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4000 «KagaHb Arpoxvvcepslc

Pecnybrnka TatapcTaH, [ecTpednHexui p-H, ¢. Hosoe LLvraneeso

OnHvM_ 13 BbICOKOSGDGEKTUBHBIX MEPOTPUSTTY 110 0beCrieHeHm o
peHTabesIbHOro  MPOM3BOACTBA  CE/IbCKOXOSSIICTBEHHOIO  CblPbST
SIBMISIETCS OMTUMMSALIST MUHEDASILHOMO MUTEHVSI PACTEHW H& BCEM
MPOTSDKEHWN BereTaLm pacTeHui, VIsyHamm sgeKTMBHOCTL JIMCTO-
BbIX MOAKOPMOK Mmq)oy,qoﬁgeHMﬂMM mapku_ [om-Oug  19-19-
19+1MgO+ME komriaHmn "Xavigpa Kemvkana Jha." Ha passumvie m
YPOXKaVHOCTB 36PHOBBIX KY/IbTYP: MLLIEHWLbI O3MMOV M SPOBOMH, SHMe-
Hs1 51pOBOIo, a Takke parica s;posoro. [] )ICTBEHHbIE VCITbITaHVST
npoBognim Ha 0ase onbitHoro ueHtpa OO0  «KasaHb
ArpoxumcepBuc», PacrioJIoKeHHoro B [leCTpe4YnMHCKOM pavioHe
Pecriybrvikn TatapcraH. YCTaHOBIEHO, HTO B pE3y/IbTare MpyMEHe-
HUS ~ JICTOBBIX  MOAKOPMOK  yaobperuem [Momm-®Pug 19-19-
19+ 1MgO+ME yryHLLaHOTCA MPOAYKTUBHBIE XapaKTepUCTVKN U3yHae-
MbIX KyJIbTYPD, TaKne KaK BbICOTa PaCTeHW, [/INHa KOJIOCa, O36PHEH-
HOCTB Kos10Ca, Macca 1000 cemsiH; MOBbILLIAETCS YPOXKAWAHOCTB: ILLIE-
HULbI 5POBON — Ha 6,8 Ly/ra, MLLeHuLbI o3uMoi —Ha 11,2 w/ra, s4Me-
HS1 SIpOBOIro — Ha 5,2 Ly/ra, parica sjpoBoro — Ha 4,5 wy/ra, 4To 4ocTo-
BEPHO BbiLLIE KOHTPOJTS. ['ov STOM YITyHLLIBIOTCS] KAHECTBEHHBIE XapaK-
TEPUCTUKN 36PHa: Y TLLEHWLbI O3VIMOW U SIPOBOV B OrMbITHOM BapUaH-
T@ OHO COOTBETCTBOBA/IO 3 K/ACCY, @ B KOHTpOJie — 4-5 kiaccy.
TMpymeHeHvie faHHO MVKPOY[0OPEHVISI B COCTaBe 6aKOBOM CMECH C
repbuLmgamu SIBISIeTCS] SKOHOMUHECKU OrMpaBaaHHbLIM MPUeMoM B
TEXHOJIOMY BOSLESbIBEHVSI 38DHOBBIX KYJIbTYP: HArPUMED, Ha ILLIEHN-
Le SpOoBOV MosTyHeHa A[OMONHUTEbHAS MPUbLITs B paamgoe 102
ThIC.pYO./Ia, B TOM Y/CJIe 3a CHET MOBLILLIEHWS KIIACCHOCTY 4,08 ThiC.
pyo./ra; Ha nierHne o3umon — 18,02 Teic.pyb./ra, B TOM Ymcse 3a
CHET IMOBbILLEHVISI KITACCHOCTY 8,72 ThiC. pyb./ra, Moy 9TOM 3aTpars! Ha
Torm-Pug n3 pacyeta 10 Ki/ra (2-x KpatHas obpaboTka; 5+5 Ki/ra)
cocrassoT 1,4 mic. pyd/ra. Vicrions3oBaHne ya00PEHM KOMITaHN
"Xavicha Kemukans Jitg." toprosor mapky [Nom-Oug 19-19-
19+ TMgO+ME MOXHO pexkomeHfoBaTh [JIs [IByKoaTHOM JICTOBOM
OAKOPMKY 3EPHOBBIX KYJITY: TMLLIEHWLISI O3YMOW, SIPOBOU 1 SSHMEHST
SPOBOIo B (hasy KyLLEHMS1 U B (ha3y KOJIOLLIEHUS], SPOBOIo — B

3y BCXOAbl-PO36TKa U riocsie @asbl LBeTeHus. PexkoMeHgyemas
Aosa - 5 ki/ra.

Krro4esbie CrioBa: MiueHVLa SpoBast 1 03uMasi, SHMEHb SPOBOV, paric
SIPOBOM, MUKPOYA06PEHMS, [Tosm-Pua, MCTOBbIE MOAKOPMKM.
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411G "Kazan Agrokhimservis"

Republic of Tatarstan, Pestrechinskiy district, p. New Shigaleevo

One of the highly effective measures to ensure a cost-effec-
tive production of ag_r/cultural raw materials is the optimiza-
tion of mineral nutrition of plants throughout the vegetative
period of plants. The efficiency of foliar fertilization with the
microfertilizers of Poly-Feed 19-19-19 + 1MgO + ME brand
of the company "Haifa Chemicals Ltd." was studied on the
development and productivity of cereals: winter and spring
wheat, spring barley, and spring rapeseed. Production tests
were carried out on the basis of the experimental center of
LLC "Kazan Agrokhimservis", located in Pestrechinsky dis-
trict of Tatarstan. It is established that as a result of foliar
a,é)p//catlon of Poly-Feed fertilizer 19-19-19 + 1MgO + ME,
the productive characteristics of the studied crops are
improved, such as plant height, spike length, grain size,
mass of 1000 seeds; the spring wheat yield is increased by
6.8 centners per_ hectare, winter wheat - by 11.2 centners
per_ hectare, spring barley - by 5.2 centners per hectare,
spring wheat rape - by 4.5 centners per hectare, which is
signiricantly higher that for control plants, At the same time,
the qualitative characteristics of the grain are improved: in
winter and spring wheat in the experimental variant, it cor-
responded to grade 3, and in_control — to grade 4-5.
Utilization of fertilizers by Haifa Chemicals Ltd. of the trade
mark Poly-Feed 19-19-19 + 1MgO + ME can be recom-
mended for two-fold foliar application of cereals: winter
wheat, slfl)r/ng Wheat and spring barley in the tillering phase
and in the spike phase, spring rape - in seedlings-rosette
ar;,d after flowering phase. The recommended dose is 5 kg
a.

