ATPOHOMUSA

DOI
VK 631.559.633.11:631.53.048:631.81 .
MHWHEPAJIBHOE IMTAHUE IPOBOU NNIIEHUIBI ITPA PA3JIMYHBIX HOPMAX
BBICEBA HA CEPBIX JIECHBIX IOUYBAX IIPEJKAMbSA PECITYBJINKHA TATAPCTAH
9. H. bukraruposa, A. P. Cep:xxanoBa

Pedepar. B crarbe 0000matoTcss pe3yabTaThl ONBITOB MO U3YYECHHIO U pa3padoTKe METOJOB
ONTHUMHU3AIIMM MUHEPAJIBHOTO TIMTaHUs JUIsl sIpOBOW MIIEeHUIBI Ha nouBax IIpenkambs PecryGnuku Ta-
TapCTaH MPYU Pa3HBIX HOpPMax BBICEBA, YTOOBI MMOBBICUTH YPOXKaHHOCTH M KauecTBO 3epHa. [loseBbie nc-
crnenoBanus BeIonHsuM B 2022 roay Ha tepputopun OOO «ArpobuorexHomnapk» Kazanckoro rocy-
JapCcTBEHHOTO arpapHOro YHHBEPCHTETA, PacIojioxkeHHoro B Ilpeakamckoi 30He PecmyOmuku Tatap-
ctaH. OOBEKTOM HCCIIEAOBAHNUS CIIYXKHJIa ApoBast MIIEHHNA copTa Monapi3, Bo3aenbBacMast B yCIOBUAX
cepoi lecHOM MouBbI. J{JIst MPOBEICHNS 3KCIIEPUMEHTa Oblila BRIOpaHa IoYBa CEPOTro JECHOTO TSHKEJIOTO
cyrnuHKa, cogepxkamas 3,0 (mo TropuHy) equamIl rymyca, 176 mr moasmkHOro (ocdopa, 109 mr/xr
obmenHoro kanust (1o KupcanoBy) u 27,3 ocnoBanuii Ha 100 r moussl B cioe 0-20 cMm. HacbimeHHOCTD
OCHOBaHMsIMU cocTaBiisiia 87,7%, a pH pacTBopa coxeBoro skcTpakra OblI paBeH 5,6. /s mpoBeeHus
9KCIIepUMeHTa Obula MPUMEHEHa Cepysl U3 YeThIpeX HOpM BbiceBa - 4, 5, 6, 1 7 MJIH CeMsH Ha reKTap
JUISL KaXXIoro nuTaresibHoro ¢ona. CiaydaiiHBIM 00pa3oM OBLIO PacIHONOKEHO HECKOJIBKO NENSTHOK C
Pa3sHBIMU MHUTATEIbHBIMU (POHAMH H TTOCIECIOBAaTEIbHBIMI HOpMaMH BbiceBa. O0IIast IUIomah ACITHOK
coctapmna 60 M%, a yuerHas - 50 m>. Cxema ombita: I BoH - 6e3 ynoOpennii (korTpons); 11 don - pac-
YeTHBIA (DOH Ha IDTAHUPYEMYIO YpokaitHOCTP 3epHa 3 1/ra; Il ¢oH - pacueTHbI (OH HaA IUTAHUPYEMYIO
ypokaHOCTb 3epHa 4 T/ra. OnTUManbHast HOpMa BBICEBA COCTaBHIIA 5 MIIH/Ta Ul yIOOPEHHOTO COpTa
u 4 MiH/Ta 17151 €CTECTBEHHOT'O COPTA M MPUBEJIA K MOBBIICHUIO ypoxaliHocTh Ha 1060-1200 xr ¢ 1 ra
0 cpaBHEHHIO ¢ KoHTposieM. [Ipu Hopme BbiceBa B 6 Mutn/ra Ha 11 u 11l nurarensHOM QoHe copepixanue

KJIEWKOBHHBI YBEJIMUMIOCh Ha 1,8% 10 CpaBHEHUIO C €CTECTBEHHBIM (DOHOM.

KiroueBble cjioBa:
MMUTaHUC PACTCHUI.

sgpoBas MNuIeHUOa,

BBenenme. J[ByMs caMbIMU Ba)XXHbBIMH Be-
IIaMHU TIpH TPOM3BOJCTBE NMPOAYKIHU PacTCHUE-
BOJICTBA, SIBJSIFOTCSI BHECEHUE YNOOpEHHH M HOP-
Ma BBICEBa MIICHHUIIBI. Tak Kak peIHOYHAs LIeHa Ha
€IMHUILY MIIEHUIBl YBEIUYUBAETCS, CTOMMOCTD
pecypcoB, HEOOXOAMMBIX JUIsl IPONU3BOJICTBA TOU
€MHULIBI MUIEHUIBI, HEYKJIOHHO pacteT [1, 2, 3].

