTKM CEMAH M HEKOPHEBbIX MOAKOPMOK
B Nepuoa Beretauuu.

CoaepuT: MUKpO3nemeHTbl, r/n: B—1,7, Cu
-12,Zn-11, Mn - 2,5, Mo - 1,7, Co — 0,5, Se —
0,06; makpoanemeHTsl, r/n— N —2,5; me303/1emeH-
Tl Fe —2,0, Mg —17,S - 25.

Lenb nccnenoBaHuii: NOBbIWEHME YPOXKali-
HOCTW APOBOM TBEPAOW MWEHULbI NPU NPUMEHE-
HUM }KUOKUX MUHEPANbHbIX yAobpeHnin Merammkc
B cuCTeMe MnpeanoCceBHOM MOArOTOBKM CEMSH U
06paboTKM No BereTaumm, a Tak e npu BHECEHUMU
yaobpenunn N P, K B ycnosuax necoctenu Cpea-
Hero MNoBonxKbA.

3a4aun uccnefoBaHM: AaTb OLLEHKY OCO-
6eHHOCTAM pPOCTa, Pa3BUTUA U POTOCUHTETUYECKOMN
OEeATeIbHOCTN PacTeEHNM B MOCEBAX, OLLEHUTb BEn-
YMHY YpOrXKasa NpPM pasHbIX NPUEMAX NPUMEHEHUA
KUAKUX MUHEepanbHbIX yaobpeHnin MeramuKc Ha
doHe BHeceHus yaobpeHui NP K, B npeanoces-
HOM NOArOTOBKE MOYBbI.

Pe3ynbratbl UcCnegoBaHui

MeTeoponornyeckme ycioBuUA, KOTOpble
CK/IaZblBAKOTCA B Mepmog pPoCcTa U pPasBUTMA Cefb-
CKOXO3AMCTBEHHbIX Ky/AbTyp, OKa3blBalOT Camoe
HenocpeaCcTBEHHOE BAMAHME HA NPOAYKTUBHOCTb
pacteHui [15].

3a Becb nepuoa nccnenosaHuii (2017 - 2020
rr.) He 6blI0 OAMHAKOBbLIX MOrOAHbLIX YC/NOBWUIA.
Tak, B 2017 r. poCT 1 pa3BuUTUE TBEPAOM MLWEHNLbI
NPOXOAUNN MPU XOPOLUEM YBNAKHEHUWU U Bnaro-
NPUATHbLIX TemnepaTtypax. [lorogHble ycnoBua BO
Bpems Beretauum B 2018 n 8 2019 rr. chounmco
HebnaronpuATHO. ITO CBA3AHO, B MEPBYIO OYEPEeb,
C ManbIM KONMYECTBOM OCAAKOB, BbIMaBLIMX 3a
BEreTalMoOHHbIN Mepuog, KoTopble MOBAMAAN Ha



Tabnuya 1

MonHoTa BCXOA,0B U COXPaHHOCTb PacTeHUit ApoBoOI TBEPAOI NWeHULbl B 3aBUCUMOCTU OT npepgno-
ceBHOI 06paboTKkM cemsaH B cpeaHem, 2017-2020 rr., %

BapuaHT onbiTa
ObpaboTka CoxpaHHOCTb pac-
[o3a NPK Comsn O6paboTKa no Beretaymu MNMonHoTa BCcxono. Termii
(dakTop A) (®akTOpB) (dakTop C)

K 72,9
K Mn 77,1 74,5
MM + MA 75,9
s K 69,9
e MC M 77,9 71,3
2 M + MA 72,5
K 74,4
Mn Mn 77,6 77,2
MM+ MA 76,4
K 74,7
K Mn 76,8 80,5
MM+ MA 78,1
s K 75,3
a” MC MM 78,0 77,3
= MM + MA 76,7
K 70,6
Mn Mn 77,7 73,5
MM + MA 75,2

"K—KoHmpone,; MC — Mezamuxc CemeHa, MIT— Mezamukc lMpogpu; MA — Meaamurc Azom.

YCBOAEMOCTb PACTEHUSAMMN MUHEPaNbHbIX yaobpe-
HWIA, BHECEHHbIX MNPY NOCEBE, @ TAK¥Ke C BbICOKMMMU
Temnepatypamu, AepKalumMmn pacteHua TBepaon
APOBOM MLWEHMULbl MPAaKTUYECKM B CTPECCOBbIX CU-
Tyaumsax.