Keywords: spring and winter wheat, spring barley, spring
rape, microfertilizers, Poly-Feed, foliar fertilization.
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BeepeHune

ns obecneyeHns peHTabenbHOro NPON3BOACTBA CEelb-

CKOXO3ANCTBEHHOIO ChiPbs Y FOTOBbIX NPOAYKTOB Che-
OYEeT VCKI4YaTb PUCKN, CBS3aHHble C HebnaronpusaTHbIMU
MOrOAHBIMUN YCIOBUSAMU, & TakXKe HeraTMBHbIMY MOCNeACTBNA-
MU NHTEHCUDUKaLUN 3eMNeaenist, Taknx Kak repouumnaHbii
CTPECC U CHWXeHue nnogopoamnsa no4sbl. OOHUM U3 BbICOKO-
9P PEKTUBHbBIX MEPOMNPUATAA MO CrAaXKMBaHUIO U UCKOYe-
HNIO NOOOBHbBIX PUCKOB ABNAETCS ONTUMMU3aUNa MUHepanbHO-
rO MUTaHUS PacTeHUn Ha BCEM MPOTSKEHUW BereTauum Kynb-
Typbl. [1pn 3TOM NpaBuiibHOE BHECEHWE YAOOPEeHUIn JaeT BO3-
MO>XHOCTb MOJlydaTb HE TOJIbKO MakcuMalbHble ypoxKau, HO U
ynyylwaTe Ka4eCTBO MNPOAYKUMM, MEHSTb HampaBfeHHOCTb
npoueccoB obMeHa BelLecTB, 00pa3oBaHVs 1 HaKOMAeHUS B
pacTeHUsX XenaemblX coeguHeHun — 6enKkoB, »XMPOB, Kpax-
Mana, caxapoB, BUTAMUHOB, (bepMeHTOoB 1 T. 4. [lpu obec-
neyeHnn JOCTaTOYHOrO NUTaHKS BbICOKONPOOYKTUBHbIE COpTa
CEeNbCKOXO3ANCTBEHHbIX KYbTyp MOMy4aldT BO3MOXHOCTb
MakcuManbHO peanndoBaTb MNOTEHUMan YypOXKamHOCTU,
ObICTpee MpoxoddT KpuUTUHeckne Gasbl pocTa U pasBuUTUSA,
CTaHOBATCS Oonee ycTomyvBbl K OONE3Hs M, BpeauTensm U
HebnaronpuaTHbIM akTopam cpenpl [1].

[ToTpebHOCTb pacTeHW B NUTaTeNbHbIX BELLECTBax onpe-
nenserca  6UONOrn4eckKMn OCOBEHHOCTSAMU  KyNbTypbl,
copTa, rmbpuaa U Ux NPoAyKTUBHOCTLIO. [Mpyn 39TOM Ha Mpo-
OYKTUBHOCTb W KQ4eCTBO ypOXKas TakKe OKasblBaloT BAUSHNE
OpPMbI, B KOTOPbIX PaCTeHUSA MOMyHatoT NUTaTenbHOe Belle-
CTBO, W BWUAbl MPUMEHSAEMbIX MUHEpPasbHbIX yaoobpeHun [2].
OCHOBHOe BHeceHve ynobpeHun MoxxeT obecnednTb cellb-
XO03KYNbTYPY MUHepalbHbiM nuTaHnemM. OfHako, ecnm pacTe-
HMe MCMbITbIBAET CTPECC, B CUily psda YCNOBUIA 3aTPYOHEHO
KOPHEBOE MuUTaHWe, B 3TOM chnydae adPeKTUBHbI HEKOPHE-
Bble, NNCTOBble MOAKOPMKM B KayeCTBe [OMOSHUTENbHOrO
NCTOYHMKA NMuTaHusa. OHM 0COBEHHO PP EKTUBHbI, ECIN ECTb
HeobxoOQMMOCTb MOBLICUTL COMPOTUBAAEMOCTb KySbTypbl
HebnaronpuaTHbIM hakTopam cpefpl, YAyYlNTb Kad4ecTBEeH-
Hble XapaKTEPUCTUKM CENbXO3MPOAYKLMN, BbICTPO YCTPaHUTb
0ednunT onpefeneHHbIX 3N1eMEHTOB U YCUNUTb UMMYHUTET
pacTeHus K natoreHam [3, 4].

Kaxxgas cenbxo3kynbTypa nocie BbiCadku B MOAe MPOXo-
OVT HECKONBbKO 3TanoB pasBuTus. Cambll BaXKHbIA N3 HUX —
nepvof 3aknagky Oyayllero ypoxkasd — Tak Ha3blBaemble
«KPUTUYECKME Mepuodpl» — CBOW AN KaXKAOW KynbTypbl.
[MprMeHeHe rpamMoTHO MoaobpaHHOro Kommnaekca ypobpe-
HWUIA B 9TOT Nepuo 0COBEHHO BaXKHO, a Mpu Hanu4mMm Hebna-
FONPUATHBIX MPUPOAOHbBIX SABMAEHUA MNPOCTO Heobxoaumo. B
Ka4eCTBE peLleHns OaHHOro Bonpoca kKomnaHus "Xanda
Kemunkana JlTg." npepnaraet ucnonb3oBaTb YyAobpeHus
COBCTBEHHOW paspaboTkM U MPOM3BOACTBA, COAepXKallme
Heob6X0aMMbIN Habop Makpo- 1 MUKPOSNEMEHTOB, MOAOOPAH-
Hble cneunanbHo NSt KakAoW KynbTypbl.

Komnanus "Xanda Kemnkana Jita." 6bina ocHoBaHa B 1966
rogy U3pannbCK1UM NPaBUTENBCTBOM B LeNsax ahdeKTUBHOMO
NCMNONBb30BaHKs PECYpPCOB noTawla B panoHe MepTBoro mops
n dochoputHoM pyabl B nycTbiHe HereB. B HacTosiulee
BpeMs KOMMNaHus BEAET CBOK OeATENbHOCTb Ha 5 KOHTUHEH-
Tax. 3a Jonrve rogbl ycnewlHom paboTel OHa 3aBoeBasa peny-
TauMio Beayllen B MUPE KOMMaHuW, npepnaratllen HoBble
TBOPYECKME PELIEHMST BO BCEX 06NacTAX CBOEN AeATeNlbHO-
cTn. KomnaHng pacnonaraet ABYMS MPOMbILLNEHHbIMU Mpes-
npuaTnamMmn B W3spawmne, 4eTbipbMA — Ha Tepputopumn
Eponenckoro Cotoza (Mcnanug, Mpeuns, benbrus, GpaHumm)
n ogHuMm B CLUA. Vx obuiaa npovsBoAnTENbHOCTL COCTaB-
nset 0,6 MAH T BOOOPACTBOPMMBIX ynobpeHui B rog.
Komnanus BUAWT CBOEN OCHOBHOW Lenbio pas3paboTky
9P PEeKTUBHBIX peLlleHnn Ona pepMepoB M3 pasdHbiX CTpaH
MUpa C y4eToM ux TpeboBaHWUn 1 OCOBEHHOCTEN UX YKUSHEH-
Horo yknaga. [Mogo6HbIM MOOXOA B COYETaHUn C ryboKuMMm
3HaHWEM pblHKa ABNAETCS 3alorom ee ycnexa. [locTtosHHoe
CTPEMJSIEHNE K YeMYy-TO HOBOMY BO BCex cdhepax CBOei aes-
TENbHOCTW 3acTaBASeT €€ WCKaTb TBOPYECKME peLleHuns,
KOTOopble Obl MaeanbHO OTBeYann PacTyLM MNOTPebHOCTSAM
Hallero NoCTOSIHHO MeHSLLIErocs Mupa. PelleHns KomnaHum
NpW3BaHbl YAy4yllnTb NUTAHWE PacTeHW, NOBbICUTb S deK-
TUBHOCTb BHECEHWNSA YAOOPEHUIA 1N YBENNYUTL YPOBEHL O0OXO-
OB CefbX03MNpou3BOANTENE — 1 BCe 3TO NPU MUHUMAaNBHOM

AGRICULTURE

HeraTMBHOM BJIMSIHUWN HA OKPY>XAIOLLLYO CPefy.