[Tmonopoane MOYBHI SBISIETCS OAHHM U3 OC-
HOBHBIX KOMITOHCHTOB MOBBIIICHHSI YPOXKAHHOCTH
TIPY BBIPAIIMBAHUY 3€PHOBBIX KyJIbTyp. [IpaBuib-
HO OpraHW30BaHHAs IIpoOrpamMma IUIOAOPOANS,
BKITIOYAIOIITAS pEeKOMEHyeMbIe METOBI
BHECEHMs  yAOOpeHMH W H3BECTKOBAHUA,
MOJKET IOBBICHTH YPOXAWHOCTh M Ka4decTBO
B OOJIbIICH CTENeHH, 4eM Jitobas Ipyrast OTAelb-
Hasl NIpaKkTHKa yrpasieHus [4, 5, 6].

OnruMuzanys pocTa M pPa3BUTHS MIICHUIBI
BO MHOTOM 3aBHCHT OT IIOYBEHHOW CpeJbl
mpu nocese [7, 8, 9]. Xots pa3zbpacsiBaHHE SIBIIS-
€Tcs BapHaHTOM JUIA TOCEBA IIICHHUIIBI, MIPEIIo-
YTUTEJIbHEE HCIIONB30BaTh JOJDKHBIM 00pa3oM
OTKaJTMOPOBAaHHYIO CESNKY, IIOCKOJIBKY pacmpee-
JICHWE CEeMsIH, KOHTAKT CEMSH C II0YBOH W
rIyOMHY 3aJelKd TPYIJHO KOHTPOJIHMPOBATH IPH
pasOpaceiBaHnu. VcciieoBaHUsl  TTOKa3bIBAIOT
YBEJIMUYEHNE YPOXKAITHOCTH NIIEHUIIBI TIPH TITy00-
Kot oOpaborke mousel [10, 11, 12]. Poct m
MIPOHUKHOBEHHE  KOpHEW  obierwarorcs, a
MMOTEHIMAJ TOTJIONIEHUS BOABI W IMUTATEIBHBIX
BEIIECTB YBEJIMYHUBAETCS 3a CYeT 00pabOTKH 1moU-
BBl Ha TIOJISIX C TBEP/IBIM I'PYHTOM HJIM YIIJIOTHEH-
HOi1 mouBoii [13, 14, 15]

MakcumanbHeId  ypokail Ha ymoOpeHHBIX
MOYBAaX JOCTHUTAETCS ITIPH CHIKEHHBIX HOpMax
BBICEBA, YTO OTJINYALTCS OT OCAHBIX, HE YIOOpEH-
HBIX TT04B. braromaps 6oraTteiM moyBamM pacTeHUs
Pa3BUBAIOTCS CHIIbHEE M IMEIOT OOJIBIIYIO KOpHE-
ByI0 cuctemy [16, 17, 18].

YPOXaHHOCTB,

HOpMa BbICEBA, KJIEIKOBHUHA,

MHorue uccienoBaTeny U3ydald OTICIbHBIC
METO/IbI TIOBBIMICHNS YPOXKXAHHOCTH SIPOBOH TIIIIe-
HUIIBI, CBSI3aHHBIE C yIyYIIEHHEM arpoNpHEMOB U
BBIpAIlMBAaHHEM 3TOH KYJIbTYypbl Ha CEphIX Jec-
HbIX IouBax Pecny6nuku Tataperan [19, 20].

Llens HamMx ucclienoOBaHUM COCTOSJIA B TOM,
yTOOBI ~M3Yy4UTh W  pa3padoOTaTh  METOJBI
ONTHMU3AIIMY MUHEPAIBHOTO MHUTAHUSA VIS SIPO-
BOW TIIGHWIBl Ha CEpPBIX JIECHBIX IOYBAax
[penxamps PecnyOomukn TaTactaH mpu pa3HBIX
HOpMax BbICE€BA, YTOOBI MOBBICUTH YPOKAHHOCTD
1 KauecTBO 3epHa.

YcaoBuss,  marepuajabl M MeTO/IbI.
B 2022 roay BO BpeMs Bererauuu SpoBOW MIle-
HUIBI TIOTOJIHBIE YCJIOBHS OBUTH ONMarorpusiTHBI-
MU A7 GOPMHUPOBAHUS BBICOKOTO yposkas. B mae
Bbimajno 205% ot cpenHeil MHOTONETHEH HOPMBI
0CaJKOB, a CpeAHAsA TeMIlepaTypa BO3ayxa Oblia
Ha 3,3°C Hmke HOpMBI. B mioHe BbImajno Bcero
34% oT HOPMBI OCaJIKOB, HO OHU PacCIpeAEIUINC
HEpaBHOMEPHO ¥ OCHOBHOE KOJIMYECTBO BBIAIO
B IIepBOH Aekase Mecsna. OCHOBHOE KOJIMYECTBO
0CaJIKOB B MIOJIE BBINIAJIO B TPEThEH NeKane, Mpu
TOM, YTO TeMIIepaTypa Bo3ayXa ObLIa BhIIIE MHO-
FOJIETHUX 3HAYEHUN BO BTOPOM U TpPETbEeH JAeKa-
Jax Mecsma. B aBrycrte Temmeparypa Obuia BbIIIe
MHOTOJICTHHX 3HaueHui Ha 4°C, u He ObLIO Ocaj-
KoB. [l mpoBeneHMs SKCIepUMeHTa Oblia BbI-
OpaHa moYBa CEporo JIECHOTO TSDKEJIOro CYIJIMH-
Ka, copepkamias 3,0 (mo Tropuny) eaunun rymy-
ca, 176 mr noxsmwxkHoro ¢docdopa, 109 mr/kr 06-
MeHHOTO Kanma (o Kupcanomy) n 27,3 ocHoBa-
auit Ha 100 r mouss! B cioe 0-20 cm. Hacermen-
HOCTh OCHOBaHUsIMHU cocTaBisuia 87,7%, a pH
pacTBopa COJIEBOTO IKCTpaKTa ObLT paBeH 5,6.