B 2020 rogy norogHble yCNI0BUA CNOXKUANCD
[OCTaTOYHO 6naronpuATHble AAs BblpalliMBaHWA
APOBOWM MWeHMULbl. TemnepaTypa BO3ayxa AepKa-
Jlacb Ha YpOBHe CpPeAHEMHOroONeTHUX AaHHbIX, a
0CafKM1, BbiNaBLIME B UIOHE, NOMOI/IM PACTEHUAM
CyLLEeCTBEHHO HabpaTb Maccy M yBEAUYUTb NJO-
Waab JINCTbEB, YTO MOJIOKUTENIBHO MOBAMANO Ha
KOHEeYHble pe3ynbTaTbl, Ha YPOXKaMHOCTb.

BennMunMHa nNOMHOTbI BCXOAOB Ha nNoceBax
APOBOW MLEHULbl B 60NbLLIONK CTENEHM 3aBUCUT OT
TOro, Ha CKO/IbKO pacTeHua obecrneyeHbl JOCTYM-
HOW B/IAaroM M OT CTEMNEHW NPOrpPeToCcTN MOoYBbI Ha
ypoBHe noceBHOro cnos. PakTopbl, Ha3BaHHblE
BblLLE, OKa3bIBalOT HEMOCPEACTBEHHOE B/IMAHME Ha
KONIMYEeCTBO AHEel A0 NOABNEHUA BCXOA0B. 3aTANKKA
3TOroO BA)KHOTO AN1A PacTeHMA Nepuoaa OKasbiBaeT
HenonpaBUMbIl Bpes, NPOSBAAIOLNIACA B pOCTE U
Pa3BUTUM PACTEHUI APOBOM MLIEHMULLbI.

OfgHako No/sHOTa BCXOL0B APOBOM TBEPAOMN
NweHWLbl BO BCE roAbl UCCNef0BaHNIN Haxoaunach
Ha BbICOKOM ypoBHe. Hambonblieit oHa 6blna oT-
MEeYeHa Ha BapuaHTe C BHeceHnem yaobpeHui

NP, K, rae npoBoaunacb npeanocesHas obpa-

60TKa CEMSAH XUAKMMU MUHEpasbHbIMK yaobpe-
Huamu «Meramukc CemeHa» 2,0 n/T ,u ee nokasa-
Tenb coctasun 78,0 %.

CTOUT OTMETUTb, YTO MOJIHOTA BCXOA0B APO-
BOM TBEpAOM NieHMUbl bbl1a Ha MHOTO Bblle Ha
BapMaHTax, rae nposogunacb obpaboTka cTUMy-
nmpyrowmmu npenapatamm Merammnke CemeHa 2,0
/T v Meramukc Mpodu n/T No cpaBHEHMIO € Bapu-
aHTamn 6e3 06paboTKM ceMaH. ITOT GaKT MOKHO
06BACHUTL TEM, YTO CTUMYAUPYIOLLME NpenapaTbl
MerammKc cnocobCcTBYHOT BOCMONHEHWUIO HE,0CTAT-
Ka Mosie3HbIX 31EMEHTOB B MoYBe B Mepuos npo-
pacTaHus.

CoxpaHHOCTb pacTeHui K ybopKe B cpeaHeM
33 YyeTbipe roga Hbl1a XOpoLlel U Haxoaunacb B
npegenax 71,3...80,5 %. MpocnexkmBaeTca 3aKOHO-
MEpPHOCTb MOBbIWEHWUA COXPAHHOCTU PaCcTEHUA K
ybopke Ha doHe BHeceHun yaobpeHnin, obpaboTku
CEMSAH WM NO BereTaumm *KUAKMMU MUHEPAbHbIMU
yaobpeHnamu. Tak, Hanmbonbllas COXPAHHOCTb Y
TBEPAOM NIEeHULbI HabloaaeTcsa NPU COBMECTHOM
BHeceHun ynobpenuit N, P, K 1 obpaboTke npe-
napaTamu Meramukc Mpodun B nepmos Beretaumm
M Ha BapumaHTe 6e3 NpUMMeHeHWs NpeanoCceBHOM
06paboTku cemaH — 80,5 % (Tabn.1).