Ypobpernusa TM Monu-dung Komnanum "Xanda Kemunkana
NTo." npepHa3HadeHbl NS KOPHEBbIX M IUCTOBbIX MOOKOP-
MOK. OTO MOJSIHOCTHIO BOAOPACTBOPUMbIE KOMIMIEKCHbIE YA06-
peHus, cogep kaLlme a3oT, Pocop 1 Kanuin, a TakKe MUKPO-
3/1eMeHTbI B xenaTtHon popme EDTA. B nuHenke aTom Topro-
BOW MapKy NpefcTaBnieH WUPOKUA Onana3oH COOTHOLLEHUI
3NIEMEHTOB MUTaHWSA, B TOM YUCNE 3apPEernMcCTPUPOBHHBIX Ha
Tepputopun Poccumnckon ®epgepaymnn:

Monu-dung 11-12-33 + 2MgO + ME;

Monn-d®ung 14-10-34 + ME;

Monun-dng 19-19-19 + 1MgO + ME;

Monn-dug 15-7-30 + 2MgO + ME;

Monun-dng 21-11-21 + 2MgO + ME;

Monn-®ng 12-5-40+ME;

Monun-dung 9-10-38 +2MgO + ME;

Monun-dng 6-15-38 +3MgO + ME;

Monun-dng 4-15-37 +3MgO + ME;

Monun-dung 13-9-32 +2MgO + ME;

Monu-dung 15-15-30 + ME.

Ypobperus mapku Monun-dug Ha 100% cocTtodaTt na nurta-
TeNbHbIX BELLECTB; He copepxxaTt HaTpus, Xnopwaos, Gan-
NacTHbIX U Opyrnx Hebe3onacHbIX N5t PaCTEHUA COeaNHEHNI;
aPEKTUBHBI ANST MHOMMX CEIbCKOXO3SANCTBEHHbBIX KYNbTYp.
Ha cerogHAWHNA [OeHb 9TO LWMPOKO W3BECTHasd Toprosas
Mapka Ha MWUPOBOM pblHKe, B Poccuiickon ®depepauun n
cTpaHax CHT.

Cenbckoe X034aMCTBO pecnybnvku TaTapcTaH SABNAeTCs
oaHUM 13 BeayLmx B Poccun. bonee 1800 Thic. ra 3aHnmMaroT
3epHoBble KyfbTypbl, 500 TbIC. ra — TEXHWYECKME, CBblLEe
1200 TbIC. ra — KOPMOBble. KnumaT pernoHa ymepeHHO-KOH-
TUHEHTANBHBIA C OTHOCUTENBHO PaCTAHYTbIM GE3MOPO3HbIM
nepuogom B 150 gHel, 4TO NO3BOIAET BbipaLLMBaTb LUNPOKUI
Habop KynbTyp, BXOASALIMX B COCTaB NOJIHOLIEHHOro ceBo060-
poTta. B TO ke Bpemsa OH TauT B cebe NoABOAOHblIE KaMHU B
BUOE Pe3KMUX NepenagoB CYyTOYHOW 1 OeKaQHOW TemMnepaTypbl,
BHE3anHbIX BO3BPATHbIX 3aMOPO3KOB, AIUTENbHbIX NEPUOLOB
3acyxu Unu 3aTsxKHbIX goxxaen [5]. [NoaTomy B TpagnuUMOHHOE
3emnegenve pecnybnnkm TatapcTaH MOMUMO MPOrPECCUBHbBIX
COPTOB CEJIbCKOXO3ANCTBEHHbBIX KYbTYpP, COBPEMEHHOM Tex-
HUKW 1 CPefcTB 3alnTbl pacTeHNN, BCe OONbLLE BOBEKAKOT-
CS1 HOBbIE MapKM yoobpeHN, KOTOPble MOKa3sbiBalOT BbICOKYO
3P PEKTUBHOCTb B LUMPOKOMACLUTaOHbIX MPOU3BOACTBEHHbLIX
NCMbITAHUSAX.

13BECTHO, 4TO MpW BbIpaLMBAHUN 3EPHOBbLIX KYNbTYP
BblOENA0T HECKOIbKO OCHOBHbIX «KPUTUYECKMX» MEpPUOLOB,
Korma Habnopaetca Hambonblias noTpebHOCTb B nNuTaTesb-
HbIX 3M1eMEHTax, a UMEHHO: KyLLeHne-Ha4yano Bbixoga B Tpy6-
Ky; bnaroBbll IMCT — Ha4ano KonoLleHus. lNeprnon akTUBHOroO
MOrNOWEHNA NUTaTeNbHbIX BELWECTB COBMNagaeT ¢ MOMEHTOM
Hadana konotleHuns. B aTn nepuoapl pocTta ahdHeKTUBHO Npu-
MEHeHNe MUHepanbHbIX YAOOPEHU B BUAE HEKOPHEBbLIX MOA-
KOPMOK. OTO CTUMYNMPYET POCT rnaBHoro notera, pocT Kop-
HEBOW CUCTEMbI, aKTUBUIMPYET MOPHODUNOIOrNYECKNE
NMPOLLECChl, Ka4YeCTBEHHO YJydllaeT MpouecChl LBETEHWUS,
opMnpoBaHNA 1 pPa3BUTUSA 3epeH, KadecTBO 3epHa [6].
[oaToMy, u3yyeHne SPPEKTUBHOCTM AENCTBUS JNMCTOBbIX
NOAKOPMOK MUKPOYA0OpEeHUsaMn Mapkn onu-®ug komnaHun
"Xana Kemuvkans JIta." Ha passutne 1 ypo)KamHoCTb 3EPHO-
BbIX Ky/IbTyp B YCNOBUSX pecnybnukin TatapcTaH u cTano
LeNblo faHHoM paboTsl.

