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OCOBEHHOCTM BJIMAHUA HEKOPHEBOU ITIOAKOPMKH
KAIKUMHA YIOBPEHUSAMHA HA MUHEPAJIBHOE IIUTAHUE,
YPOXANHOCTD U KAYECTBO CEMSH O3UMOM INIIEHUIIbBI
H. X. Bagun, P. U. Capun, P. B. Munuxaes, M. M. Xaii0ysiun, I'. C. MuHHY/1UH

Pedepat. MccnenoBanus MpoBOIMIIH C LEIbIO H3yYEHUSI BIUSHUS MOJKOPMOK XHAKUMH YI00-
PEHUSIMH Ha MUHEpaJIbHOE MMUTAaHHEe, YPOXKaHOCTh M KauecTBO CEMSH 03MMOM MieHuIpl copra Kazan-
ckast 560 B cemeHOBoAueckHuX moceBax. Pabory BemonHsiin B 2017-2020 rons! B [Ipenkamckoii 30He
Pecrry6onuku Tatapcran Ha cepoil JIECHOH MOYBE, OTJIMYAIOIIEICS OUYeHb HIU3KOH 00€CIIeYeHHOCThIO MO-
JMOIEHOM, HM3KOH — IIMHKOM, BBICOKOW — MEJBI0 M MapraHieM, O4eHb BBICOKOW — Oopom. M3yuamu
XKHUJKHE ynoOpeHus cepun MeTaoneH, coaepiKaie Makpo- 1 MUKpo3sieMeHThl. [ogkopMKu mpoBo-
JWJIM B TPU CPOKa: IepBasi — B OCCHHHI MEPHOJ MapraHercojepKaluM ynoopernneM MertasutoneH /|
c Hopmoii 1,0 11/ra, BTopasi — B IepHoJl BECEHHEr0 OTpacTaHusl, TPEThs — B (ha3e KOJOMIEHHUS yIo0peH s -
MU ¢ Menplo (Mapka A), umHkoMm (Mapka B), mommbnenom u Oopom (mapka C) B Hopmax 1,0 s/ra.
Pacxon paboueii sxuakocT npu onpbickuBanuu — 200 yi/ra. B 2018 u 2019 roasl oTMeuanu 3acyInim-
BbIe ycioBus, B 2020 rogy — OnaronpusATHBIC U 03UMOM TIIEHHIIBL. JIByKpaTHAs JINCTOBAs TIOAKOPMKA
IIMHKOBBIM yJI00peHHEM yBennuuBasia ypoxaiHocts Ha 0,18 T/ra, OOpHBIM M MOJHMOJICHOBBHIM —
Ha 0,16 1/ra. OceHHsisl MOAKOPMKa MapraHiieM MOoBbIIIaia coop 3epHa Ha 0,67 1/ra, a Ha ee (hoHE MOTHO-
JeH-00pHbIM ynoOpeHuem — emie Ha 0,15 T/ra. HekopHeBble MOAKOPMKH NPUBEIH K POCTY COIEPIKaHHS
U BbIHOCA C 1 T ceMsiH o3umoi mueHHIb Gochopa. Mukpoynodpenus Ha 3,1...5,4% nossimanu nabo-
PaTOPHYIO BCXOXKECTH CEMSIH HOBOT'O YpOXKasl, a TaKKe CHIIKAIM UX 3apPayKeHHOCTh (PUTOMATOreHHBIMU
MuKpomurieramMu B 1,2...23,0 paza. MuHMManbHOE B ONBITE 3apakKeHUE CEMSIH HOBOTO ypoxas rprda-
MH, BBI3bIBAIOIIMMH KOPHEBBLIC T'HUJIM, OTMECUCHO NPU HMCHOJIB30BAHUN MEALCOJACPKAIICTO y}106peHH${
MerasutonieH Ha (oHe OceHHEro BHeceHus! Mapraniia. Hamnbonee S5KOHOMUYECKH BBITOJHBIM Ha CEMEH-
HBIX TIOCEBaX O3MMOM MIICHHIIbI OKA3aJIHCh JIBYKPATHBIC JIMCTOBBIE MOAKOPMKH MOJHOAEHOM 1 OOpoM
B COYETaHHU C OCCHHUM IPUMEHEHHEeM Maprasia (peHradensHoctb — 71%, npotus 39% B KOHTpoOIIE).