MHTEHCMBHOCTb MPMPOCTA HAZ3EMHOK Mac-
Cbl APOBOW MLUEHWULbI, KAK OKa3a/iocb B pesynbTa-
Te NPOBEeAEHHbIX UCCNeA0BaHUIA, B 3HAYUTEIbHOM




Tabnuya 2

MpupocT Haa3eMHOI Maccbl APOBOI TBEPAON NeHuLbl, cpegHee 3a 2017-2020 rr., r/m?

BapuaHT onbiTa o o
CTa,CI,MH ¢naroaoro CTa,CI,MH KonoweHuna CTa,EIMﬂ PaHHeN BOCKOBOU
Aosa | Obpabotka | o oo o sereraunn | MCTa(39BBCH) (59BBCH) cnenocty(83 BBCH)
NPK cemMAH
K 761,5 1010,8 1474,3
K Mn 802,8 976,0 1435,8
MM+ MA 833,0 997,5 1412,5
g K 795,5 990,3 1639,0
g MC MmN 913,0 1154,8 1643,5
2 MM + MA 865,8 1121,5 1600,0
K 750,3 1052,5 1482,5
M Mmn 829,5 1060,3 1551,3
MM+ MA 868,5 1171,5 1611,0
K 782,3 993,5 1404,5
K MM 781,5 1032,8 1473,0
MM + MA 870,5 1100,0 1533,0
¥£ K 810,8 1015,0 1535,3
0_3 MC Mmn 779,8 1058,8 1582,0
z2 MM+ MA 829,3 1111,3 1614,0
K 738,8 958,5 1459,8
MM MM 850,5 1052,0 1529,0
MM + MA 772,3 1058,8 1579,8
K—KoHmpone,; MC — Mezamukxc CemeHa, MIT— Mezamukc lMpogu; MA — Meaamurc Azom.
Tabnuya 3

[OuHamuKa HaKon/ieHMA CyXoro BelecTBa NoceBamm ApoBOii TBEpAOI NWweHULbl B cpegHem 3a 2017-

2020 rr., r/m?

BapuaHT onbiTa o
Cragua dnarosoro Cragma KonoweHuns Craaua paHHen BOCKO-
Aosa | Obpabotka | o oo o sereraunn | MCTa(39BBCH) (59BBCH) Boit cnenocTn(83 BBCH)
NPK cemsaH
K 171,7 320,3 500,9
K Mmn 183,7 255,8 510,9
MMM + MA 195,1 270,5 466,5
s K 156,2 263,4 514,0
E MC Mn 188,8 298,6 555,3
2 MM + MA 194,4 276,1 511,2
K 140,5 249,2 474,5
Mmn Mmn 170,9 267,7 515,5
MM + MA 184,4 285,3 556,2
K 165,8 288,7 486,2
K Mmn 179,9 302,5 496,2
MM + MA 194,3 321,5 556,0
o K 179,3 278,8 503,5
o MC Mn 167,3 289,9 534,3
z3 M+ MA 175,3 299,8 610,9
K 149,1 265,1 495,8
Mmn Mn 186,0 282,2 516,8
MMM + MA 149,3 271,1 573,8

K—KoHmpons; MC — MezamuKkc CemeHa; M

CTeneHn 3aBUCUT OT MeTEOPONIOTNMYEeCKnX yCI'IOBVI[;I,
a TaKXe OT NPUMEeHEHNA CUCTEMDbI O6pa6OTKVI cTn-

MYIMPYIOLWMMKM Npenapatamm Meramukc.

Hakonnenwne HaA3eMHOl\;1 Maccbl npoucxoaunT
nocTeneHHO B Te4yeHMe BCero nepmnoda seretaynm

I1— Mezaamukc lMpogpu; MA — Meaamukc Azom.

M K KOHLLy Beretauum eé HaKomnaeHme npoucxoamt
00BONbHO bbIcTpO. Ha cTaguu dpnarosoro ancta (39

BBCH) npupocT HagzemHoW maccbl TBEpAOW nule-

HUUbI Haxoauaca Ha ypoBHe 738.8..913.0 r/m? B
3aBMCMMOCTM OT BapuaHTa (Tabn.2).