MeToguka npoBeaeHUst ccnenoBaHum

MaTtepwnanom nccnefgoBaHuii SBUANCL 3EPHOBbIE KYNbTYPb:
nueHvLa o3rmMas 1 spoBasi, SYMEeHb SPOBOK, a TakXe parc
apoBon. [1pon3BOACTBEHHbIE WUCMbITAHUS 3MHEKTUBHOCTU
BHEKOPHEBBLIX MOOKOPMOK YAOOPEHNEM TOProBOW Mapku
Monu-dung 19-19-19+1MgO+ME B 2017 rogy npoBoamnu Ha
6ase onbITHOro LeHTpa OO0 «KazaHb ArpoxMMcepBuc», pac-
noJiIoxXeHHoro B cene Hosoe LLuvraneeso [lecTpeynHCKOro
palioHa Pecnybnukn TaTapcTaH. Tun MNo4Bbl X03ANCTBA —
cepas necHasa CpeaHecyrnMHUCTas, KUCNOTHOCTb — BnnM3kas K
HenTpasnbHON.

[NoroaHble yCnoBus BereTauMoHHOro nepuoaa oTanvannce
npeobnagarolLMM KOMMYEeCTBOM MAaCMYyPHbIX AHEN U HU3KOWN
CYMMOW aKTVBHbIX Temnepatyp — 1485°C npw cpeaHemMHoro-
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Puc.1. [AnHamuka CpeaHeCyTOHHOM TeMrepaTyphl BO34yXa 1 BhINaLeH s
ocafkoB 3a BereTalmoHHsI riepnon 2017 rofa B [NeCTpedymHCKOM parioHe
Pecriybsvky TatapcraH

Fig.1. Dynamics of average daily air temperature and precipitation during the
growing season of 2017 in the Pestrechinsky District of the Republic of
Tatarstan.

netHen ot 1763 (bByrynbma) 0o 2066 (MeH3ennHck) [5]. B mae,
NIOHE N WIoNe cpefHemMecsvHad TemnepaTypa Obina Huke
CPeAHVX MHOFONETHUX AaHHbIX Ha 2°C. OTO NpUBENo K yanu-
HEeHWIO BereTauMoHHOrO Mepuoaa, HEeCMOTPs Ha TO, 4TO
aBrycT 1 ceHTA6pb okazanuck Tennee Ha 1°C n 3°C cooTeeT-
cTBeHHO. CpefHemecsyHOoe KOMM4YeCTBO OCaAKOB, XOTS W
ObI10 BNN3KMM K 3HAYEHUSM CPEOHUX MHOFONETHUX AaHHbIX,
O[HaKO XapaKTepn3oBasioCb HepaBHOMEPHbIM pacnpenene-
HMeM MO fexkagam B NETHWU nepuog (puc.1).

Cxema onbiTa 415 Bcex KynbTyp BKtoYana Aga BapuaHTa:

1. KoHTponb — 6€3 BHEKOPHEBBIX MOAKOPMOK;

2. [BykpatHoe onpbickmnBaHve nocesos [lonn-dug 19-19-
19+1MgO+ME:

° Ha MweHVLe 1 s4MeHe nepBasi BHEKOPHEBas NMOAKOPMKa
Oblna npoBefeHa B asy KylleHus — B 0o3e 5 kr/ra, BTopas
noAKOpMKa — Ha niueHnLe B fo3e 5 Kr/ra, Ha gd4mMeHe — B [03e
3 kr/ra B thasy KosoLleHus.

° Ha pance ApOBOM MePBYO 06PaAbOTKY NPOBOAMIM B (hady
BCXObl-pO3eTKa, MOBTOPHO — Mocfe asbl LIBETEHNA B [03€
5 kr/ra.

[Mnowaab onbiTa NoA MNUWEHWLEN SPOBOM cocTaBuna 2 ra,
noA nNweHuuen o3nmMon — 23 ra, nof, A4YMeHeM spoBbIM — 29
ra, No4 pancom sipoBbIM — 4 ra.

[loceB nweHnubl o3umor npoBoaman 27 asrycta 2016
rofa, NweHnupl apoBon — 5 mas, sdmeHsa sposoro — 10 mag,
panca sposoro — 18 mast 2017 roga. 'nybuHa 3agenku cemsiH
nueHnLpbl 1 s4mMeHs — 5 cm, panca — 2,5 cM. Hopma BbiceBa

OBLLEE SEMJIEOEJINE

cocTaBfsna: NWeHnLbl 03uMon — 250 Kr/ra; NweHuLbl ApOBOW
— 270 kr/ra; panca sipoBoro — 6,5-6,7 kr/ra; aumeHs — 280
kr/ra. lNocne nocesa 6bIN0 NPOBEOEHO NPUKaTbIBAHNE.

ArpoTexHuKa OMbITOB B LIEIOM 00LenpuHATas ansi 30Hbl, C
3a1e/IKo Nof BCe KyNbTypbl OCHOBHOIO MUHEPaIbHOrO yA00-
peHus — anammodpocku B no3e 100 kr/ra. [Ans saumTsl noce-
BOB OT COPHSIKOB MLUEHWLIbI APOBOM 1 S4MeHst B dhasy Kylle-
HW1s BbINI0 NPON3BEAEHO OMNpbICKMBaHNE repbuumniamm Tprbe-
HYpPOH-MeTun — 750 r/Kr n ankam6bl kucnoTbl — 480 r/n; panca
SIPOBOro B hasdy BCXOAbl-po3eTka 6bl10 MPOM3BEAEHO OMpPbIC-
KnBaHme 6akoBol cmecblo repbuumaos: 100 r/n knonupanm-
na + 15 r/n dnypokcunupa n 60 r/n xuzanodon-r-atuna.
BHeceHuve yaobpenus MNonn-®dug npoBoanam B coctaBe 6ako-
BOW CMecu C repbuumaamn: HakaHyHe BHECEHUSI FOTOBWN
MaTo4HbIn pactBop [Monu-dua, B OeHb 06paboTku B TaHke
OMpbICKMBATENS CHavana pasMellvBani nectuumabl 1 3aTem
nobaBnanu mMaTouHbln pactBop [Monn-®ua. Ona BHeceHus
0aKoBOM CMeCW UKCnonb3oBaiv onpbickuBaTens TopHano
2500 (emkocTb baka 2500 ). Pacxon pabodero pacrtsopa —
200 n/ra.

YBOpKY 3epHOBbLIX KybTyp NPOBOAUIN KOMbaHamn [JoH 1
Monecbe C WMPUHOW 3axBaTta 6 U 7 M, CNOCO60M MPSIMOro
KOMBaNHNPOBaHUS: NLUEHULbl ApOBON — 13 ceHTAbPS, MleHu-
Lbl O3UMOV 1 A4YMeHs gpoBoro — 17 aerycTta, panca sapoBoro
— 18 ceHTA6ps. MNoTepu Npu ybopke He Habntoganmce, TpaHc-
nopTMpPOBaNn 3epHO aBTOMOOUASMN Mapkn Kamas, B3BeLUu-
BaHMe OCYLLECTBNAN Ha aBTOMOOUIbHBIX BECAaX Ha 3/1eBaTo-
pe. MMepen ybopkon NpoOBOAWAN OUOMETPUHECKYHO OLEHKY
pacTeHuUn Mo Npu3Hakam: BbICOTa pacTeHWM, AfMHA Konoca,
03EPHEHHOCTb, Macca 3epHa ¢ 0gHOro konoca, macca 1000
3epeH. NMocne ybopkn onpeaensnn Ka4eCTBEHHble xapakTe-
PUCTUKM 3epHa MO COOEPXXaHWUK KNEeMKoBWUHbI [7] 1 knacc
nosny4yeHHoro 3epHa [8].

