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ATPOXHMHYECKHE CBOUCTBA CEPOH JIECHOH ITIOYBbI H CTPYKTYPA YPO-
KA 3EPHOBBIX KYJIBTYP IO JEMCTBHEM KPEMHHHCO/JEPKAINETI'O OPTAHO-
MHHEPAJIBHOT'O YIOBPEHHS

P. P. T'a3m3o0B, P. P. Cagmuna, JI. 3. Kapamosa, K. P. I'apagpyTaanosa

Pedepar. VccnenoBanda NpOBOJHIH C IENbI0 H3YYEHHA BIHAHHA KPEMHHHCOIEPKAINEro OpPraHo-
MHHepaIbHOrO yno6penus (OMY) Ha KOIHYeCTBEHHBIE H Ka4eCTBEHHbIE XaPaKTEPHCTHKA APOBOH Mlle-
HHIE! copTa lonaprs, rpeanxH copra HHKoNbCcKad H OCHOBHEIE arpOXHMHYECKHE IMOKA3aTelH CEpoH
TecHOH 0YBEL. PaboTy BBHIIONHATH B YCIOBHAX BET€TAIIHOHHOTO OIBITA, CXeMa KOTOPOTO TIPe/Ioiarana
H3yUCHHE CICOYIONHX BapHAHTOB: Oe3 ymoOpeHHi (KOHTPONB): NgPsKs — or: OMY 2 T/ra;
OMY 3 1/ra; por + OMY 2 1/ra; dpor + OMY 3 1/ra. OMY moiydeHO IyTeM CMEITHBAHAA TEPMHIECKH
0GpadoTaHHOT0 OpraHHYecKoro (KypHHBIH momeT) npH 60...70°C # MHHepanbHOTO (1eomHT TaTapcko-
IllaTpamaHCcKoro MecTopoxkaeHHA PecryOmake TarapcTaH) KOMIOHEHTOB B cooTHomeHHH 1:1. OGpas-
LBl [10YB H PacTeHHH aHAIH3HPOBAIH [0 OOIMENPHHATEIM MeToAHKaM. Ilepes 3aknafkoil onbITa coflep-
JKaHHE OpPraHHYEeCKOTO BelecTBa B CEPOH IecHOH CpeIHECYIIIHHHCTOH I0YBE cocTaBwio 2,9%,
PHga: — 5,86 en., THApoNIHTHYeCKadA KHCIOTHOCTh — 2,16, cyMMa NOIIOMEHHBIX OCHOBAaHHH
— 20,2 Mr-3K8./100 T, METOYHO-THAPOIH3YEMOTo azota — 77,0, mogpmkHOTO (ocdopa H KaIHi — COOT-
BercTBeHHO 238.0 B 180 Mr/kr. ITox neiictBHeM OMY arpoXHMHYECKHE CBOHCTBA ITOUBEI IO II0CEBAMH
NIIEHHIOB H TPEUHXH YIydIDalHch: OOMeHHad H THAPOIHTHYECKAasd KHCIOTHOCTh CHHKAIHChH
Ha 0,03...0,20 Mr-3k8./100T, cymMMa TIOITIOMEHHBIX OCHOBaHHH BO3pacTana
1m0 22.,0...22,6 mMr-3kB./100 I, MOBRIMIAIOCH COAEPKAaHHE MaKpo3IeMeHToB. BHeceAne OMY B mo3ax 2 H
3 T/ra KaK OT/IeNbHO, TAK H B KOMIUIEKCE C MHHEPAIHHBIMH YI0OPEHHAMH CIIOCOOCTBOBANIO YITydINEHHIO
CTPYKTYPHI ypokad H MOBBINEHHAI YPO:KaHHOCTH H KadecTBa 3e€pHA NIIEHHIBI: BBICOTA PAcTEeHHH yBe-
JIHYHBAJIACh, 10 CPAaBHEHHIO ¢ KOHTpOJeM, Ha 5,7...15,8 cM, qmaHa Komoca — Ha 0,8...2,6 cM, OHOMacca
—Ha 5,5...9,5 1, ypokaiiHOCTB 3¢pHa — Ha 0,9...3,5 r/cocyn, comepxanne O6enka — Ha 7,03...8,38%. BrI-
cOTa pacTeHHH TPEeUHXH YBEIHTYHBATACH OTHOCHTEIBPHO BEIHUHHEI 3TOT0 IIOKa3aTeld B KOHTpOIe Ha
1,1...14,8 cm, Gromacca — Ha 1,0...11,3 1, ypoxkaiiHocTh — Ha 0,3...2,5 r/cocyn. conmepxaHHe OelKa B
3epre —Ha 0,21...1,18%.

KmoueBnle clioBa: spoBaf mmeHHNa (Triticum aestivum L.), tpeunxa (Fagopyrum esculentum
Moench), opranoMHHepanbHOE yIoOpeHHe, arpOXHMHAYECKAA XapaKTEPHCTHKA, CTPYKTYPa YPOkKas.

Beefenne. 3epHOBEIE KYIBTYPEL H OIPOJyK-  BakHad KpylfaHad KyIbTypa, JerKOoycBodeMasd,
Thl HX TepepaldOTKH CIy’KaT OCHOBOH MHTAHHA  HMEIOIMAd BHICOKHE IHTATENbHBIE H BKYCOBEIE
YelI0BEKa, PAllHOHA CEThCKOXO3AHCTBEHHBIX KH-  KadecTsa [7]. JIHAepoM MmO IMPOH3BOACTBY TDEYH-
BOTHEIX, a TakKKe BaXKHBIM CBIPhEM 1A TEXHOIO-  XH BBEIcTymaeT P®, exeromHsli o0beM MPOH3BOJI-
THYECKOH nepepabOTKH BO MHOTHX OTPaciiiX MPO-  CTBa KYIBTYPHI B CTPAHE COCTABIAET OKOJIO ITOTIO-
MBIIUICHHOCTH. HanOonbiiee MPOJOBONBCTBEH- ~ BHHBI OT MHpPOBOro. KpynHeHmHe mmomamH Io-
HOE 3Ha9eHHe HMEIOT IIIeHATa H rpednxa [1]. ceBa B CTpaHe COCPeIOTOUEHEI Ha I0Te CTPaHEL, Ha