K ctagum konoweHus (59 BBCH) macca bbina
Ha ypoBHe 958.5...1154.8 r/m2. A K cTaguu paHHel
BOoCKoBol cnenoctu (83 BBCH) npupocT Hagzem-
HOM Maccbl MWeHWUbl NMPOAOAMKANCA U COCTABUA
1404,5...1643,5 r/m?. OTMeYeHOo, YTO KaK BHeceHue
B MoYBY, TaK M BO3AENCTBME MKUAKUX MUKPOYAO-
6puTENBHBIX CMecei cnocobcTBytOT bonee UHTEH-
CMBHOMY HaKOMJ/IEHUIO HAaZA3EMHOM MaccChl.

B cBOMX MccnenoBaHMAX Mbl U3yYyaem BAUA-
HUE XUAKNX MUHEepPanbHbIX ya0bpeHnin: Merammnkc
CemeHa, Meramukc Mpodu n Meramukc A3oT B Ka-
YyecTBe CTUMYIMPYIOWMX MPENnapaTtoB C OLEHKOM
MHTEHCUBHOCTU GOTOCUHTE3A, U KaK ClencTeue
3TOro- HaKoOMJIEHNE CYXOro BELLECTBa B PACTEHMUSAX.
OyeBMAHa TeHAEHUMA 3aBUCMMOCTM MHTEHCUB-
HOCTM HaKOMNEHWA CYXOro BeLLecTBa PacTEHUAMMU
APOBOM MLWEHWLbI OT YPOBHA MUHEPAsIbHOrO NUTa-
HuA (Tabn. 3).

Ha BapuaHTax, rae nposogmance o0bpaboTku
Nno BereTauuu, HauAy4YlWMM CTaN BapUaAHT C ABYX-
KpaTHOM obpaboTkoli nocesoB Meramukc Mpodu
0,5 n/ra + Meramukc Asot 0,5 n1/ra, ¢ HanBbICLLMMM
nokasaTte/iAMu nNpu obpaboTKe cemaH npenapaTtom
Meramukc CemeHa — 610,9 r/m% Ha ocTanbHbIX
BAapPMaHTax NPMMeEHEHUA NpenapaToB 3TOT NOKa3a-
TeNlb HUXKE, HO B LLeJIOM BbllLE BAaPWMAHTOB, rae 0b-
PaboTKM He NPOBOAMUINC.

POTOCMHTETUYECKUIN MOTEHLMAN - 3TO BaAXK-
HbI/ NMOKasaTeslb, XapaKTepusyoLWwmnii NpoayKTns-
HOCTb pacTeHWit. ITOT MoKasaTeNb XapaKkTepusyeT
CBETOMOINOLLAOLLYH CMOCOHHOCTL MOCEBOB.

doTOCUHTETUYECKAA AeATeNIbHOCTb pacTe-
HUI TEeCHO cBA3aHa ¢ BMoNornMYeckKMMmn ocobeHHo-
CTAMW W NpeTepneBaeT U3IMEHEHUA B 3aBUCMMOCTHU
OT 3TanoB OpraHoreHesa W yCNOBWI npouspacTa-
HUA, CPesn KOTOPbIX BaXKHOE MECTO 3aHMMAET CU-
cTema 06paboTKM CTUMYAMPYIOWMMKW NpenapaTa-
mMmn Meramukc.

B Hayane pasBUTMA PaACTEHUN MPOUCXOAUT
nocTeneHHOe HaKOMAeHWe HaA3eMHOM MacCbl U
yBe/MYeHne naowaam JIMCTOBOM MNOBEPXHOCTH
ApoBOW TBEPAOWM NwWeHUupbl. B 3ToT nepuoa npo-
ncxognT 3GGEKTUBHOE WCMOb30BAHUE 3SHEPTUM
$OTOCUHTETMYECKON aKTMBHOM paguauum (PAP)
— NPOUCXOAMUT HaKOM/eHNEe OPraHUYecKoro Belye-
CTBa M yBeAMYMBAETCA NOKasaTenb PI1.