PeaynbTathl nccnegoBaHuin n obcy>XaeHne

[MonHas o6ecneyYeHHOCTb PacTeHU HEeOOXOAVMMbIMU 31e-
MEeHTaMV NUTaHUs B Havane BereTauum «nporpammmnpyeT» nx
BbICOKOYPOXKaNHbI TUM PasBUTUA. YCBOEHME 3JIEMEHTOB
NMUTaHNA KOPHEBOW CUCTEMON B HEGNAronpuaTHBIX YCNOBUAX
OblBaeT HEOCTATOYHbIM, YTO 3aMeanNaeT TeMMbl POCTa U pas-
BUTUA. B yCcnoBuax HU3KMX Temnepatyp OHU He MOJIHOCTbIO
yCBavBalOTCA OaKe Mpu [OCTaTOYHOM KOMMYECTBE B MO4YBE
OOCTYMHbIX COedVHEeHW 1 Bnarn. B gaHHOM crnydae MoOXeT
NMOMO4Yb MPUMEHEHNE BHEKOPHEBLIX (IMCTOBLIX) MOOKOPMOK,
MOCKOJIbKY CTEMEHb 1 CKOPOCTb YCBOEHWS 3N1EMEHTOB MNuTa-
HUSA 13 yoobpeHun Yepes NMCTBY, OCOOEHHO MUKPO3NEMEH-
TOB, 3HAYUTENbHO BbILLE, YeM 13 YyAOOPEHUN, BHECEHHbIX B
no4sy [9].

Takxe KpUTMHeH HedOCTaTOK MaKpO- U MUKPO3NIEMEHTOB Y
3epHOBbIX B (hasde BbIxoga B TPYyOKy — KONOLWeEHue.
Bcnenctere MHTEHCMBHOMO, GbICTPOrO HapacTaHus Bereta-
TUBHOW MacCChbl YCBOEHWE 3SNEMEHTOB MNUTaHWUA KOPHEBOW
CUCTEMOW «He ycreBaeT 3a Temnamu pocTa pacTeHun», npu
9TOM OrpaHMymBalolLnM (HakTopoM pocTa ypoXKarnHoCTu
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Tabmuya 1. BnusiHne nuctoBoii 06pabotku yaobpeHusmu Monn-®ug 19-19-19+1MgO+ME komnanun "Xaiipa Kemukan3s Jitg."
Ha X035CTBEHHO LeHHbIE NMPU3HaKN pacTeHuii 3epHOBbIX KysbTyp (TatapctaH, 2017 rop)
Table 1. Effect of foliar fertilization with the microfertilizers of Poly-Feed 19-19-19 + 1MgO + ME of the company "Haifa Chemicals Ltd."
on economically valuable signs of plants of grain crops (Tatarstan, 2017)

BapuaHTs! BbICOTa' AnuHa O3epHEHHOCTb Macca 3epHa Macca
pacTeHuit Kosoca KoJsioca c 1 konoca 1000 3epeH
. A O L A S A L S

MweHunua o3umasn
KoHTponb 83,2 - 6,7 - 17,8 - 0,94 - 44,2 -
Monu-dup 94,7 114 6,8 102 18,6 105 1,04 110 53,4 121
HCP o5 7,7 0,3 08 0,07 6,1

MweHunua spoBas
KoHTponb 733 - 5,1 - 17,5 - 0,73 - 39,1 -
Monu-dup 82,6 113 57 120 18,8 107 0,92 126 454 116
HCP o5 6,2 04 1,1 0,11 4,2

SlumeHb sipoBoN
KoHTponb 53,6 - 6,1 - 16,6 - 0,69 - 59,6 -
Monu-dup 65,5 122 6,6 108 18,2 110 0,76 112 67,3 113
HCP o5 7,9 04 1,3 0,04

AN



Puc.2. BimsHue mmctosov 06paboTku yaobpeHusivini [Nom-duag 19-19-
19+ 1MgO+ME Ha ypoxxasiHOCTb 36pHOBbIX Ky/ibTyp (Pecrybvka
TatapctaH, 2017 rog).

Fig.2. Effect of foliar fertilization with the microfertilizers of Poly-Feed 19-19-
19 + TMgO + ME on productivity of grain crops (Republic Tatarstan, 2017).

OBLLEE SEMJIEOEJINE

MOXET OblTb AaXKe OOWH M3 Makpo- WU MUKPOINEMEHTOB.
Tak, N0 AaHHbIM psiAa nccnepoBaTenen, ooHOKpaTHOe onpbic-
KNBaHWe pacTeHUn MLIeHNLbl 03UMOM BECHOM B (hasdy MosHO-
ro KyLleHus — Ha4ano TpybKoBaHMS pacTBopamMu OTAEeSNbHbIX
MUKPO3NEeMEHTOB UMHK (ZnSO,), megp (CuSO,), monubaeH
(NH,),M00,), 6op (H3BO;), maprarey, (KMnO,) npuBoanno K
noBbILEHMIO ypoxaiHocTn Ha 11-14%. Mo adekTnBHOCTK
OEeNCTBUA Ha YPOXKAMHOCTb O3UMOW MWEHWLbI MUKPO3IEMEH-
Tbl pacnpenenMnnch cnenyroLmm obpasowm:
Cu>Mn>Mo>B>Zn [4,10].

Ob6paboTKK pacTBOpPamMn MUKPO3IEMEHTOB CNOCOOCTBOBA-
X TaK>XKE MOBbLILLEHNIO COAEPKaHNSA KNIENKOBUHbI B 3epHE, HO
B JA@HHOM clyyae no a(hPeKTUBHOCTN OHW PACMONOXKMINCH B
HECKO/bKO MHOM nopsaake: Cu>B>Zn>Mn>Mo. ABTOpbI CBs-
3bIBAlOT 3TO C TEM, YTO MEXAY COAEP>KaHVEM KIENKOBUHbI 1
YPOXaMHOCTBIO MLUEHKLIbI O3UMOW MPOCNexXnBaeTcs onpene-
NeHHasa oTpuuaTenbHad B3aMMOCBSA3b. 1€M He MeHee, OHU
OTMevatT CTabuNbHOCTb B MPOSBAEHUM aHTUCTPECCOBOro
B/IUSHNSA HEKOPHEBbLIX MOAKOPMOK MUKPOYAOOpEeHusMu Ha
NMOCeBbI MLUEHWLbI O3MMOW, Tak Kak OTHOCUTENbHbIE NPUBaBKK
YPOXANHOCTU U MOSIOXKUTENBHOE BAVSHUE MUKPOYA0OPEHNN
Ha Ka4yecTBO 3epHa COMOCTaBWMbl B rofbl ¢ 61aronpuUsTHbIMU
1N HeBNaronpUSATHBIMU NOrOAHbLIMU YCNOBMAMNU. B COBOKYMHO-
CTW, CaMblll BbICOKUI 9KOHOMUYECKU SPEKT ObiN AOCTUMHYT
npy NMPUMEHEeHUN mapraHua u megn (peHTabenbHOCTb yBe-
nmymnnack Ha 56% oTHocUTeNbHO koHTpons) [4,10].