IImenuna (Triticum aestivum 1) — omHa  Adnrae, B PecmyOmuke Bamkoprocrad H UepHO3e-
H3 BaKHEHINHX MPOJOBOIBCTBEHHBIX KYIBTYD, mbe. B 2023 rofy mo npeBapHTEIBHBIM JJaAHHBIM
KOTopasi XapaKTepH3yeTcsA BBICOKHMH IIHTAaTelb-  PoccTaTa mOceBHBIE IIOIMATH IpedHxH B PO co-

HBIMH H BKYCOBBIMH KadecTBamH. CoITlacHO craBmamH 1286.3 Teic. Ta [3]. CormacHoO >THM
CTaTHCTHYEeCKOH cmyxkbe @AO, B 2022 Tomy  JaHHEBIM, IUIOMANG BO3IEIBIBAHHA TPEUHXH B PT

NOCEBHBIE IUIOMANH NIIEHHI[BI B MHpPE COCTaB- B 2022 roxmy cocraBmwana 15,3 TeIc. ra, BaIOBOH
mim 219 MuH ra, BamoBod cOop mpesemman  cBop — 20,8 ThIC. T, ypokaiiHOCTE — 1,37 T/Ta [6].
800 mmH T [2]. PoccHA — OOHH H3 KpyHHEH- OIHHEM H3 HampaBlIeHHH YBEIHYEHHA Ypo-
IMHX MPOH3BOJHTENEH H O3HMOH, H ApOBOH  JKAaHHOCTH fAPOBOH MINEHHIBI H TPEYHXH BBICTY-
nmeHHNEl. [loceBHBIe MNIOMANH APOBOH MIMe-  HaeT NPHMEHEHHE HOBBIX KOMILTEKCHBEIX OpraHo-

HEOB B 2022 romy, mo pdaHHBIM Poccrara, MHHEpPaIbHEIX yooopennit (OMY), KOTOpPEIEe HMe-
cocTaBmAMH 12790 TeIc. Ta HIH 15,5% ot HOT PAI JOCTOHHCTB, CIIOCOOCTBYIOMHX HOBBIIIE-

BCeX MOCEBHBIX IUToma/eil. BamoBoil cOop Kynb-  HHIO KOMHYECTBEHHBIX H YITydIIEHHIO KadeCTBEH-
Typel goctHran 30,2 MIH T 3€pHaA OPH CpegHEH  HBIX IOKa3aTelneH CelbCKOXO3AHCTBEHHBIX KYIb-
ypokaiiHocTH 2,38 T/Ta [3]. Hanbonemue moceB-  Typ [8. 9. 10]. Kpome TOro, OHH CIIOCOGCTBYIOT
HbIe ITOMATH APOBOH MIMEHHITEI COCPEJOTOUEHBl  YIYyYMECHHI0 CTPYKTYPHOCTH IIOYBBL, YCHICHHIO
B Auraiickom Kpae, Omckoii, OpeHOyprckoit, Ho- AKTHBHOCTH IOYBEHHOH MHKpPOOHOTHI, 00IagaroT
BocHOHpcKoit, Uemabunackoi, Kypranckoii o6ma-  mpOIOHTHpOBaHHBIM meiictBHeM [12, 13]. Eixe-
cTax, Pecy0mmke bamkoprocran, KpacHosApckoM ~— romHo KomHdectBo OMY Ha pBIHKE pacTeT. B
kpae, Pecrryomuke Tatapcras (PT) [4. 5]. Cormac- CBfA3H C 3THM aKTyalbHOH 3aJjadedl CTaHOBHTCA

HO JaHHBIM PoccTara, IUomanb BO3IENbIBAaHHA  ompeneineHHe 3¢dekruBHOCTH OMY B CHCTEME
spoBoH mmeHHNEB! B PT B 2022 roxy cocraBidna 3eMIEICTHA.

440,2 TeIC. Ta, BamoBoH cbop — 1516,2 ThIC. T, Ilems HcclemoBaHHA — OIGHHTH BIHAHHE
ypokaiiHOCTE — 3,45 T/Ta [6]. OMY Ha arpoxHMHYECKHE CBOHCTBAa CepoH Jec-
I'peunxa (Fagopyrum esculenfum Moench) —  HOH IIOYBBI, BEMHYHHY H KadecTBO ypoiKad
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ApOBOH NIMEHHIBI H TPEIHXH.

YcioBHS, MaTepHAJILI H MeToAbl. Paloty
BEMOTHATH B 2023 roxy Ha 6a3ze BEreTallHOHHOIO
gomuka OUI] KaszHII] PAH B TedeHHEe OmHOTO
BereTalHOHHOTO HepHoaa (90 cyT).

CxeMa BereTallHOHHOI'O OIBITa Iperoiarania
H3yYeHHE CIeIyIOIMHX BapHAHTOB: Oe3 ymoOpe-
HHH (KOHTpOIb); NeoPsoKso — hor: OMY 2 T/Ta:
OMY 3 T1/ra; don + OMY 2 t/ra; ¢or +
OMY 3 1/ra. B KadecTBe MHHEpaIbHBIX yIoOpe-
HAH (DOH) HCIOIB30BATH a30()OCKy MapKH
Ni6P16K16. [IoBTOPHOCTH TpeXKpaTHas.

IlouBa — cepas IecHas CpeIHECYIIHHHCTAA C
MaccoBod JomeH OpPraHHYEeCKOTO BelecTBa —
2.9%, pHgcr — 5.86 en., rHAponTHTHYECKOH KHC-
motHOCTRI0 (H,) — 2,16 Mr-3xB./100 1, cymmoit
TOINOMEHABIX OCHOBaHHH (Spo) — 20,2 Mr-
3K8./100 T, cofiepKaHAEM MEeT0THO-
THApoIH3yeMoTo a30Ta (Nge,) — 77,0 Mr/kr, mo-
memxkHOrO Qocdopa (P.0Os) w xamma (K,0) —
238.0 H 180 MI/KI COOTBETCTBEHHO.