ITepen sKcriepUMEHTOM Ha 3TOM IIoje Oblia
BBIpallleHa O3MMasi POXKb, a 3aTeM II0YBa ObuIa
obpaboraHa B TpeTbeld IIOJIOBHHE aBTyCTa.

ATPOBUOTEXHOJIOI'MH U IU®POBOE 3EMJIEJAEJIME | Homep 3 (7) | 2023



ATPOHOMUSA

Hanee, ynoOpeHus: ObUIM BHECEHBI NP IPEIIIO-
CEBHOM I10CEBE B COOTBETCTBHU C METOJOM pac-
YeTHOTo OamnaHca.

Jnst mpoBeneHus OmbITa OblIa MCHONb30BaHA
clemyromas cxema:

* I ¢oH - 6e3 ynobpenuii (KOHTPOIIB);

* II don - pacuerHslii (HOH Ha IUIAHUPYEMYIO
ypoaiHOCTb 3epHa 3 T/Ta;

« III ¢oH - pacueTHbIil (HOH Ha IUTAHUPYEMYIO
ypOXKaiHOCTb 3epHa 4 T/ra.

Jnst mpoBeieHNs SKCIIEPUMEHTa OblIa IpHUMe-
HEHa CepHs W3 YeThIpeX HOPM BhIceBa - 4, 5, 6,

7 MIH CeMsSH Ha
MUTATEBHOTO (hOHA.

CrnygaifHBIM 00pa3oM OBUIO PpaCIIONIOKEHO
HECKOJIbKO JICNISTHOK C pa3HbIMH MUTATEIbHBIMU
(hoHAMH U TOCNEOBATENILHBIMA HOPMAaMHU BBICE-
Ba. O0mmas miomans IejIsTHOK coctaBmiia 60 Mz, a
yuerHas - 50 M.

PesynbTaTel m o6cy:xkmenne. OcoOCHHOCTU
pocta W pa3BUTHA PACTCHUN OBLIM 3aTPOHYTHI
YCIOBUSIMH OKPY)KAIOLICH CpelIbl IO/ pPa3HbIM
BBICEBOM M YPOBHEM IHTATEJIbHOCTH, Kak
yKa3aHo B Tabmmie 1.

TeKTap JId  KaXaoro

Ta6nnua 1 — ITonHoTa BCXOOB U COXPAHHOCTH paCTeHI/Iﬁ HpOBOﬁ MIICEHUIbI B 3aBUCUMOCTU OT HOPM

BbBICCBA MIPU PA3TIUIHBIX (bOHaX IIUTaHUA

®oH nu- Hopma [TosiHBIE BCXOABI [lonHas cnenocth

TaHMs BBICEBA, KOJIMYECTBO % KOJIMYECTBO % OT umca % OT YKCIia BbI-
MJIH/Ta pacTeHU, M pacTeHHH, M BCXOJIOB CESTHHBIX CEMSTH

be3 BHece- 4 341 85,2 315 91,3 78,7

uust NPK 5 396 79,2 360 90,9 72,0

6 446 74,3 400 89,6 66,7

7 492 70,3 442 89,0 63,1

NPK 4 371 92,7 336 91,0 84,0

Ha 3 T 3ep- 5 421 84,6 383 91,0 76,6

Ha 6 466 77,7 424 89,4 70,7

7 523 71,9 458 87,5 65,4

NPK 4 365 91,3 329 90,1 82,3

Ha 4 T 3ep- 5 429 85,8 384 89,5 76,8

Ha 6 464 77,6 416 89,0 69,3

7 517 73,9 456 88,2 65,1

OTH JaHHBIE MOKa3bIBAIOT, YTO LEJIOCTHOCTD
MIPOPACTaHUs CEeMsIH CHIDKANach C YBEIMYCHHEM
HOPMBI BBICEBA Ha BCEX INUTATEIBHBIX CpEAax.
Beicmme mokasaTeny HENOCTHOCTH NMPOpPacTaHHsS
OBUTH JOCTUTHYTHI NMIPH HU3KOH IUIOTHOCTH TIOCE-
BOB, @ IMEHHO, IIPH BBICEBE 4 MIIH BCXOXKHX Ce-
MsiH Ha rektap. Ha nepBom Tpoduueckom ypoBHe
mokaszarenb cocTaBui 85,2%, a Ha yHOOpPEHHBIX
¢donax —92,7-91,3%.

OT0 MOXHO OOBSICHUTH 0OJee YCTONUMBBIM
BOJIHBIM PEXHMMOM B IIEPHO MPOPACTaHUS CEMSIH.
KonmuecTBO 1MOCEBOB 3aBHCHUT OT IIOTHOCTH I10-
CaJIKi B T€UEHHE BETETAllMOHHOTO MEpHoJa, Mpu
YBEJIMUYEHUH KOTOPOH HAOIIONANIOCh yBEIWYEHHE
MOTEPh PACTUTEIHHOCTH.