B BapuaHTax, rae NPUMEHAIOTCA KUAKue
MWHepanbHble yaobpeHna Meramukc, poTocuHTe-
TUYECKUI MNOTEHUMAN Bbille, YeM B KOHTPOJIbHbIX
BapunaHTax (6e3 06paboTkm). OueBUAHO, YTO 06pa-
60TKa cemsH npenapatamn MeramumKc , cogepka-
WMMU MUKPOIEMEHTbI, CNOCOOCTBYET MOBbIWeE-
HUIO 3HaYeHUA GOTOCUMHTETUYECKOTO MOoTeHuMana
NnoceBOB NoOJ, BO3AEUCTBUEM Ha GOTOXMMUYECKYHO

Tabnuuya 4

®dOoTOCMHTETUUYECKUIA MOTEeHUMan U uuctas

NPOAYKTUBHOCTb (OTOCUHTE3a APOBON TBEPAOI
nweHuybl, cpeaHue noKasarenu 3a 2017- 2020 rr.

DOoTOCUH- :p”c:;:_
TETUYECKUNI

BapuaHT onbiTa noTeHuman, TMBHOCTb

MAH. M/Fa d)omcvmz—

aH, Tesa r/m
CyT

[osa | O6paboTka 2511?2::? 5 .
NPK cemsH i

K 0,602 10,02
K M 0,671 9,79
MM + MA 0,849 6,51
§ K 0,594 10,24
3 mcC M 0,653 10,13
2 MM + MA 0,790 7,90
K 0,644 8,80
Mn mn 0,709 8,92
MM + MA 0,851 8,53
K 0,676 8,33
K mn 0,803 7,00
MIT + MA 0,931 7,11
xﬂ K 0,662 9,34
o Mc Mmn 0,776 8,09
= MM + MA 0,981 8,12
K 0,724 8,84
Mn M 0,873 6,95
MI + MA 0,980 7,15

K—KoHmponbs,; MC — MezamuKkc CemeHa, MIT —
Mezamukc lMpogpu; MA — Mezamukc Asom.

aKTMBHOCTb XJ10POMIACTOB.

HauBbICclUME NOKa3aTeNm oTMeYeHbl Ha Bapu-
aHTe COBMECTHOM 06paboTKM ceMaH NpenapaTom
Meramukc CemeHa u ABYKpaTHOM obpaboTkoi no
Beretaummn Meramumkc MNMpodun 1 Merammkc A3oT Ha
¢poHe npumeHsiembix yaobpenuin N, P, K . 3pecb
CYMMAapHbIN NoKasaTenb GOTOCMHTETUYECKOTO MO-
TeHuMana gocturaet sennumubl 0,981 maH. m?/ra
AHen (tabn. 4).

BapuaHTbl, rae nposoauaacb OAHOKpaTHas
obpaboTka nocesos npenapatom Meramuke lMpo-
¢ B pasy KyLLeHUs, TaK e HECKO/IbKO BblLLE, YEM
KOHTPO/IbHbIe BapuaHTbl (6e3 06paboTku). JlncTo-
BOM anmnapaT TBepAoM nweHnLbl akTMBHO paboTa-
eT. 06 3TOM CBMAETE/NIbCTBYET NOKA3aTeNb YUCTOM
NPOAYKTUBHOCTM $OTOCUHTE3a. OH HaxoAuTcA Ha
ypoBHe — 6,95...10,24 r/m? cyT. OgHaKo, 3aBMCUMO-
CTW BE/IMYMHbBI 3TOTO NOKasaTens OT NPUMEHEHUsA
npenapaToB He YyCTaHOB/EHO.

BennumHa ypoxasa ABnsaeTcA OgHMM M3 OC-
HOBHbIX MOKa3aTenen LeHHOCTU NOCEBOB CE/bCKO-
XO3RIACTBEHHbIX KyNbTYp. B 6onbluel cTeneHun npo-




Tabnuuya 5

Ypo3KalHOCTb APOBOI TBEPAOM NweHuubl, 2017-2020 rr.