I3yqaeMble KyIbTypsl — IINCHHIIA ApoBasd
copr Monpmel3 H rpeunxa copr Hukoinbckad. 3a-
KJIaJKy OIBITa HPOBOJHTH B cocydax BarHepa
mromanso 0,018 M H Maccoil mouBs 5 KT B
KaK/IBIH COCY]] BRICAKHBAMTH 10 15 cemAH, B daze
TIOHBIX BCXOJIOB IPOBOAHIH MpOpeKHBaHHE II0-
ceBoB J0 10 pacTeHHH Ha cocyq.

OMY moilydeHO NIyTeM CMEIIHBAaHHA KpeM-
HHHCOAep:Kamero MHHEPAaIbHOTO KOMIIOHEHTA C
KYPHHBIM IIOMETOM, HPOMIEINIHM TEPMHIECKYIO
o6pabotky mpu 60...70°C, B cooTHomeHHH 1:1.
B  kadecTBe  MHHEpaTbHOTO  KOMIIOHEHTA

HCIIOTh30BaTH [EOTHT Tarapcko-
IITatpamanckoro mectopoikaeHna PT. B cocras
IeolIHTa BXOMHIH KIHHONTHIONHT — d0 30,0%,
MOHTMOPHLUIOHHAT — A0 30,0, omam-kKpHCTOOATHT
— mo 36,7, xamemHT — 10 21,0, kBapn — go 11,3%.
Ero obmuii XHMHYECKHH CcOCTaB BKIIOYAIH ClIe-
oyromHae 31eMeHTH (%): Si0, — 65.8; CaO —
17.16; Al,05 — 6,19; Fe,0; 06m. — 2,65; MgO —
1.45; K,0 — 1,43; TiO, — 0,35; Na,O — 0,16; P,05
—0,13; MnO < 0,01, mpoune mpumMecH — 4,6 [14].

AHanmH3 CTPYKTYPHl YpokKad MPOBOJHIH IIO
3. H. Kypounkomy (1968), yueT Ham3eMHOH H
KODHEBOH OHOMAcChl  CEIbCKOXO3AHCTBEHHBIX
KyIeTyp — IIyTeM B3BEIIHBAHHA Ha aHATHTHYIE-
ckux Becax. CozepxxaHHe Oellka B 3epHE OmIpee-
JuunH 1o bapHmeiny, asota —mo I'OCT 13496.4-
2019. dochopa —mo I'OCT 26657-97, Kaua — o
T'OCT 30504-97. CopepxaHHEe OpPraHHYECKOIO
BelecTBa B mouse BEIMOMHAIH 1o I'OCT 26213-
2021; pHgc— o TOCT 26483-85: H, —mo I'OCT
26212-2021; Spo— 1o I'OCT 27821-2020; Nye, —
mo Metoy KopHbHI/IA; TOJBHKHEIX COSTHHEHAH
P,05 5 K;0 —1mo TOCT P 54650-2011.

CTaTHCTHYECKYyI0O 00pabOTKy pe3yIIBTaToB
3KCHepPHMEHTOB BhMOMHEATH o b. A. JlocnexoBy
(2014) MeTOIOM THCOEPCHOHHOTO aHATH3A B TIPO-
rpamme Microsoft Office Excel.

Pe3yabTaThl H 00Cy:KIeHHe. ATPOXHMHYE-
CKHH aHaIIH3 IOYBBI OTpakaeT CTelleHb ee odec-
MeYeHHOCTH OCHOBHEIMH 3IIeMEHTAMH ITHTaHHA,
KHCTIOTHOCTh H YPOBEHB ILTOJIOPOAHA, HAa KOTO-
PBIX 0a3HPYIOTCA KAadeCTBEHHBIE H KOMHIECTBEH-
HEIE ITOKA3aTeH Oyaymero ypoxas (Tadm. 1).

Tabmuma 1 — ArpoXHMHAYecKas XapaKTePHCTHKA ITOYBHI B 3aBHCHMOCTH OT NIPHMEHEHHA YI0OpeHH:H

(mocite yOOpKH yporkas MITEHHITEI)

Bapan Macomangomsoprae [ [ B ]S
KonTpons 2,64 5,68 2,35 20,6
NsoPsoKso — {bOH 2,57 5,60 2.57 21.2
OMY 2 1/ra 2,70 5,77 2.35 22.4
OMY 3 1/ra 2,74 5,80 2.31 22,0
@oH + OMY 2 1/Ta 2,71 5,63 2.68 22,2
@oH + OMY 3 1/Ta 2.86 5,67 2.68 22.4
HCPys 0,10 0,12 0,09 1.2

Brecerne OMY Bo Bcex BapHaHTax OIIBITA
cnocoOcTBYeT NOBHINIEHAIO COAEp:KaHHA OpraHH-
geckoro Bemectsa: a0 2,70...2,74% — npH npH-
MeHeHHH Tobko OMY B HeclleyeMBIX J03ax, 10
2,71...2,86% — npH Hcrnoms3oBaHHH OMY mo
(hoHY MHHEPaIBHBIX YI0OpeHH.

Peaxnips cpefibl MOYBEHHOTO pacTBOpa B KOH-
TPOIBHOM BapHAaHTe cOCTaBwieT 5,68 en., mpH
BHeceHHH NPK HaOmonmaerca casur pH Ha
0,08 ex. B cTopoHY mOAKHCIEeHHA. B BapHaHTax
TONBKO ¢ IpHMeHeHHeM OMY CcABHT peakIHH
cpembl B CTOPOHY HEHTpambHOH IIpH g03¢ 2 T/Ta
cocrapmiaer 0,09 m 0,17 ex., opH mo3ze 3 T/ra —
0.12 m 0,20 en. MO OTHOMEHHIO K KOHTPOTI H
¢oHy cooTBeTcTBeHHO. BHeceHHe OMY B mo3e
2 T/ra BMecTe ¢ MHHEpAIbHBIMH YIOOpPEHHAMH

19

CIOBHTAeT peaKIHI0 II0YBEHHOTO pacTBopa B
cTopoHy Hefirpammsamus Ha 0,03 ex., mpu 3 T/Ta —
Ha 0,07 ef.. IO CpaBHEHHIO C (JOHOM.