OTO0 MOXeT OBITh CBS3aHO C YXYIIICHHEM

YCJIOBUH BJIaKHOCTH, CBETa M TEIJia B MOCEBaX C
BBICOKOW IIJIOTHOCTBIO TIOCEBa U CHUKECHHEM
YCTOMYMBOCTH pAaCTeHHH K HEOIarompHUATHBIM
YCIIOBUSIM B 3THX MOCEBAX.

VYcnoBust oKpyskarolel cpelibl B TEUEHUE Be-
retanoHHoro nepuoaa 2022 rojxa okasaid 3Ha-
YUTEILHOE BIMAHUE Ha XapaKTEPUCTUKU POCTa U
pa3BuTHUs ApoBoil nueHunsl copra «Monaez». Ha
YPOXKANHOCTh TaKXKE MOBJIHUSIO KOJUYECTBO IMH-
TaTeNbHBIX BEIIECTB B TPYHTE U HOPMa BBICEBA.

[IpousBeneHHble pacyeThl YpOXKalHOCTH IIO-
Ka3aJid, YTO Ha IUIOAOPOJHBIX IOYBAX Ypoxkail-
HOCTb SIpOBOM MIIEHULIbI YBEJIUUMBAJIACH C YBEJIH-
YEHUEM HOPMBI BBICEBA, OJHAKO, KaK MOKa3aHO
B Tabiuie 2, Takoe yBeJIMUeHUE ObLJIO OrpaHuye-
HO OMPEJIEIICHHBIM MPECIIOM.

Tabnuna 2 — YpoxaifHOCTb sIpOBO# TIIEHUIIBI B 3aBUCUMOCTH OT HOPM BbICeBa M (DOHA MUTAHUSI, T/Ta
®oH nuTaHug Hopma YpoxaitHOCTb, T/Ta ITpubaska, kr %
BBICEBA, (bakTHyeckas 3a BEIYETOM 1o oHy 110 HOpMaM K (poHy
MJIH./Ta BBICCIHHBIX NHUTaHUA BBICCBA NUTaHUA
CEMAH
EcrecTBenHbIit 4 2,58 2.40 - -
don 5 2,57 2,35 - 10
6 2,49 2,22 - 90
7 2,50 2,18 - 80
NPK, paccuu- 4 3,54 3,36 960 - 37,2
TaHHBIA HAa 3 T 5 3,63 3,41 1060 90 41,2
3epHa 6 3,62 3,35 1130 80 45,3
7 3,62 3,30 1120 80 44,8
NPK , paccun- 4 3,63 3,45 1050 - 40,7
TaHHBIN Ha 4 T 5 3,77 3,55 1200 140 46,7
3epHa 6 3,59 3,32 1100 -40 44.2
7 3,47 3,12 940 -190 37.6
A 0,15
HCPys B 0,08
AB 0,13
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HccnenoBanue Tmokasajlo, 4TO HauiIydwias
TyCTOTa_CTOSHUSA PacTeHHH SAPOBOHM IIIEHHUIbI
copta «lonap3» Ha eCTECTBEHHOM (pOHE COCTaB-
nser 354 pacTeHHs Ha KBaIpaTHBIM MeTp, a Ha
BTOpPOM | TpeTbeM (hoHax - ot 425 mo 428 pacre-
HUU Ha KBaJpaTHBIM METp.

OpHaKo, TMOBBIILIEHNE TTOCEBHBIX HOPM C 4 110
7 MJIH BCXOXHX CEMSH Ha | ra mpuBOIMIO K CHHU-
KEHUIO KyCTHUCTOCTH PAacTEHHH Ha eCTECTBEHHOM
¢one ¢ 1,08 no 1,0, a Ha ynoOpeHHBIX (oHAX C
1,41 mo 1,1. Taxxe ObUTO OTMEUEHO YMEHBIICHUE
BEIMYHUHBI Kojoca ¢ 8,1 1o 7,6 cM u ¢ 8,6 1m0 8,2
cM, a Macchl 3epHa - Ha 0,14-0,17 1.

VY SpoBOil NIIEHUIIBI CAMBIE BBICOKUE YPOXKau
ObUTM TMOJy4YeHBl IPH OTHOCHTENIBHO CJIaboM
KYLLIEHUU (T.e. KoTZa MIPOTYKTUBHBIH
crebenp  Obl1  chopMHpPOBaH B~ OCHOBHOM
MaTEPUHCKUM KOJIOCOM).

IIpoBeneHHOE HCcIEeIOBaHHWE IOKA3al0, HYTO
CTPYKTypa TJIABHOTO KOJIOCA SIPOBOM MIIICHHIBI
(JuMHA, KOJHMYECTBO KOJOCHEB, KOJIHNYECTBO

3epeH, BeC 3epHa M 00IIasi NPOIYyKTUBHOCTh pac-
TEHHI) 3aBUCHT OT TNIOTHOCTH TIOCEBA M CTPYKTY-
PBI IUTAHUSL.