BapuaHT onbiTa
_ CpepgHee no obpaboTke CpegHee no gosam
Lll'\lc:? 2:3:: O6p-Ka no BereTauum Monyuewo, 7/ra. PeA cemsH, T/fa. 5p,<')a'6peHm7l,AT/ra.
(A) (8) @
K 2,06
K MM 2,25 2,28
MM + MA 2,40
g K 2,41
E MC MM 2,58 2,53 2,48
2 MM + MA 2,63
K 2,44
Mn MM 2,66 2,63
MM + MA 2,76
K 2,41
K MM 2,75 2,66
© MM + MA 2,83
) K 2,67
= MC Mn 2,89 2,83 2,77
Q MM + MA 3,03
= K 2,68
Mn M 2,83 2,83
MM + MA 2,94
"K—KoHmpone,; MC — Mezamuxc CemeHa, MIT— Mezamukc lMpogpu; MA — Meaamurc Azom.

2017 HCPO5 0Ob.=0.146;, HCPO5A=0.115; HCPO5B=0.117; HCP05C=0.119; HCPO5AB=0.127; HCPO5AC=0.128;

HCPO5 BC=0.120.

2018 HCPO5 0b.=0.129; HCPO5A=0.130; HCP05B=0.136; HCP05C=0.134; HCPO5 AB=0.220; HCPO5AC=0.201;

HCPO5BC=0.112.

2019 HCPO5 0b.=0.186; HCPO5A=0.129; HCPO5B=0.120;, HCPO5C=0.126; HCPO5 AB=0.150;, HCPO5AC=0. 146

HCPO5BC=0. 150.

2020 HCPO5 0b.=0,149; HCPO5 A=0,116; HCPO5 B=0,112; HCP05C=0,114; HCPO5AB=0,128; HCPO5AC=0,120;

HCPO5 BC=0,128.

[AYKTMBHOCTb MOCEBOB 3aBUCUT OT BO34e/1bIBaEMOA
KY/IbTYPbl, MPUMEHEHUS CUCTEMbI CTUMYANPYIOLLUX
npenapatos MerammKc 1 NOroAHbIX YCAOBUNA.

B cpefHem 3a yeTbipe roga MccaefoBaHWUM
YCTaHOBNEHO, YTO MpearnoceBHOe BHECEHME yAo-
6peHnii B gose N P, K  nosbiwaeT ypoxaitHOCTb
¢ 2,48 t/ra po 2,77 1/ra, uyto obecneymsaer 4OCTO-
BepHyto npubasky 0,29 1/r. O6paboTka nocesos
AKUAKUMU MUHEPaNbHbIMU YyA0BPEHUAMM TaK XKe
obecneuymBaeT AOCTOBEpHYO npubasKy. bes npu-
MeHeHus yaobpeHuii 0bpaboTka cemsaH npenapa-
Tom Meramukc CemeHa obecneumBaeT yporkaii-
HocTb 2,53 T/ra, npenapatom Meramukc Mpodu
— 2,63 1/ra, uto Ha 0,25T1/ra u 0,35 T/ra 6onbLue
BapMaHTa, rae obpaboTka cemMaH He NPOBOAMAACS.

Mpu BHeceHuMW yaobpeHui, npu oblem
6o/iee BbICOKOM YPOBHE YPOXKAWHOCTWU, WUCMONb-
30BaHWe npu obpaboTke cemsH npenapaToB Me-
rammkc CemeHa n Meramukc MNpodu coBMeCTHO ¢
obpaboTKoi noceBoB obecneymBaeT yporKalHOCTb
B cpeAHem no BapuaHTam 06paboTku nocesos —

2,83 1/ra (tabn. 5). NMpumeHeHne npenapartos Mo
BereTaLmm CyLLLeCTBEHHO NOBbILLIAIOT YPOXKANHOCTb
TBEPAOW NieHuUbl. Jlyylien ypoKaMHOCTM Ha BCeX
BapMaHTax 0b6paboTKM ceMAH AOCTUIIN NOCEBbI
npu ABYXKpPaTHON 0b6paboTKe npenapatamu Mera-
Mukc Mpodu( B dpase KyweHus)+ Meramumkc AsoT
(8 dpase dnarosoro nmcra). MakcumanbHOM npo-
OYKTMBHOCTU AOCTUTAtOT MNOCEBbI, CEMEHa KOTOPbIX
obpaboTtaHbl npenapatom Meramukce Mpodu, nnbo
Meramunkc CemeHa. B atom cnydae obecneymBaet-
€A ypoxanHocTtb 2,76 T/ra u 3,03 7/ra, npu npeano-
CEBHOM BHECEHMW B NMOYBY MUHEpPaANbHbIX ya0bpe-
HUA N, P K .