KnwueBble ciioBa: HEKOpHEeBass MOOKOPMKa, JKHUJIKHE YHOOPEHHUs, MHUKPOIIEMEHTHI,
CEMEHOBOJICTBO, CEMeHa, o3uMas menuna (7riticum aestivum L.).

BBegenue. Cpenn BakKHEHIIMX NTPUEMOB, [10Ka3aJ10 XOpOILIME Pe3yabTaThl B yciaoBusx Pec-
obecneunBaronux (GopMUpOBaHHE pa3MepoB W myomuku bamkoproctan [16]. OnHuM U3 HanMe-
KaueCTBEHHbIX XapaKTEPUCTUK YpoXkas O3MMOH  Hee W3YUYCHHBIX BOINPOCOB IPH MPOBEICHUH He-

TIIICHUIBI, BBIACIACTCS ONTUMH3ALUS MMHEpalb-  KOPHEBOH MOJKOPMKHM MHUKPOYIOOPEHUSIMU OCTa-
HOTO NHTaHMs, MOATOMY 3((EKTUBHOE NIPUMEHe-  €TCs OLEHKa BIMSHHSA 3TOro IpHeMa Ha Kade-
HUE yHOOpeHWH 3aHMMaeT Ba)KHOE MECTO  CTBCHHbBIC XapaKTEPUCTHKU CeMsSH Ha CEMEHHBIX
B arpoTeXHONOrusaX ee Bo3aenbiBaHus [l, 2, 3].  yuactkax [17]. Ha sipoBoii mieHuie B yCIOBHUIX
B mocnenHue roapl Bce Oolbliiee pacripocTpaHe- Janbrero BocToka ObLIO IOKAa3aHO MONTOKHUTEINb-

HHE B CHUCTeMe YyHOOpEHHWs 3EpPHOBBIX KYJABTYp  HOE BIMSHHE JIMCTOBOH IOJKOPMKH yHOOpeHHS-
MIPUOOPETAIOT HEKOPHEBBIE MOJKOPMKH KUJIKUMH MM C MHKPORJIEMEHTaMH Ha IOCEBHBIE CBOMCTBA

yIOOpEeHUsIMH, KOTOpBIE COIep’kKaT B CBOeM co-  ceMsH [18]. AnHanmorudsele pe3yabTaThl OBLIH
CTaBe MaKpO- U MUKPOAJIEMEHTBI, a TAKXKe (PU3HO0- MOJIyYEHbl Ha 3TOW KylnbType W B lleH3eHckoi
JIOTUYECKH aKTHUBHBIC BEIeCTBa (aMHUHOKHCIIOTEHI, obmactu [19]. YcTaHoBIeHO, 9YTO IpUMEHEHNE Ha
SKCTpakTHl u 1p.) [4, 5, 6]. VIx mcmonp3oBaHne 03MMOI1 TIIIEHUIIE KUAKUX YIOOpeHHI Ha OCHOBE
CIIOCOOCTBYET CHIDKCHHMIO DPa3BUTHA Ooie3Hel, Menn B (asze BBIXOH B TPYOKY-KOJOIIEHUE
TIOBBIIIAET YCTOMYMBOCT K CTpECCaM, OKa3blBa€T  HE TOJIBKO CHIDKAET Pa3BUTHE JIMCTOBBIX 0OO0JE3-
TIOJIOKUTEIPHOE BIHMSHHE HAa KAadeCTBEHHBIE Xa-  HEH, HO M YJIydIIAaeT KadecTBO CEMSIH HOBOTO
pakTepucTUKH npoxykmu [7, 8]. ypoxas [20, 21, 22]. C yderom 3TOro, H3ydeHUE

PaznuyabIe MUKPOIJIEMEHTHI OKa3bIBAIOT pa3-  BIMSHWAS HEKOPHEBOTO BHECEHMS XHUIKHX YH00-
HOE BIIMSIHUE Ha POCT U pa3BUTHE pacTeHUil. Tak, = pPEHHUH HA KayeCTBO CEMSIH MMEET Ba)KHOE 3Haye-