I'ugponHTHYECKAd KHCIOTHOCTh I[IOYBEHHOH
cpensl mpH BHeceHHH OMY B mo3e 2 T/ra He H3-
MeHAeTcd, TpH 3 T/ra CHEIKeTcd  Ha
0,04 Mr-3kB./100 I. IO OTHOIICHHIO K KOHTPOIIIO.
IIpn Brecernn OMY coBMeCTHO ¢ MHHEPAIbHBI-
MH YIOOpEeHHAMH OTMEYEHO IIOBBINIEHHE HCCITe-
myeMoro moka3zarend Ha 0,11 mr-3k8./100 T oTHO-
MIeHA0 K QOoHY.

CyMMa NOITOMIEHHBIX OCHOBaHHH yBeIHIHBA-
erci BO BceX BapHaHTax ¢ 20,6 1o
22.4 Mr-3kB./100 T 110 OTHOIIEHHIO K KOHTPOIIIO.
Breceane OMY B /103ax 2 H 3 T/ra MOBBIIAET
mokasatenr Ha 1.4...1.8 wMr-sxB./100 T
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COBMECTHOE IIPHMEHEHHE OPraHOMHHEDAIBHBIX H
MHHEpAIbHBIX YI0OpeHHH B HCCIEOyEMBIX J03aX
—Ha 1,6...1,8 Mr-3x8./100 .

C HCIOIB30BaHHEM YIOOPEHHH MOBBIMIASTCA
colepikaHHEe IOABIDKHBIX (OPM  OCHOBHBIX
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3IEMEHTOB IHTAHHA B I[IOYBE:  MIEIOYHO-
THApPOMH3yeMoro azora — Ha 7,0...18,0 mr/kT,
mogBHKHOTO ¢ocdopa — Ha 22,0...65,0 MI/KT
kamaa — Ha 3,0...19,0 MI/KL, mo CpaBHEHHIO C
MMOYBOH B KOHTPOIBHOM BapHaHTe (pHC. 1).
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Puc. 1 — Cogep:kaHHe MOIBIKHBIX (OPM IEMEHTOB IHTAHHA B II0YBE IO II0CEBAMH MIIEHHITEI
(HCPps i Ny, — 10,5; P,Os — 8,9; K;O0 — 6,4), Mr/kr

AHamH3 TOYBEHHBIX 00pa3MoOB MHOJ IOCEBa-
MH TpeYHXH, OTOOpaHHBIX mocie cbopa ypo-
JKad, TIOKAa3BIBAET YBENHYEHHE COJePKaHHA

MAaccoBOH [JONH OpPraHHIECKOTO BEMECTBa BO
BCceX BapHaHTaX ¢ INpHMeHeHHeM OMY
(Tabdm. 2).

Tabmuma 2 — ArpoXHMHYecKas XapaKTePHCTHKA TTOYBHI B 3aBHCHMOCTH OT NIPHMEHEHHA Y0O0peHH

(mocite YOOPKH yporKas TPeTHXH)

Maccopad 104 opraHa- H, [ Sto

Bapuart YeCKOro BemeCTga, % PHxcy, €n. Mr-3kB./100 T
KoHTpOonb 2.60 5.64 2,52 204
NeoPsoKso — hoH 2,59 5,57 2.86 22.8
OMY 2 1/Ta 2,72 5,69 241 22.4
OMY 3 1/Ta 2.80 5,72 2,31 22,2
@on + OMY 2 T/ra 2,77 545 2,83 22.6
@on + OMY 3 T/ra 2,82 5.56 2.80 22,2
HCPys 0.16 0,11 0.14 1,2

IIpu BHeceHnn OMY B mo3ax 2 H 3 T/ra ycTa-
HOBIIEHO IIOBEIMIEHHE MAcCOBOH JOIH OpraHHYe-
cKoro BemecTBa a0 2,72...2,80%. B BapHaHTax c
OMY COBMECTHO ¢ MHHEPAIBHBEIMH YIOOpCHHA-
MH MaccoBas 011 OpTaHHIECKOr0 BEMECTBA yBe-
JTHYHIAch 10 2,77...2,82%.

OTMedeHO H3MEHEHHE pEakKlHH II0YBEHHOH
cpensl. B KOHTPONBHOM BapHaHTE peaKIHA
Omm3ka K HeHTpalbHOH H cocTaBmAeT 5,64 em.
Brecenne B mouBy OMY B 703e 2 T/Ta cCMemaeT
PH coneBoii BEITAKKH B CTOPOHY HEHTpaTIH3aIlHH
Ha 0,05 ex.. B no3ze OMY 3.0 T/ra — Ha 0,08 en..
[0 OTHONMEHHIO K KOHTpomo. BHeceHHe MHHe-
PanbHEIX yAoOpeHHH conpoBOKAaeTCA MOAKACTIE-
HHeM no4Bel Ha 0,07 en. B BapHaHTax ¢ IpAMEHe-
gaeM OMY B mo3ax 2 H 3 T/ra Ha (oHE MHHE-
PanbHEIX YI0OpeHHH KACIOTHOCTE IO CPABHEHHIO
¢ ¢omom moBemmaerci Ha 0,19 mw 0,08 em.
COOTBETCTBEHHO.

TuaponuTHYecKkad KHCIOTHOCTh IIOYBEHHOH

20

cpeIsl B KOHTPOIGHOM BapHAHTE COCTABIAET
2.52 mr-3kB./100 1. IIpH BHeceHHH B mouBy OMY
B JI03aX 2 H 3 T/Ta OTMeYeHO CHIDKEHHE HCCIEMy-
eMoro mokasaremrd Ha 0,11...0,21 mMr-3kB./100 T,
TI0 CpaBHEHHIO C KOHTpoleM. [HAponHTHYeCKAad
KHCIIOTHOCTh Bo3pactaeT Ha 0,34 mr-3kB./100 r
TIPH BHECEHHH MHHEDAIBHBIX YHIOOpEeHHH, Ha
0.31 mr-3k8./100 T — IPH HCHOIB30BAaHHH OPraHO-
MHHEpPambHEIX (2 T/Ta) H  MHHEPaIbHBIX
yooOperHil coBMmecTHO, Ha 0,28 Mr-3kB./100 T —
mpa OMY B no3e 3 T/ta.