O6cyxpeHune

B pesynbrate 4eTbIPEX/NIETHUX MUCCNeLO0Ba-
HUIM MO M3yYEeHUIO NPOAYKTUBHOCTU APOBOW TBEpP-
OOWN nweHuubl Ha PoHe BHeceHus yaobpeHuin m
npu NPUMEHEHMM CUCTEMbI MpenapaToB MerammKke
YCTAaHOB/IEHO, YTO Ha BapMaHTax C NPUMEHEHUEM
nx B NpeanoceBHon o6paboTke cemsaH 1 0bpaboT-
Ke Mo BereTalLMu BO3pacTaeT MokasaTeslb COXPaH-



HOCTW pacTeHMN. TaK e NoBblWAEeTCAs AMHAMMKA
NpPUPOCTa HaA3eMHOM MACCbl M HAKOMIEHUA CYXOro
BELUECTBA, YBE/IMUYMBAETCA NAOWAAb INCTbEB U $O-
TOCUHTETUYECKUIM MOTEeHUMas, YTo obycnasamsaeT
MOBbILEHME YPOXKANHOCTU APOBOMN TBEPAON nLUe-
HUUbI Ao 2,76...3,03 T/ra.

3aknoueHue

UccneposaHnamm 3a 2017-2020 rr. BbIsB-
JIeEHO, YTO ApoBaA TBEpPAAA MWEHMULA B YCAOBUAX
necoctenu CpegHero MNoBonxkba obecrneymBaeT co-
XpaHHoCTb noceBoB 71,3-80,5 %, 4TO OKa3biBaeTcA
[0oCcTaToyHo Anda GOopMUPOBAHUA MOSHOLEHHOTO
ypokas.

WccnepoBaHUA MoOKasanu, 4YTO CUCTEMHOE
NPUMEHEHNE KUAKUX MUHEpPaNbHbIX ya0b6peHui
MeramumKc B KayecTBe CTUMYIMPYIOWMX Npenapa-
TOB [QET BO3MOMKHOCTb MOJly4aTb BbICOKME YpO-
aun B ycnosuax necoctenn CpegHero MoBoOsXKbA
0o 2,76...3,03 T/ra. MaKkcrmanbHas ypoXKaHOCTb
dopmupyeTca Ha noceBax, rae nposoauTca 06-
paboTKa cemMAH CTUMYAMPYIOWMMKW MpenapaTtamm
Meramukc CemeHa nanm Meramuke Mpodu ¢ no-
cneayollen AByxKpaTHon ob6paboTKoi nocesos Nno
Beretauumn npenapatamm Meramukc Mpoowu 0,5 n/
ra (8 ¢ase KyuweHua) + Meramukc Asot 0,5 n/ra (8
¢dase dpnarosoro n1cra) Ha GoHe BHeceHUn yaobpe-
HMVI N16P16K16.
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AGROPHYTOCENOSIS FORMATION AND PRODUCTIVITY OF SPRING DURUM WHEAT IN CASE OF APPLICATION OF
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The article shows the results of the research on the development of methods for increasing spring durum wheat yield (Triticum Durum) in the system
of application of liquid mineral fertilizers: Megamix for pre-sowing seed preparation, treatment of crops during the growing season with mineral fertilizers
NP, for pre-sowing soil preparation in the forest-steppe conditions of the Middle Volga region. The research was carried out on the experimental field of
Samara State Agrarian University in 2017-2020. In the course of a three-factor field experiment, the main biometric parametres were assessed: sprout density
and plant survivability in crops, formation of aboveground mass and accumulation of dry matter, photosynthetic activity with analysis of leaf area, formation
of photosynthetic potential and photosynthesis net productivity. It was found that the best parametres are formed on the variants with seed treatment of
with Megamix Seeds or Megamix Profi, followed by two-fold treatment during the growing season with Megamix Profi 0.5 | / ha (tillering phase) + Megamis
Nitrogen 0.5 1 / ha (flag leaf phase ), with application of N16P16K16 fertilizer. It was revealed that, in this case, the sprout density is formed at the level of 78.0
... 77.7%. The usage of Megamix for seed treatment system + treatment of crops with Megamix stimulants ensures the maximum increase of the aboveground
mass in the variant of seed treatment with Megamix Seeds and treatment of crops with Megamix Profi - 1582.0 g / m?; as well as a mixture of Megamix Profi
+ Megamix Nitrogen - 1614, 0 g / m’ after applying N P, K. In these variants, the maximum leaf area and photosynthetic potential of 0.776 ... 0.981 million
m? / ha days are formed and, as a consequence, the maximum yield with the parametres of 2.89 ... 3.03 t / ha. It was found that application of liquid mineral
fertilizers in all variants of the experiment significantly increases spring durum wheat yield.