[Tpu pa3pexeHHOM MOCEBE CTPYKTYpa TTTABHO-
ro Kojoca Oputa OoJyiee pa3BHUTOM, a MPH YaCTOM
MOCEBE - MEHEE BBIPAKCHHOW, HE3aBHCHMO OT
CTPYKTYpbI IuTanus. Ha ynoOpeHHBIX BapuaHTax
OIBITa MOKa3aTeJIH CTPYKTYPHI TJIaBHOTO KOJIOCA
OBLTH JTyyllle Ha eCTECTBEHHOM ()OHE TIPH BHICEBE
4 miH 3epeH Ha |1 ra.

Jlmaa kojoca coctaBiasaiaa 8,1 cM, Kommde-
CTBO KOJNOCKOB - 11, KommdecTBO 3epeH -
22,6 mTyk. Macca 3epHa TJIaBHOTO Kojoca Oblia
0,80 1, a y omHoro pacrerus - 0,82 r. I[Ipu mocese
7 MIIH 3epeH Ha reKTap 9TH I0Ka3aTelu CHIKa-
quck 10 7,6 cM, 10,2 u 20,0 mTyK COOTBETCTBEH-
HO, a Macca 3epHa cocTanisiia 0,58 r.

Ha ynoOpennbix Bapumanrtax ombita (II u III
(hoHax) Bce yKa3aHHBIC IOKA3aTeNH CTPYKTYPHI
TJIAaBHOTO KOJIOCA U POAYKTHBHOCTH OJHOTO pac-
TeHUs ObUIM BhITIE (TabII. 3).

Tabmuna 3 — CtpykTypa yposkas sipoBoil mieHuIs! copra «Monap3» npyu pa3IudHbIX TOCEBHBIX HOP-

Max B 3aBUCUMOCTH OT (bOHa IIUTaHUA

Do Hop- | Komu- Kyctucrocts I'naBHBIN KOJIOC Macca
NIATaHUA Ma 4ECTBO 00- po- e~ KOJIH- KOJTH- Mac- 3epHa
BBICE- | pacTe- mas IyK- Ha, 4eCTBO 4eCTBO ca ¢ 1 pac-
Ba, HuUH, THB- cM KOJI0C- 3epeH, 3ep- TEHHUA, T
MIIH./ Hazl Has KOB, IIT. Ha,
ra M IIT. r
Ecre- 4 315 1,44 1,3 8,7 10,2 23,4 0,80 0,82
CTBCHHBIN 5 360 1,28 1,3 8,5 10,0 22,6 0,71 0,72
bon 6 400 | 123 L1 84 9.8 22 0,62 0,64
7 442 1,18 1,0 8,1 9,4 21,8 0,58 0,58
NPK, 4 336 1,55 1,4 9,0 11,3 24.4 0,95 1,08
paccn- 5 383 1,47 1,3 8,8 11,0 24,0 0,92 0,98
T]j;“;";“ 6 424 1,38 1,1 8,5 10,7 29,6 0,82 0,87
3epHa 7 458 1,29 1,0 8,3 10,5 23,1 0,80 0,80
NPK, 4 329 1,59 1,4 9,0 11,8 242 1,09 1,19
paccuu- 5 384 1,50 1,3 8,9 11,3 24,0 0,96 1,01
TE:T‘T“ 6 416 1,37 1.1 8,6 11,0 23,9 0,84 0,89
sepHa 7 456 1,20 1,0 8,2 10,8 232 0,82 0,82

Taxum 06pa3om, MPOTYKTUBHOCTh PACTCHUH 1
IUTOTHOCTh TIOCEBA SIBJISIIOTCS ONPEEIISIOIUMHA
¢daxkTopamu s ypoxaiiHocTH. OntumainbHas
HOpMa I0CeBa 00ECIEYMBAET HAMIIYUIIYIH0 KOM-
OuHanuto 3Tux Qakropos. Eciau cHU3UTH HOpMY
I0CceBa, 3TO MOXET MPUBECTH K YIy4IICHHIO
CTPYKTYPHBIX 3JIEMEHTOB, HO YPOXXalHOCTH B
LIEJIOM YMEHBIIUTCS M3-3a MEHBIIETO KOJINYECTBA
pacTeHuil Ha eqMHUIlY IUToIIaay. BeiceBas cymie-
CTBEHHO OoJblle, KOJIMYECTBO PpAcTeHWH Ha
y9acTKe TakXe YBEIHMYUTCS, HO MOTYT YXYA-
IIATBCS CTPYKTYPHBIE JJIEMEHTBL. JTO MOXKET
MIPUBECTH K CHIDKCHHIO YPOXKAITHOCTH WM ee
HE3HAYNTEIFHOMY YBEITUUEHHIO.

CoryacHo Tabnuue 4, Ka4ecTBO 3epHA SPOBOH
IIIIEHAIBI TAK)Ke 3aBUCUT OT JI03bI ynoOpeHuid. B
9KCIIEPUMEHTE OBUIO ITOKa3aHO, YTO YHOOpeHHs
YBEJIMUUBAIOT COJAEPKAHUE KIEHKOBUHBI B 3€pHE
U yIIy4IIaroT €ro0 Ka4ecTBO.