OOHako B MnocnegHue rofbl CeNbX03NPON3BOAUTENN
oThatoT MPeanodYTeHne KOMMIEKCHbIM BOAOPACTBOPUMbBIM
yooOpeHnsiM, MOCKOJbKY B CTPECCOBbIX YCIIOBUSX, Kak
N3BECTHO, PE3KO CHMXAETCS CMOCOOHOCTb YCBOEHUSA KOPHe-
BOW CMCTEMOWN HE TOJIbKO MUKPO3NEMEHTOB, HO N OCHOBHbIX

Tabmmya 2. SkoHoMUYeckasi 3hGheKTUBHOCTb MCMOIb30BaHN MUKPOY[06perus Monn-pug

Ha nweHuLe 031uMoii u sipoBoii, TatapctaH, 2017 rog

Table 2. Economic efficiency of microfertilizer use Poly-feed on winter and spring wheat, Tatarstan, 2017

CronmocTb
sopuay YPOWaooTs, MG oo HaSSMK@SE VDOKSR  fiougum,  nomuiewwe mpenapa.  (coomouene
T/ra 1/ra 3epHa Thic. pY6/T roaal), Tbic.py6/ra  KnaccHOCTH, TbiC. 3aTpat u
NG Tbic.py6/ra py6/ra npuobLK)
MweHunua spoBas
KoHTponb 2,46 - 4 - 22,14 -
Monu-dup 3,14 0,68 8 1,3 32,34 10,2 4,08 1,4 ~ 17
MweHunua o3umasn
KoHTponb 3,24 - 4-5 - 26,89
Monu-dup 4,36 1,12 8 2,0 44,91 18,02 8,72 1,4 ~1:13

Puc.3. BrsiHve smcToBov obpaboTku ynobperHvsvm [om-dug 19-19-
19+ 1MgO+ME Ha conep kaHue KiieikoBuHb! (%) 1 Kiiacc 3epHa MLLISHNLbI
(Pecriybivka TatapctaH, 2017 ron).

Fig.3. Effect of foliar fertilization with the microfertilizers of Poly-Feed 19-19-
19 + 1MgO + ME for gluten content (%) and wheat grain class

(Republic of Tatarstan, 2017).

31EMEHTOB NuTaHus, ocobeHHO as3oTa u docdopa [9].
OPDHEKTUBHOCTL TakUX YAOOPEHUA MOXKET CYLLECTBEHHO
oT/IM4aTbCH, Tak Kak onpegensercsa cbanaHCUpOBaHHOCTbIO
1NX cocTaBa M BO MHOMOM 3aBUCUT OT Mapku 1 OUpMbl Npo-
n3soanTens. VIx Bbibop O0/MKeH ObiTb Hay4HO OOOCHOBAaH,
yYUTbIBaTb BUONOrMYECKne OCOBEHHOCTU KyNbTyp W MPUPOL-
HO-KNIMMaTUYeCKMe YCOBMS pernoHa v noaTBepXxaeH Mnpo-
N3BOACTBEHHbIMU VCMbITAHNAMN B KOHKPETHOW 3KOOro-reo-
rpadpunyecKon 30He BblpallMBaHNS.

MoroaHble ycnosus B pecnybnvke TatapcTaH 4acTo OTau-
4arTCs 3aTAXKHbIM XONOAHbIM Ha4abHbIM NEPUOAOM BereTa-
UMK, 41O BbINO OTMeYeHo 1 B 2017 rogy B XOAe MPOU3BOA-
CTBEHHbIX UCMbITaHW (pUC.1), YTO MPUBENO K COEP>XMBAHUIO
CKOPOCTN poCTa 1 Pas3BuUTUS pPaCTEHUN 3EepPHOBbLIX KybTyp.
[MpoBedeHVe NUCTOBbLIX MOOAKOPMOK KOMMIEKCHBIM MUKPO-
ynobpeHvem Monn-dug 19-19-19+1MgO+ME cnocobcTBoBa-
IO CHVDKEHWIO 3TOr0 HeraTmBHOro adpdekra. Y BCex 3epHO-
BbIX KyJIbTYP K MOMEHTY YOOpPKM OTMEYEHO CYLEeCTBEHHOE
yBENMYeHVe BbICOTbI PACTEHWI: Y MLIEHNLbI O3MMOW 1 SPOBOWA
— B cpeaHeM Ha 13-14%, y gumeHda apoBOro — Ha 22% OTHO-
CUTENbHO KOHTpongd (Tabn.1).

PesynbTaThl MccneooBaHUi Takke mnokasdanu yaydlleHue
NMPOAYKTUBHbIX XapakTepuUcTUK 0bpaboTaHHbIX pacTeHWn no
CPaBHEHUIO C KOHTPOJbHbLIMU: B KOJI0OCE 0Bpa3oBanock 60/b-
Llee YNCOo 3epeH 1 yBennymnnace gamHa konoca Ha 2-12% B
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3aBNCUMOCT OT KynbTypbl W MNpu3Haka. bonee BbICOKMI
NONOXUTENbHBIA 3(PdEKT Y BCEX 3EPHOBbLIX KYIbTYP OTMEYeH
N B OTHOLLUEHMM BbIMNOMIHEHHOCTM 3epeH. Tak, macca 1000
3epeH B BapuaHTe C MPUMEHEHUEM JINCTOBbLIX MOAKOPMOK Y
SYMEHS APOBOro npesbichNa KOHTPob Ha 13%, y nweHuupbl
apoBon — Ha 16%, a nuweHuupbl 03umMon — Ha 21%.

B 10 e Bpems yBennyeHne obLern Macchl 3epHa ¢ O4HOro
KONoca, Kak WHTerpasbHOro nokasatensd MnpoayKTUBHOCTU
pacTeHU, B MPOLEHTHOM OTHOLLEHMM ObINO HaMbONbLLUUM Yy
nweHnUbl spoBon — 26%, 4To 6onee, YeMm B ABa pasa Bbille,
4eM y OBYX APYrux 3epHOBbIX KynbTyp (Tabn.1). B pesynbTtate
NPOV3BOACTBEHHASA YPOXKAMHOCTb MLIEHWLIbI O3UMOW MOBbLICU-
nacb Ha 11,2 u/ra, NweHuubl SpoBon — Ha 6,8 u/ra, a4meHs
apoBoro — Ha 5,2 u/ra, TO eCTb npubaBka OTHOCUTENBHO
KOHTPONA COOTBETCTBEHHO cocTaBuna 34%, 28% 1 21% (puc.
2). To ecTb, nueHuua o31MMas B LEIOM MposBMaa Camyto
BbICOKYO OT3bIBYMBOCTb Ha JIMCTOBYIO MOAKOPMKY KOMIMIEKC-
HbIM yno6peHunem Monn-dug 19-19-19+1MgO+ME.