CyMMa TIOTTIONMEHHBIX OCHOBAHHH TTOBBIMIAET-
cA BO BcexX BapHaHTax omblta: Ha 1,8...2,0 mr-
3KB./100 T IpPH HCIOIB30BAHHH TOoIbKo OMY H
1,8...2.4 mMr-3kB./100 T npu mpuMeHeHHEH OMY
Ha (oHe MAHEpATBHBIX yaoOpeHHil. ConepikaHHe
IMEeTOYHO-THAPOIH3YEMOIO a30Ta BO3pacTaeT Ha
10,0...21,0 mr/kr, momBmxkHOro ¢ochopa — Ha
20,0...82.,0 mr/kr, Kamua — Ha 12,0...28,0 MI/KT,
TI0 CPaBHEHHIO C KOHTpoIeM (pHC. 2).
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Puc. 2 - Coz[epH{aHHe IMOOBHAHBIX {b()pl\u[ INIEMEHTOB ITHTAHHA B IIOYEE II0J IIOCEBAMH IPEIHXH
(HCPys 111 Nges. — 6.8; P,05 — 9,2; K,0 — 7,4), Mr/kT

Ilpamererre OMY yBeTHYHBAIO BBICOTY
pacteHnii Ha 5,7...6,5 cm (12,0...13,7%), mo
CpaBHEHHI0 ¢ KOHTpoleM. Bo Bcex BapHaHTax
C HCIOIb30BaHHEM MHHEpAIBHBIX YIOOpeHHH
BeTHYHHA 3TOTO TIOKa3aTelsd Bo3pacTala Ha

14.4...15.8 cM (30,3...33,3%), M0 OTHOMIICHHIO
K KOHTpOIW. MakcHMalbHad B OIIBITE BBICOTa
pacTeHHH OTMedeHa NpH npHMeHeHHH OMY B
moze 3 T/ra coBMecTHO ¢ NPK — 63,3 oM
(tadm. 3).

Tabmumna 3 — CTpyKTypa yposKas IMIISHHAIEI B 3aBHCHMOCTH OT IPHMEHEHHA ynoOpeHHH

bno- YHcIo B KoJIoce,
Bglgfa JlmaHA Macca Macca IT. Macca sepes, T
Bapuant TeHE, KoJoca, pacte- KopHe#, | . ¢ KoTTO- ¢ co-
cM HHI, r 3epeH
cM r -KOB ca cy-na
KoHTpoIh 47.5 3.8 7.0 1.3 8.0 8.0 0.19 2.1
Nﬁ“fifféw - 61.9 5.9 13,7 33 120 | 17.0 0.40 438
OMY 2 1/ra 53.2 4,6 12,5 24 9,0 15,0 0.26 3,0
OMY 3 T/ra 54.0 4,7 13.1 2.0 9.0 14,0 0,32 32
®on + )
OMY 2 1/ra 63.0 6.4 15.3 2.9 13,0 17.0 0.42 5,0
®on + )
OMY 3 T/ra 63.3 6.2 16.5 3.0 12,0 18.0 045 5.6
HCPys 1.2 0.5 14 0.5 3,0 3,0 0,05 0.4

JIMHHA Koloca YBEIHIHBAeTCA BO BCEX BapH-
aHTaX C BHeCEHHeM YHoOpeHHH: NMPH BHECEHHH
OMY B HCCIeIyeMBIX H03aX 0e3 MHHepaIbHBIX
yooopermii — Ha 0,8...0,9 cMm (21,1...23,7%), mpH
BHeceHHH TobKo NPK — Ha 2.1 cM (55.3%), mmo
OTHOMICHHIO K KOHTPOIIO. B BapHaHTax COBMeCT-
Horo BHeceHHA NPK ¢ OMY mimHHa Komoca co-
ctaBmAeT 6.4 cm (OMY 2 1/ra) H 6,2 cMm (OMY 3
T/Ta), 9yTo BEINIe (oHa Ha 5,1...8,5%. HanGoms-
masd JUTHHA KoJloca OTMEUeHa B BapHaHTe MpH
couetanHH NPK ¢ OMY B 103e 2 T/Ta.

OO0masA OHoMacca HINECHHIB B KOHTPOIBHOM
BapHaHTe cocraBmieT 7,0 ©. [IpH mpHMeHeHHH
HCCIIeOyeMBIX yaoOpeHHH OHOMacca ObLTa B
1,8...2.4 pasza Bpime, ueM B koHTpole. [IpapocT
OHOMAcChI OT HCIIONMb30BaHHA Toabko OMY co-
craBmaer 5,5...6,1 I, IpH BHECEHHH TOIBKO

21

NPK — 6,7 1, ipu goGaeineHrH NPK B codeTaHHH
¢ OMY — 8,3...9.5 . MakcaMansHOE (popMHEpO-
BaHHe OHOMAacChl PacTEeHHAMH IMIIEHHITBl OTMede-
HO B BapHaHTe ¢ npHMeHeHHEM OMY B mo3e
3 T/Ta no GoHy MHHEpAIBHBIX YI0OpeHHI.

B BapHaHTax c BHeceHHeM yA0OpeHHH macca
kopHeii Opl1a BEIme B 1,6...2,3 pasa, o cpaBHe-
HHIO C KOHTponeM. IIpH BHeceHHH OMY 6e3 MH-
HepalmbHBIX yIOOpeHHH OHa yBeIHYHBaeTCA Ha
0,7...1,1 ©, mO OTHOMICHHIO K KOHTPOIBHOMY Ba-
pHaHTY, Ha 2,0 T — B cIIyJae NPHMEHEHHA TOIBKO
NPK, ma 1,6...1,7 r — npu coderanna NPK n
OMY.

Uncno KOTOCKOB B KOIOCE IO BapHAHTAM
oneiTa cocTaBadeTr 8,0...13,0 mT. C BHeceHHeM
yI0oOpeHHH BO3pacTal0T 03€PHEHHOCTh H Macca
3epHa. UHCIO 3€peH ¢ OJHOTO pAcTeHHA IIO
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BapHaHTAM OIbITa BappHpPYeT B Mpedenax
8,0...18,0 mT. B BapHaHTe BHECEHHA B IIOYBY
NPK coBmectHO ¢ OMY B f103e 3 T/Ta OTMEYIEHO
HaHOoNbIlee KONHYECTBO 3EPEH B KOIOCE —
18,0 mr. (ga 10 mT BHINE KOHTPOILHOTO
BapHAHTA).