[Tpu HOpMe ToceBa B 6 MmumnoHoB Ha II u 111
MMUTAaTeIbHOM ()OHE CO/AEpKaHWE KICHKOBUHBI

yBenuuunoce Ha 1,8% 1O cpaBHEHHUIO C ecTe-
CTBeHHBIM (hoHOM. V3MepeHus ¢ MOMOIIBI0 TpH-
6opa MJIK-1 mokazanu, 4ro TpeboBaHUE TIO CO-
Jiep>kaHuIo KieikoBuHbI B 11 (hoHEe OBbUIO BBIMOI-
HEHO B MOJIHOM o0Bbeme. YHo0peHue Takxke Io-
BBICWJIO  CTEKJIIOBHAHOCTH 3epHa ¢ 12,3%
o 12,8%. CrnenoBarenbHo, HOpMa IOCEBa
TaKkXKe OKa3hIBacT BIUSIHHE HA Ka4yeCcTBO 3epHA
SIPOBO¥1 MIIICHUTIBI

I[lpy w3MeHeHWH HOpPMBI BBIceBa OT 4
JI0 7 MIJH 3epeH maccoBas J0Jisl KJIEHKOBUHBI B
3epHe, KauecTBO CTEKJIIOBHIHOCTH M Macca
1000 3epen cHmkanmmuch, a 00beM 3epHa (Macca
obmero oobeMa) UMeN TeHIESHIIUIO K N3MEHEHUIO
Ha Bcex (oHax.

ConeprxaHue KICHKOBHHEI B 3¢pHE CHU3UIIOCH
Ha 1,1% npu ecrectrBenHom u Ha 1,0-1,2%
MpH YAIOOPCHHOM BO3/CIBIBaHUH. B TO ke Bpems
Ka4ecTBO CTEKJIOBUTHOCTH YXYAIIUIOCH
Ha 8,9% B ecrecTBeHHOM U Ha 15,4% B ymobOpeH-
HOM 3€MIICTICTTUH.
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Ta6nnua 4 — TexHOJIOTrHYEeCKHe IOKa3aTelIM KauyeCcTBa 3€pHa HpOBOﬁ MIIICHUIbI COPTa «I/IOJ'I,Z[I)I?)» napu

Pa3JIMYHBIX TOCEBHBIX HOpMax U (bOHaX IIUTaHUuA

DoH MUHEpaAIBHOTO Hopwma BbI- Macca Maccoas gonst [Moxkazarens UK CrekJoBu-
MMUTaHUS ceBa, MJTH./Ta 1000 3epen KJICHKOBHHBI, %o JTHOCTB, %
EcrectBennslit hpon 4 34,5 26,4 78,3 54,7
5 34,2 26,0 78,3 49,1
6 33,8 25,7 76,7 47,3
7 33,2 25,3 78,3 45,8
NPK, paccunTtanHbIi 4 39,3 28,0 76,7 63,5
Ha 3 T 3epHa 5 38,7 27,9 76,7 62,1
6 37,7 27,5 76,7 59,6
7 37,0 27,0 78,3 55,2
NPK , paccuntan- 4 39,3 28,3 76,7 64,1
HBII Ha 4 T 3epHa 5 38,8 27,9 76,7 62,5
6 38,2 27,5 78,3 60,1
7 37,4 27,1 78,3 48,7

BeiBoabl. 1. HopMa BbiceBa Ha BcexX MUTaA-
TEJILHBIX (POHAX BIMSACT HA COXPAHHOCTH BCXOJIOB
U U3PEXKEHHOCTh NoceBOB. Ha n3pexeHHbIx cTeo-
JISIX Ha BCeX (JOHAX MOJIeBasi BCXOXKECTh YBEIHMUH-
BaeTCs 10 KOHTPOJIBHOTO YpoBHS 14,9%.

2. OnTuManbHas HOpMa BBICEBA COCTaBMIIA
5 mie/ra Mg ynoOpeHHOro copta W 4 MIH/Ta
JUISL €CTECTBEHHOTO copTta. OnTuManbHas HOpMa

BBICEBA IIPUBEJIA K IOBBIIICHUIO YPOXKallHOCTH
Ha 1060-1200 xr ¢ 1 Ta TO CpaBHEHHIO
C KOHTPOJIEM.

3. Yno0peHus yBeIHYMIN COJCpPIKaHNE KIIeH-
KOBHUHBI B 3€pHE U YJIYUIIMIH €ro KadecTBo. [Ipu
HopMe moceBa B 6 mutn/ra Ha Il u I nmutarensHOM
(hoHe conepkaHUE KICHKOBUHBI YBEIHUMIOCH HA
1,8% 10 cpaBHEHHUIO C €CTECTBEHHBIM (POHOM.
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MINERAL NUTRITION OF SPRING WHEAT AT DIFFERENT SEEDING RATES ON GRAY FOREST SOILS
OF THE KAMA REGION OF THE REPUBLIC OF TATARSTAN
E. I. Biktagirova, A. R. Serzhanova