OfHVM 13 OCHOBHbIX MApPaMeTPOB KavYecTBa 3epHa MLIeH-
Lpbl SIBNSIETCA COAEp>KaHne KNeMKOBWHbI, KOTOPOE B 3Ha4u-
TENBHOW CTEMNEeHN MEHSIeTCS B 3aBMCUMOCTM OT MOrOAHbIX
ycnosuin roga. [1osToMy WMMEHHO STOT mokasaTesb 4acTo
AVMUTUPYET KNACCHOCTb NPOAYKLIMN, ee MULLEBYIO U TEXHONO-
FMYECKYIO LIeHHOCTb. [pn 3TOM Knacc 3epHa onpenenser u
€ro 3akyno4Hyt ctoumocTb [10, 11].

KavectBo nonydveHHoro B 2017 rogy 3epHa nuweHuLlbl B
[MecTpednHckoM paroHe pecnybnvke TaTapcTaH 6610 HEBbI-
COKVM W MPEVMYLLECTBEHHO COOTBETCTBOBaNIO 4-5 knaccy.
Mo wnToram Hawero WCCNefoBaHWs OTMEYEeHO YyydlleHue
Ka4eCTBEHHbIX XapaKTepUCTMK 3epHa nocrne NMCTOBOW obpa-
OOTKN — yBENMYEHME COAEPKAHNSA KNIENKOBMHbI B 3epHE, Kak
SPOBOW, Tak 1N 03MMON MweHuLbl, ¢ 17-18% B KOHTPONBHOM
BapvaHTe A0 23% B OMbITHOM BapuaHTe. TO eCTb, Ka4ecTBO
3epHa B OMbITHbIX BapuaHTax yayywmnnoch O YPOBHA 3 Knac-
ca (puc.3).

Beuay HebonblMX 03 U OTHOCUTENBHO HEBBICOKMX AOMO-
HUTEMbHbBIX 3aTpaT Ha JMCTOBYIO MOOKOPMKY, MPUMEHEHUe
KOMMNeKcHoro ygobpenus Moam-dug 19-19-19+1MgO+ME
Ha 3epPHOBBIX Ky/bTypax MOXeT MPUHECTUN 3HAYUTESbHbIN KO-
HOMUYECKNA 0OXOL KaK 3a CHeT yBEeMYEHUsT YPOXXaMHOCTU,
Tak M 3a CYeT MOoBbIleHNA KadecTBa 3epHa. CornacHo
[Npukady MuHcenbxoda P®, Ha pbiHKe 3epHa ypoxkas 2017
rofa yTBep>KAeH MpefenbHbll yPOBEHb MUHUMASIbHbBIX 3aKy-
MOYHbIX LUEeH A5 NPOBeAEeHVSI UHTEPBEHLUMI MO BCEM CyObeK-
Tam Poccumn: Ha NMpoAoBONBCTBEHHYO MweHuly 1 knacca —
12,5 TbIC. PY6./T, 2 KNacca — 11,5 TbiC. py6./T, 3 Knacca —
10,3 TbIC. PY6./T, 4 kNacca — 9 Tbic. pyb./T, NweHnLy 5 knac-
ca-— 7,6 Tbic. py6./T [12].

Takum 06pas3oM, NpUMeHeHre MUKPoyaobperus MNonn-dug
B cocTaBe 6aKOBOW CMECU C repbuumgamm siBAseTCs SKOHO-
MUYECKN OnpaBAaHHbIM MPUEMOM B TEXHOIOMMN BO3A€ENbIBa-
HNSA 3EPHOBbLIX KYyNbTyp: B LENIOM YBENMYMBAETCA U ypoXKam-
HOCTb 3epHa, M MOBbILAETCS €ro KNacCHOCTb, B pedyfibTaTe
Yyero ¢ 1 ra HabntogaeTcsd NonyyYeHne AONONHUTENBHOW Npu-
Obinn: Ha NweHunye aposont — 10,2 TbiC.pyb./ra, B TOM 4ucne
3a CcYeT MoBbIWeHUs kKnaccHocTn 4,08 Tbic. pyb./ra, Ha nule-
Huue o3numon — 18,02 Teic.py6./ra, B TOM YMChe 3a CHET MOBbI-
WeHUst KnaccHocTn 8,72 Thic. pyb./ra, Npu 9TOM 3aTpaTtbl Ha
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Monu-dunp 13 pacyeta 10 kr/ra (2-x kKpaTHas obpaboTka: 5+5
kr/ra) coctaBnaoT 1,4 Thic. pyb/ra. TeopeTu4eckmne pacHeThbl
nokasblBalOT, YTO OKYyMaeMocCTb 3atpaT Ha yaobpeHue
[OBOJNBHO-TaKW BbICOKA, 1 YncTasd Npubbinb Ha NieHuLe (Spo-
BOW 1 03MMOW) cocTaBuT oT 7 o 13 pybnen Ha Kaxxablh BNO-
>KEHHbI pybnb (puc.4-5).

Lpyron sKOHOMWYECKM 3HAYMMOWM KyNbTypOW, BO3AOenbl-
BaeMon B TaTapcTaHe, ABASETCS panc ApoBon. Peaynbtathl
MPOM3BOACTBEHHOIO UCMbITaHUS yaobpeHnsa Monu-dug 19-
19-19+1MgO+ME nokasanu aHanornyHbii ahdexT, Kak Ha
3epHOBbIX KyNbTypax. JInctoBble 06paboTkn 3TUM yaoobpeHu-
eM oKasanun MoNOXKUTENBHOE BANSHWE HA OCHOBHbIE XO3SWA-
CTBEHHO LIEHHble MPU3HaKW AaHHOM KynbTypbl (Tabn. 3).

Ha MOMeHT ybopku Habmogann yBennyeHre BbiCOTbl pacTe-
HWUI, KOM4ecTBa MPOOYKTMBHbIX CTEONEN, YMcna CTPYYKOB Ha
HX. Y1CNO cemMsH B CTpyYke ¢ 12-14 LWTyK B KOHTPOJIE BO3POC-
N0 B OMNbITHOM BapuaHTe A0 16-20 wTyK, a macca 1000 cemsH
OTHOCUTESIbHO KOHTPOSSA yBenm4mnnach Ha 25%.
COOTBETCTBEHHO, MpubaBka YpOXKanHOCTW parnca $SpoBOro
cocTaBuna 4,5 w/ra, 4to Ha 24% BblLLEe, YeM B KOHTPOSe (Tabn. 3).