Macca 3epHa ¢ Koloca KonedIeTcsa B OIBITE OT
0.19 r B KoHTpOIBRHOM BapHaHTe H 70 0,45 T B
BapHAHTaX ¢ NpPHMEHEHHEM HCCIeTyeMBIX yHoO-
peHHii. B 3aBHCHMOCTH 0T yA0OpeHHH H HX JI035I
Ypo:KaHHOCTH 3€pHA MINEHAIE YBEIHIHBAETCA HA
0,9...3,5 r. IIpu BHECEHAH MHHEpaIbHEIX yIo0pe-
HHH o0masd Macca 3epHa HOBbIMaerca 10 4.8 L,

MPH HCIIONh30BaHHH Tolbko OMY — mo 3.2 1, a
MPH HX KOMILIEKCHOM BHECEHHH — /10 5,6 T.

IIpavererne OMY yBeIHYHBAIO CPEIHIOIO
BBICOTY PacTeHHi, 110 CPaBHEHHIO C KOHTPOIEM,
Ha 2,5...6,2%, MHHepaIbHBIX YI0OpeHHH — Ha
18,7...34,1%. MaxkcHManpHad B OIIBITE BEICOTA
pacTeHHH OTMeYeHa MpH HCIomb30BaHHH OMY B
nmo3e 2 T/ra coBMecTHO ¢ NPK — 58,2 cM. Konxde-
CTBO CE€MAH Ha OJHOM pPacTEeHHH II0 BapHaHTaM
ONBITa cocTaBIIAIo oT 6,0 o 12,0 mT. ¢ HAHOOIIE-
mel BeTHIHHOH 3TOTO MOKAa3aTeld IPH BHECEHHH
OMY 2 1/ra Ha (OoHE MHHEpAIBHBIX VIOOpCHHIT
(Tabdm. 4).

Tabmana 4 — CTpyKkTypa yposkasd TPeIHXH B 3aBHCHMOCTH OT IPHMEHEHHA yA00peHAH

KomagectBo Bbromacca Macca
BapuaHT Bicora pac- CEeMsH Ha OJHOM | pacTeHHH, | KOpHeEH Macca sepen.
TEHHH, CM ’ ’ T/cocyn
pacTeHHH, MMT. T r

KoHTponb 434 6.0 20,7 2.9 2.9
NgoPsoKso — hoH 53.5 9.0 28.6 3.0 4.3
OMY 2 1/ra 445 7.0 21,7 2.5 3.5
OMY 3 T/ra 46,1 8.0 22.0 2.2 3.2
®oH + OMY 2 T/ra 58.2 12,0 32.0 3.8 5.4
®oH + OMY 3 T/ra 51.5 11,0 28.0 2.7 4.9
HCPys 1,6 3.0 0.7 0.5 0.6

IIpapoct ©OHOMAacchl NpPH HCIOOIB30BAHHH
Toneko OMY cocraBuger 4,8...6,3%. B BapHan-
Tax C HCIIOIh30BAHHEM MHHEPATBHEIX YIOOpeHHH
TIPOHCXOJHT Oollee HHTEHCHBHOE HAKOIUIEHHE
OHOMacchl, 9eM B JpPYTHX BapHaHTaX. IIpH mpH-
MeHeHHH Tonbko NPK GHOMacca moBBICHIACH 10
28,6 . Ilpa coBMecTHOM mnpHMeHeHHH NPK ¢
OMY — go 32,0 u 28,0 r mpH mo3ax OMY 2 u
3 T/Ta COOTBETCTBEHHO.

Macca kopHeH pacTeHHH I'PeYHXH 10 BapHaH-
TaM OIBITa H3MEHAETCA B Impeaenax ot 2,2 mo 3.8
r. Hamboneman mMacca KopHeH copMHpPOBaHa B
BapuHanTe OMY (2 T/ra) Ha OHE MHHEpaIbHBIX
yIoOpeHHi.

IIpaMeHeHHe MHHEpalIbHBIX H OpraHOMHHeE-
PaTBHBIX YA0OpeHHH CIIOCOOCTBYET YBETHICHHEO
Ypo:kaHHOCTH TPeYHXH. B BapHaHTax ¢ Hccledy-
eMBIMH J03aMH OMY 0e3 MEHepanbHBIX yao0pe-
HAH ypo/kaHHOCTh moOBBImIaeTrcd Ha 10,3...
20,7%, o OTHOIIEHHIO K KOHTPOIIO. B BapHaHTe
TONIBKO ¢ MHHEPATFHBIMH YI0OpEeHHAMH ypoKaii-
HOCTH, II0 CPAaBHEHHIO ¢ KOHTPOJIEM, OBEIMAETCA
Ha 48,3% wu cocraBmier 4.3 r/cocyn. Ilpm

COBMECTHOM HpPHMEHEHHH OPraHOMHHEpPATbHBIX
H MHHEPATbHBIX YIOODEHHH ITydmiHM OKa3aici
BapHaHT ¢ OMY B no3e 2 T/Ta, TIe YpoXKaHHOCTD
MOBRIMIAaeTcA Ha 25,6%, 1o cpaBHEHHIO ¢ (DOHOM.

Hapsagy ¢ DOTydeHHEM BBICOKHX YpOKacB
CenbcKOX03AHCTBEHHBIX KYIBTYp He MeHee Bak-
HOH 3ajadeH ocTaeTcA KadeCcTBO pPacTeHHEBOIUe-
CKOH TPOJYKITHH (XHMHYECKHH COCTaB, COJepiKa-
HHe OellKa B 3epHE H JIp.).

ConepkaHHe 00IIero a30Ta B 3epHE MIITEHHIBI
[0 BapHaHTaM OIIBITa BapBHpPYET B Mpedenax
2,19...3,67%, tdochopa — 0,56...0,68%, KamHa —
0,99...1,18% u Genka — 12,24...20,62%.