Abstract. The article summarizes the results of experiments on the study and development of methods for opti-
mizing mineral nutrition for spring wheat on the soils of the Kama region of the Republic of Tatarstan at different seeding
rates in order to increase the yield and quality of grain. Field research was carried out in 2022 on the territory of Agrobi-
otechnopark LLC of Kazan State Agrarian University, located in the Pre-Kama zone of the Republic of Tatarstan. The
object of the study was spring wheat of the Yoldyz variety, cultivated in conditions of gray forest soil. For the experiment,
a soil of gray forest heavy loam was selected, containing 3.0 (according to Tyurin) units of humus, 176 mg of mobile phos-
phorus, 109 mg/kg of exchangeable potassium (according to Kirsanov) and 27.3 bases per 100 g of soil in a layer of 0-20
cm. The saturation of the bases was 87.7%, and the pH of the salt extract solution was 5.6. For the experiment, a series of
four seeding rates was applied - 4, 5, 6, and 7 million seeds per hectare for each nutrient background. Several plots with
different nutrient backgrounds and consistent seeding rates were randomly located. The total area of the plots was 60 m2,
and the accounting area was 50 m2. Scheme of the experiment: I background - without fertilizers (control); II background -
calculated background for the planned grain yield of 3 tons / ha; III background - calculated background for the planned
grain yield of 4 tons/ha. The optimal seeding rate was 5 million/ha for the fertilized variety and 4 million/ha for the natural
variety and led to an increase in yield by 1060-1200 kg per hectare compared to the control. With a seeding rate of 6 mil-
lion/ha on the II and III nutrient background, the gluten content increased by 1.8% compared to the natural background.

Key words: spring wheat, yield, seeding rate, gluten, plant nutrition.

References

1. The influence of mineral fertilizers, seed treatment and herbicide on the yield of spring wheat in the conditions of
the Republic of Tatarstan / M. F. Amirov, F. Sh. Shaikhutdinov, I. M. Serzhanov, P. G. Semenov // Biological protection
of plants using genomic technologies: Collection of scientific papers based on the materials of the I All-Russian Scientific
and Practical Conference, Kazan, October 2627, 2022. Kazan: Kazan State Agrarian University, 2022. pp. 33-43.

2. The Productivity of Spring Wheat Depending on the Depth of Seeding in the Predkamye of the Republic of Ta-
tarstan / F. Sh. Shaikhutdinov, I. M. Serzhanov, R. 1. Garaev, A. A. Valiev // International Scientific-Practical Conference
“Agriculture and Food Security: Technology, Innovation, Markets, Human Resources” (FIES 2021): Agriculture and Food

ATPOBUOTEXHOJIOI'MH U IU®POBOE 3EMJIEJAEJIME | Homep 3 (7) | 2023



ATPOHOMUSA

Security: Technology, Innovation, Markets, Human Resources , Kazan, May 28-29, 2021. Vol. 37. Kazan: EDP Sciences,
2021. P. 00164. DOI 10.1051/bioconf/20213700164.

3. Gilyazov M. Yu. The role of fertilizers in increasing the sustainability of crop production // Global challenges for
food security: risks and opportunities: Scientific proceedings of the international scientific and practical conference, Ka-
zan, July 01-03, 2021. Kazan: Kazan State Agrarian University, 2021. P. 133-140.

4. The influence of zeolite on the growth and development of spring wheat / K. R. Garafutdinova, L. G. Gaffarova, G.
F. Rakhmanova, R. R. Masnavieva // Reproduction of soil fertility and food security in modern conditions: Collection of
works of international scientific research -practical conference dedicated to the 100th anniversary of the Department of
Agrochemistry and Soil Science of Kazan State Agrarian University, Kazan, March 17, 2021. Kazan: Kazan State Agrari-
an University, 2021. pp. 116-122.

5. Minikaev R. V., Faskhutdinov F. Sh. The use of mineral fertilizers and the yield of grain crops in the conditions of
the Volga region of the Republic of Tatarstan // Evolution and degradation of soil cover: Collection of scientific articles
based on the materials of the VI International Scientific Conference, Stavropol, September 19-22, 2022 of the year. Stav-
ropol: Limited Liability Company "SEQUOIA", 2022. pp. 135-137.

6. Mikhailova M. Yu., Kurbangalieva 1. Z. Selection of the optimal fertilizer system for spring wheat in the Arsky
municipal region of the Republic of Tatarstan // Collection of scientific papers based on the materials of the International
scientific and practical conference dedicated to the 100th anniversary of the Kazan State Agrarian University, Kazan,
March 26-27, 2022. Kazan: Kazan State Agrarian University, 2022. pp. 179-192.

7. Minikayev R., Gaffarova L. The effect of bacterial preparations on the growth, development and quality indicators
of sugar beet yield // Bio web of conferences: International Scientific-Practical Conference “Agriculture and Food Securi-
ty: Technology, Innovation, Markets, Human Resources” (FIES 2019), Kazan, November 13—-14, 2019. EDP Sciences:
EDP Sciences, 2020. P. 00250. — DOI 10.1051/bioconf/20201700250.

8. Improving the soil cultivation system in agricultural landscapes of the middle Volga region / R. V. Minikaev, F. Sh.
Shaikhutdinov, I. G. Manyukova et al. Kazan: Kazan State Agrarian University, 2021. 400 p.