Bibliography

1. Podlesnykh, N. V. Influence of seed treatment and foliar feeding of plants on yield of durum winter wheat varieties in the Central Region / N. V.
Podlesnykh, E. A. Kupryazhkin, V. A. Fedotov // Proceedings of the International Scientific and Practical Conference of Young scientists and specialists. - 2015.
-P. 39-45.

2. Formation and filling of spring durum wheat grain in the forest-steppe conditions of western Siberia / M.G. Evdokimov, V.S. Yusov, B.M. Tatina, V.V.
Andreeva // Vestnik of Altai State Agrarian University. - 2015. - No. 11 (133). - P. 5-9.

3. Lepekhov, S. B. Influence of the fetilizer “Eco-stim” on soft wheat yield and quality parametres of spring durum wheat / S. B. Lepekhov, A. I. Ziborov, I. V.
Golovanova // Agrarian science to agriculture: a collection of articles. In 3 books. - Altai State Agrarian University, 2017. - P. 172-174.

4. Production of high-quality grain of spring durum wheat in the Middle Volga region: scientific and practical guidance / S. N. Shevchenko, V. A. Korchagin,
O. I. Goryanin, P. N. Malchikov [and others]. - Samara: SamSC RAS, 2010 .-75 p.

5. Panasin, V. I. Trace elements and harvest / V. I. Panasin. - Kaliningrad, 1995 .-- 282 p.

6. Peive, Ya. V. Agrochemistry and biochemistry of microelements / Ya. V. Peive. - Moscow: Nauka, 1980 .- 430 p.

7. Burunov, A.N. Efficiency of application of “Megamix” microelement fertilizer on spring wheat / A.N. Burunov // Niva of the Volga region. - 2011. - No.
1(18).-P 9-12.

8. Formation of spring wheat and corn yield when using fertilizers and growth stimulants / V. G. Vasin, A. N. Burunov, I. K. Kosheleva, A. A. Adamov //
Vestnik of Samara Scientific Center of the Russian Academy of Sciences. - 2018. - V. 20, No. 2 (2). - P. 320-329.

9. Vlasin, V.G. Influence of pre-sowing seed treatment with Megamix fetilizers on parameters of photosynthetic activity of crops and spring wheat yield
/ V.G. Vasin, A.N. Burunov // Vestnik of Nizhnevolzhsky agro-university complex. Science and higher professional education. - 2015. - No. 1 (37). - P. 21-25.

10. Dospekhov, B.A. Method of field experiment (with the basics of statistical processing of research results) / B.A. Dospekhov. - Moscow: Agropromizdat,
1985 .- 351 p.

11. Lozhkin, A.G. Spring durum wheat in the forest-steppe zone of Chuvash Republic / A.G. Lozhkin, P.N. Malchikov, M.G. Myasnikova // Grain economy of
Russia. - 2018. - No. 4 (58). - P. 59-62.

12. Characteristics of plant varieties first included in 2016 in the State Register of selection Achievements, Approved for Use: official publication. - Moscow:
FSBSI Rosinformagrotech, 2016 .- 432 p.

13. pesticidy.ru - URL: https: // https://www.pesticidy.ru/agrochemical/megamix-universalnoe free (05.01.2021).

14. pesticidy.ru - URL: https.//www.pesticidy.ru/agrochemical/megamix-n10 free - (05.01.2021).

15. Parametres of photosynthetic activity of barley plants when using Megamix in the forest-steppe of the Middle Volga region / A. N. Burunov, A. O.
Strizhakov, V. G. Vasin, R. N. Bagautdinov // Current problems of feed production. Condition, problems, solutions: collection. - 2019 .- P. 157-162.