Brecernne OMY B no4By Kak OTAENBHO, TaK H
B COYCTAHHH C MHHEPANbHBEIMH YIOOpEeHHAMH
CIocoOCTBYET YIyUIIeHHI0 GHOXHMHYECKHX II0-
KazareneH 3epHa nmeHHNEL. [IppmMereane OMY B
mo3ax 2 H 3 T/ra YBeIHYHBAET, II0 CPABHEHHIO C
KOHTpOIIEM, cojep/kaHHe a3oTa — Ha 1.33 H
1.48%, Genka — Ha 7.62 H 8.38%; M0 CPaBHEHHIO
¢ doroM comepikanHe a3oTa — Ha 0.17 u 0,32%,
fenka — Ha 0.88 H 1.64% COOTBETCTBEHHO
(Tadm. 5).

Tabmumna 5 — XeaMHYIeCKHEe 0KA3aTelH 3ePHA MIISHHIEI B 3aBHCHMOCTH OT IPHMEHCHHA yI00peHHH

BapnasT Comep (?éﬁle{foﬁzm ™) Conep:xanne Oenka, %
KoHTpOIb 2,19 12,24
NsonKﬁo — (bOH 3,35 18,98
OMY 2 1/Ta 3.52 19.86
OMY 3 1/ra 3.67 20.62
@oH + OMY 2 T/ra 3.46 19.27
@oH + OMY 3 T/ra 3.61 20.44
HCPys 0,06 0,06

B BapranTe ¢ OMY B 103¢ 2 T/Ta COBMECTHO
¢ MHHEPATbHBIMH YyHOOpEeHHAMH COJepiKaHHe
a30Ta B 3epHE yBelHdHBaeTca Ha 1,27%, Genka —
Ha 7,03%, o cpaBHEHHIO C KOHTPOIIEM.

ITo cpaBHeHHIO ¢ (JOHOM CofIepiKaHHE a30Ta H
Oenka Bo3pacrtaer Ha 0,11 1 0,29% cooTBeTCTBEH-
HO. IToBemmeHne 10361 OMY 1o 3 T/ra Ha doHE
MHHEPATbHBIX YIOOpEHHH YBEIHIHBAET COMEp-
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skaHHe azora Ha 0,26...1,42%, Genxa — Ha 1,46...
8.2%, M0 CpaBHEHHI C KOHTPOJBHBIM H (DOHO-
BBIM BapHAaHTaMH.

Copep:kaHHe a30Ta B 3epHE TPEYHXH II0 BapH-
aHTaM  OIBITa  BappHpPYeT B  IpefAenax
1,59...1,83%, docdopa —0,42...0,49% H KamHg —
0,82...1,01%. ConepxaHHe a30Ta, IO OTHOIIE-
HHIO K KOHTpoIro, noBeimaerca Ha 0,05 1 0,11%
IPH BHECEHHH B M04YBYy oTAensHO OMY B go3ax

Tabmuma 6 — DbHOXHMHYecKHE IIOKAa3aTelH

2 u 3 T/ra, Ha 0,24 u 0,20% IIpH COBMECTHOM BHE-
CEeHHH OpraHOMHHEpPATbHEIX (B m03ax 2 H 3 T/Ta)
H MHHEPATBHBIX YJOOpEeHHH COOTBETCTBEHHO
(tabm. 6). IlpumeHerHe OMY BMecTe ¢ MHHE-
PaNbHBIMH YIOOPEHHAMH MOBBINIAET, B CpPaBHe-
HHH ¢ (poHOM, coepikaHHe azoTa Ha 0,12% — opH
moze 2 T/ta, Ha 0,08% — mpH go3e 3 T/Ta H HE3HA-
YHTENFHO YBEIHIHBaeT cojep:kanHA (ocdopa u
KAIHA B 3€PHE.

3CPHAa TIPEYHXH B 3aBHCHMOCTH OT IIPHMCEHCHHA

yaoOpeHHH
BapuanT Conep (ﬁﬁiﬁiﬁ ™) Copnepxanne Genka, %
KoHTpOIb 1,59 9,41
NﬁonKﬁD — (bOH ].,?1 ]0,10
OMY 2 1/Ta 1.64 9.62
OMY 3 1/ra 1.70 10.09
@oH + OMY 2 T/ra 1.83 10,51
@oH + OMY 3 T/ra 1.79 10.59
HCPys 0.16 0,12
Comepikanne Oelka B 3€pHE TPEUHXH IO COUETaHHH ¢ MHHEpAIbHBIMH yJI0OpeHHAMH: IO
BapHAHTAM OIBITAa BapbHpPYeT B Ipelenax CpPaBHEHHIO ¢ ()OHOM, BEICOTA PACTCHHEH YBEIHIH-
9.41...10,59%. MakcHMmanpHOE COJep:KaHHE Baerca — Ha 1,8...2,3%, 1OmHHA Kolloca — Ha

Oenka oTMedeHO IIpH IpHEMeHeHHH OMY H
MHHEPATBHBIX yJOOpEeHHH COBMECTHO: IIpH
Jo3e 2 T/ra cojepkaHHe Oellka COCTaBIAET
10,51%, 9ro BEIme KOHTpousA Ha 1.1%. doHa
— Ha 0,41%. B ciygae HCHOIB30BaHHA [I03HI
3 T/ra comepxkaHme Gemka cocrapmieT 10.59%,
qTO BBINIE KOHTPOJIBRHOrO BapHaHTa Ha 1,18%,
¢dona — Ha 0,49%.

Ilomo;kATENBHOE BIHAHAE MpAMeHeHAA OMY
Ha (H3HYecKHe, XHMHYECKHE H OHONOTHYECKHE
CBOHCTB NOYBEL, a TaKXKe HAa POCT H pa3BHTHE
pa3NHYIHBIX pacTeHHH NpeAcCTaBIeHO B HCCIEI0-
BaHHAX [15, 16, 17]. C BHecemnem OMY mpomHc-
XOJHT yBEIHIeHHE €MKOCTH NOTTIONMEHHA IOYBOH
HOHOB, VIydIIeHHE CTPYKTYpHOTO COCTOSHHA
TIOYBEI, NOBHINICHHE MOJBHKHOCTH KATHOHOB H
AHHOHOB, a Takke HX IOCTYIUICHHE B
pacterns [18. 19, 20].