9. Complex assessment of soil condition after various agricultural crops / R. M. Sabirova, I. Kh. Vafin, A. A.
Abramova, R. 1. Safin // Agrobiotechnologies and digital agriculture. 2022. No. 4(4). pp. 40-44. DOI 10.12737/2782-
490X-2022-40-44.

10. Sabirova R. M., Shakirov R. S. Resource-saving technologies for cultivating winter wheat based on biologization
of agriculture // Agriculture and food security: technologies, innovations, markets, personnel: Scientific works of the inter-
national scientific - practical conference dedicated to the 100th anniversary of agricultural science, education and enlight-
enment in the Middle Volga region, Kazan, November 13-14, 2019. Kazan: Kazan State Agrarian University, 2019. pp.
204-211.

11. Minikajev R., Saifiyeva G., Manukova I. Optimization of the main tillage in the gray forest rotation of the
Predkamye region of the Republic of Tatarstan // Bio web of conferences : International Scientific-Practical Conference
“Agriculture and Food Security: Technology, Innovation, Markets, Human Resources” (FIES 2019), Kazan, November
13-14, 2019. EDP Sciences: EDP Sciences, 2020. P. 00066.

12. Assessment of anthropogenic stability of agro-gray forest soil in intensive farming based on changes in indicators
of its biological activity / S. G. Murtazina, L. G. Gaffarova, M. G. Murtazin, A. A. Shaimardanova // Agriculture and food
security: technologies , innovations, markets, personnel: Scientific proceedings of the international scientific and practical
conference dedicated to the 100th anniversary of agricultural science, education and enlightenment in the Middle Volga
region, Kazan, November 13—14, 2019. Kazan: Kazan State Agrarian Institute, 2019. pp. 168-175.

13. Sattarova R. M. Quality of new varieties of spring wheat in the conditions of the southern forest-steppe of the
Republic of Bashkortostan. Bulletin of the Kazan State Agrarian University. No. 2(28). 2013. pp.140-141.

14. Minikaev R. V. Crop rotation as the main factor in the rational use of land and the productivity of agricultural
land // Reproduction of soil fertility and food security in modern conditions: Collection of proceedings of the international
scientific and practical conference dedicated to the 100th anniversary of the department agrochemistry and soil science of
Kazan State Agrarian University, Kazan, March 17, 2021. Kazan: Kazan State Agrarian University, 2021. pp. 29-33.

15. Romanov N. V., Gilyazov M. Yu., Serzhanov I. M. The effect of mineral and biological fertilizers on the yield of
spring wheat under drought conditions // Circular economy in agriculture: international experience for the Republic Ta-
tarstan: Collection of works based on the materials of the round table within the framework of the final board of the Minis-
try of Agriculture and Food of the Republic of Tatarstan, Kazan, February 24-25, 2022. Kazan, Kazan State Agrarian
University: Kazan State Agrarian University, 2022. pp. 243-251.

16. The influence of spring wheat seeding rates on the yield and quality of grain in the conditions of the Cis-Kama
region of the Republic of Tatarstan / R. I. Garaev, F. Sh. Shaikhutdinov, I. M. Serzhanov, A. R. Mukhametshina // Biologi-
cal protection of plants using genomic technologies : Collection of scientific papers based on the materials of the I All-
Russian Scientific and Practical Conference, Kazan, October 26-27, 2022. Kazan: Kazan State Agrarian University, 2022.
pp. 133-139.

17. The influence of mineral fertilizers, seed treatment and herbicide on the yield of spring wheat in the conditions of
the Republic of Tatarstan / M. F. Amirov, F. Sh. Shaikhutdinov, I. M. Serzhanov, P. G. Semenov // Biological protection
of plants using genomic technologies: Collection of scientific papers based on the materials of the I All-Russian Scientific
and Practical Conference, Kazan, October 26-27, 2022. Kazan: Kazan State Agrarian University, 2022. pp. 33-43.

18. Safin R. I. Features of the influence of various soil cultivation systems on its agrophysical properties and biologi-
cal activity in the Cis-Kama region of the Republic of Tatarstan // Agrobiotechnologies and digital agriculture. 2022. No.
1. pp. 22-27. DOI 10.12737/-2022-1-1-22-27.

19. Agricultural technologies of grain crops / M. F. Amirov, 1. R. Valeev, A. R. Valiev et al. / Agricultural system of
the Republic of Tatarstan: In 3 parts. Volume Part 2. Kazan: Kazan State Agrarian University, 2014. pp. 18-140.

20. Regulations for the development of technological maps in crop production / M. F. Amirov, I. R. Valeev, A. R.
Valiev et al. / Agricultural system of the Republic of Tatarstan: In 3 parts. Volume Part 2. Kazan: Kazan State Agrarian
University, 2014. pp. 281-283.

Authors:
Biktagirova Endje Ildusovna — Master, e-mail: enje-zaljalieva@mail.ru
Serzhanova  Albina  Rafailevna -  Candidate = of  Agricultural Sciences, associate  professor,

e-mail: serzhanovaalbina@mail.ru
Kazan State Agrarian University, Kazan, Russia.

ATPOBUOTEXHOJIOI'MH U IU®POBOE 3EMJIEJAEJIME | Homep 3 (7) | 2023