B 3akntoyeHne crnenyeT OTMETUTb, BHEKOPHEBAS MOAKOPM-
Ka bynet bonee ahPpekTMBHA Ha XOPOLLO yA0OPEHHbBIX MOYBax
1 Npu COBMOAEHNN BCEX 3NIEMEHTOB COBPEMEHHbIX MHTEHCUB-
HbIX TEXHOMOMMN BblpallMBaHUSA CEeNbCKOXO3SMCTBEHHbIX
KyNbTyp, YTO COrnacyeTcsi C MHEHNEM psia aBTOPOB. TeM He
MeHee, MO CPaBHEHWIO C BHECEHWeM MUKpoynobpeHun B
Mo4yByY, FAE OHW MOMYT CBA3bIBATLCS M MEPEXoanTb B TPYAHO-
OOCTYMNHble ONsi pacTeHns (opMbl, AaHHbI cnocob 6onee
9KOHOMMYeEH. 10 OONONHUTENbHBIM 3aTpaTam Ha efuHULy
naowaan oH MOXET OblTb COMOCTaBMM C MPeanoCeBHOWN

Puc. 4. [ons 3atpaT Ha rnpyuMeHeHve rpernapara B CTRYKType 06LLesi rpu-
Obl/I OT peasi3aLiym [OMOJHUTEIBHOM MPOAYKLMA 36PHOBBIX KYJ/ITYD,
OJTyHEHHOWM 3a CHET MOBBILLEHUS MPOAYKTUBHOCTY paCTeHUA U K/IaCCHO-
CTW 36pHa B OrbITHBIX BapuaHTax (pDacyeTsl 1o 3aKyroYHBIM OrTTOBbIM
LeHam 2017 roga).

Fig. 4. The share of costs for the use of Poly-Feed from the total profit from
the sale of additional products of grain crops (calculations for purchasing
prices in 2017).

0bpaboTkon cemsaH. [JOCTOMHCTBOM HEKOPHEBOW MOAKOPMKM
SABNSETCA TaK e TO, YTO KOMIMEKCHble YA0oDpeHuss MoryT
MPUMEHATBCS B cOocTaBe 0OakoBbIX CMeCelN, COBMECTHO C
nectTuumMaamMn Unn perynsaTopamy pocta PacTeHWU, YTO CHU-
>KaeT obuime 3aTpaThbl Ha UX NpumeHerre [3,4,9].

BbiBOAbI
B pesynbTate npuMeHeHns NMCTOBbLIX NOAKOPMOK yaobpe-
Hrem Monu-dug 19-19-19+1MgO+ME ynyyluatoTcsa xapakTe-

Tabmuya 3. BnusiHne nuctoBoii 06pabotku yaobpeHusmu Monu-dug 19-19-19+1MgO+ME

Ha X035ICTBEHHO LieHHbIe NMNPU3HaKu pacTeHuii panca siposoro (TatapctaH, 2017 rog)
Table 3. Effect foliar fertilization with the microfertilizers of Poly-Feed 19-19-19 + 1MgO + ME
on economically valuable signs of spring rape (Tatarstan, 2017)

BbicoTa pacTteHui Yucno
CceMsiH
BapuaHTbl B CTPYuKe,
cM % oT WITYK
KOHTpOns

KoHTponb 1,32 = 12-14

Monu-®upg 1,53 116 16-20
HCP o5 0,19

Macca 1000 cemsiH

Mpoun3BoAcTBEHHAs YPOXKAWHOCTb

comonn wa TP wer
: 18,7 - =
125 23,2 45 124
2.8
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Puc. 5. CooTHoLLIeHWE 3aTpaT Ha MpuMeHeHve rperapara v ronbsiim
OT peasm3aLim [OrNOSHUTE IbHOM MOOAYKLIMY 360HOBBIX KYJIbTYD,
10.JyHEeHHOW 3a CHET IMOBBILLEHVS MPOAYKTUBHOCTY PaCTEHUN 1 KITACCHO-
CTV 36DHa B OIMbITHBIX BapmaHTax (pacyeTsl 1o 3aKyroYHbIM OrTTOBhAIM
LeHam 2017 roga).

Fig. 5. The ratio of costs of use use Poly-Feed and profit from the sale of
additional products of grain crops (calculations for purchasing wholesale
prices in 2017).

PUCTUKN NPOOYKTUBHOCTM M3ydHaeMblX KyfbTyp, Takue Kak
BbiCOTa pacTeHWi, OvMHa KOoJoca, Y4MCNo 3epeH B Kosoce,
Mmacca 1000 cemsH, MNOBbIWAETCH YPOXaNHOCTb MLUEHWULbI
SpoBOW — Ha 6,8 L/ra, niweHnLpl o3umon — Ha 11,2 u/ra, aume-
HA gpoBoro — Ha 5,2 u/ra, panca spoBoro — Ha 4,5 u/ra, 4to
[OCTOBEPHO Bblle KOHTPONS. [pn 3TOM yny4llaloTes 1 Kade-

CTBEHHbIE XapPaKTEPUCTUKM 3epHa: y NueHWLbl 03MMOI 1 p0-
BOW B OMbITHOM BapuaHTe OHO COOTBETCTBOBAaNO 3 Knaccy, a
B KOHTpone — 4-5 knaccy. [NpumMeHeHne faHHOro MUKpoyno6-
peHnsa B cocTaBe 6akKoBOW CMeCK C repbuumgamu SBngeTcd
9KOHOMUWYECKW OMpaBAaHHbIM MPUEMOM B TEXHONOMMM BO3AE-
NblBaHVS 3ePHOBbIX KYbTYyp: HanNpumep, Ha NleHnLe SpoBOoK
noflydeHa [OONofHUTeNbHaa npubbinb B pasmepe 10,2
TbiC.py6./ra, B TOM 4nCfe 3a CHET MOBbILEHNSA KNACCHOCTU —
4,08 TbiC. pyb6./ra; Ha nuweHuLe o3umoin — 18,02 Tbic.pyb./ra,
B TOM 4MC/ie 32 CHET MOBbILWEHNA KIaCCHOCTU 8,72 TbIC.
py6./ra, npu atom 3atpatbl Ha [onn-dug n3 pacyeta 10
Kr/ra (2-x kpatHasg obpaboTtka: 5+5 kr/ra) coctaBnsaoT 1,4
TbiC. pyb/ra.

Takum 06pas3oM, Mcnonb3oBaHVe YAOoOpPeHuin KoMnaHum
"Xanda Kemnkans Jitg." Toproson Mmapkn Nonn-dug 19-19-
19+1MgO+ME MOXHO pekoMeHOoBaTb ANA OBYKPATHOM
JNIMCTOBOW MOAKOPMKN 3EPHOBbLIX KyJbTYp: MLUEHMWLbI O3MMON,
SAPOBOW M A4YMEHs ApOBOro B hasy KylleHnsa 1 B hasdy Koo-
LleHus, panca spoBoro — B a3y BCXOAbl-pO3eTKa U nocne
hasbl uBeTeHUs. PekomeHayemasa gosa — 5 kr/ra.

[MonoxuTensbHble pesynbTaTbl MO NPUMEHEHWIO MUKPOY06-
peHnn Toproeon mapku lMonn-duag noayyYeHbl U Ha APYrUx
CEeNbCKOXO3ANCTBEHHbIX KyNbTypax.
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