BoiBoabl. BEecerne OMY ynyumaer ar-
POXHMHYECKHE CBOHCTBA TIOYBHI IIOJ] IIOCEBAMH
ApOBOH TIINNIEHHANBl H TPEYHXH: COJepiKaHHE
OpPraHHIecKOT0  BeIecTBa YBENHYHBAeTCA 10
2,70...2,86%, oOmMeHHad H THIPOIHTHYECKAA
KHCIIOTHOCTH CHHKAIOTCA Ha
0,03...0,20 Mr-3kB./100 T, cCyMMa TIOITIOMEHHBIX
OCHOBaHHH TIOBBIMIAETCA Io
22.0...22.4 mr-3kB./100 T, Bo3pacTaeT cojmepia-
HHe a30Ta, pocdopa H KaTHi.

ITomoxxaTenbHEI 3¢/eKT Ha APOBOH MIICHH-
II€ BBIABIIEH B BapHAHTAaX ¢ IpAMeHeHHeM OMY B

5,1...8,5%, Gmomacca — Ha 11,7...20,4%, ypo-
JKaHHOCTh 3epHa — Ha 4,2...16,7%; mo cpaBHe-
HHIO C KOHTpOJEM, BBICOTA pacTeHHH IIOBHIMIAET-
ci— 32,6...33,3%, ogmHHA Kojgoca — Ha
63,2...68,4%, Omomacca — B 2,2...2.4 pa3za, ypo-
JKaHHOCTP 3epHa — B 2,4...2,7 pa3a. MakcHMalb-
HEIH B OIBITE BBIXOJ 3€pHA OTMEYeH IIPH BHece-
HEH OMY (3 1/ra) B KOMILIEKCE ¢ MHHEPAIBLHEI-
MH yo0peHHAMH. B cirygae npamereHHa OMY B
mo3e 3 T/ra obmee copmepkaHHe a30Ta H Oelka
noBeImaerca g0 3,67% u 20,62% coOTBeTCTBEH-
Ho. IIpr npuMeHeHnH 2 T/ta OMY Ha ¢oHe MH-
HepalbHBIX YA0OpPEHHH BBICOTA PACTEHHH YBEIH-
gaBaeTcia Ha 8,8%, KolHdecTBa CeMAH Ha OJHOM
pacteHHH — Ha 3,0 mrt., 6HOMacca — Ha 11,9%,
Macca KopHeH — Ha 26,7%, ypo/KalHHOCTb 3epHa —
Ha 25,6%, cofiep/KaHHE a30Ta B 3€PHE MOBBIINACT-
ca mo 1.83%, 6emka — mo 10,51% (Ha doHe MHHE-
pambHBIX ymoOpeHmit 6e3 OMY - 1.71% m
10.10% COOTBETCTBEHHO).

OpraHoMHHEpaNbHOE yHOOpEeHHEe Ha OCHOBE
KYPHHOTO IIOMETA H IIEOIHTa MOXKHO PEKOMEHI0-
BaTh B KadecTBE HCTOYHHKA 3]IEMEHTOB MHHe-
paTbHOTO MTHTAHHA NINIEHANH! H TPETHXH, a TAKKe
A COXPaHeHHA MNOTEHIIHATHHOTO IIIOAOPOIHA
TIOYBEIL.

CBenennsi 00 HCTOYHHAKe (PHHAHCHPOBA-
HHA. Pabora BrInOnHeHa B paMmkax [ocymap-
CTBEHHOIO 3a7aHHAA MHHHCTepCTBA HAYKH H BEIC-
mero oopazosarma Ne 124050300050-4.
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denepalbHEIH HecTleIoRaTeIECKHH NMeHTp Kazanckui HayaHEIH neHTp AH, Kazans, PoccHA

AGROCHEMICAL PROPERTIES OF GRAY FOREST SOIL AND THE STRUCTURE OF GRAIN CROPS
YIELD UNDER THE INFLUENCE OF SILICON-CONTAINING ORGANOMINERAL FERTILIZER
R. R. Gazizov, R. R. Safina, L. Z. Karimova, K. R. Garafutdinova,

Abstract. The aim of the research was to study the effect of silicon-containing organomineral fertilizer (OMF) on
the quantitative and qualitative characteristics of spring wheat of the Yoldyz variety and buckwheat of the Nikolskaya
variety, and the main agrochemical indicators of gray forest soil. The work was carried out under the conditions of a pot
experiment, the scheme of which assumed the study of the following options: without fertilizers (control); NgyPsrKeg -
background; OMF 2 t'ha; OMF 3 t’ha; background + OMF 2 t/ha; background + OMF 3 t/ha. OMF was obtained by mix-
ing heat-treated organic (chicken manure) at 60...70 °C and mineral (zeolite from Tatar-Shatrashan deposit of the Republic
of Tatarstan) components in a ratio of 1:1. Soil and plant samples were analyzed using generally accepted methods. Agro-
chemical characteristics of the soil before the experiment: gray forest medium loamy soil with an organic matter content of
2.9%, pHgc: of 5.86 units, hydrolytic acidity of 2.16 mg-eq./100 g, the sum of absorbed bases of 20.2 mg-eq./100 g, the
content of alkaline-hydrolyzable nitrogen of 77.0 mg/kg, mobile phosphorus and potassium of 238.0 and 180 mg/kg, re-
spectively. Under the influence of OMF, the agrochemical properties of the soil under wheat and buckwheat crops im-
prove: the exchange and hydrolytic acidity indicators decrease by 0.03...0.20 mg-eq./100 g, the sum of absorbed bases
increases to 22.0...22.6 mg-eq./100 g, and the content of macroelements increases. Application of OMF in doses of 2 and
3 t/a both separately and in combination with mineral fertilizers improves the crop structure and increases the yield and
quality of wheat grain: plant height increases by 5.7...15.8 em, ear length - by 0.8...2.6 cm, biomass - by 5.5...9.5 g, grain
yield - by 0.9...3.5 g/vessel, compared to the control. Protein content increases by 7.03...8.38%. Improvement of buck-
wheat parameters under the influence of OMF and mineral fertilizers relative to the control values was established - plant
height increases by 1.1...14.8 cm. biomass - by 1.0...11.3 g, yield - by 0.3...2.5 g/vessel. Protein content in buckwheat grain
increases by 0.21...1.18%.
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