MapraHell UrpaeT BaXKHYIO POJb B MOVICP)KAHWM  HUE JUIS NMOBBIICHUS 3()(EKTHBHOCTH CHCTEMBI
OamaHca XJIOpOQHWIDIa M pEaKUMsAX aJaNTalid  CEMEHOBOJACTBA O3UMOH MIICHHUIIBL.

pacteHmii K pa3nmuaHBIM cTpeccaM [9, 10], B Tom Lenp wccmenoBaHmii — ONMPENENUTh BIHSHUC
gmcie K HU3KuM Temrieparypam [11]. Takue MUk- ~ TIOAKOPMOK JKHAKAMH YIOOpPEHHSIMH Mapku Me-
pOdJIeMeHTHI, KaK Medb, UMHK, O0Op, MONHOAEH  TaloleH Ha (OPMHPOBAHHE YpOXKas, KadecTBO
OKa3bIBAIOT OOJIBIIOE BIMSHUE HA (OPMUpPOBAaHME  BBIPAIICHHBIX CEMSH M BBIHOC DJIEMEHTOB MUHE-

ypoxast o3uMoi mieHunsl [12, 13], uro monrsep- panbHOrO MUTaHWA O3MMOM MIIEHHIEH copTa
xnmaer BbIcokas d3(d¢dexTnBHOCTh mnpuMmeHeHnss — Kazanckas 560 Ha CeMEHOBOAYECKHX ydacTKax.

MHUKpPOYZIOOpEHHH Ha 3TOW KYNbType B Pa3imy- YcnoBus, MmaTepuanabl U MetToabl. Pabory
HBIX pernoHax Poccum u mmpa [14, 15]. B Pec- BBIMONHANN B ycnoBusix [Ipeakampst PecrryOnmkn
myonuke TaTapcraH OpPraHM30BaHO IPOM3BOA- Tarapcran (ombiTHbIe Toms Kazanckoro I'AY)

CTBO YHOOpEHHMH C MHUKPOIJIECMEHTAMH CEpPUH B 2017-2020 roasl Ha O3UMOM MUIEHHIIE COPTA
«Mertamionen», WCMOIB30BaHHE KOTOphIXx Ha  Kazanckas 560 (pempomyKIus BBICEBACMBIX
O3UMOW MIIEHULE IS HEKOPHEBOM MOAKOPMKH CeMsIH — JIIUTa), BO3JCIBIBAGMON Ha CEMCHHEBIC
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ueny. IToneBoit AByX(haKTOpHBIN ONBIT C yao0pe-
HUSIMU ceprr MeTaitoneH ObUT 3aJI0KeH 10 clie-
JYIOLLEN cxeMme:

OCEHHSISl JINCTOBasi MOAKOpMKa (dakrop A) —
0e3 MOJAKOPMKH; MOAKOPMKA JKUAKUM YI100peHH-
em Mapku J[ c comepxanmem Mapranna (Mn)
B xenatHoi ¢opme 14,2%;

BECEHHEe-JIETHHE TOAKOpPMKHU (mepBasi B daze
BECEHHETr0 KyIIeHWs, BTopas B (a3e BbIXOIa B
TpyOKy (akrop B) — 6e3 moakopmMoK; HOIKOpM-
KM ynoOpeHHeM Mapkd A C cojuepKaHueM
menu (Cu) B xenatHo# Gopme 24,3%; moaKOpMKH
ynobpenneM Mapku B ¢ coxmepxaHueMm
uHKa (Zn) B XenatHoi Gopme 23,8%; moakopm-
K1 ynoopenuem mapku C ¢ conepkaHrueM Mono-
nena (Mo) u Oopa (B) cootBerctBeHHO 2,78 U
30,0% B xenatHoOU dopme.

Bce monxopmku mpoBoawiu B gozax 1,0 n/ra
¢ pacxomoMm pabouecit xuakoctm 200 g/ra.
O3uMy0 TMIIEHHWILy BBICEBAIN TIOCIE YHCTOrO
napa. [louBa B ombITax — cepas JiecHasi BHICOKO-
OKYJIbTYPEHHas, CPEJHECYTJIMHUCTAsI C CO/IepKa-
Huem rtymyca 3,1...4,0%. Arpoxumuueckue
nokazarenu mousbl: pHe,, — 5,4...6,3; coaepxa-
HHE TOABIKHOrO (ochopa u kanmus (mo Kupca-

HOBY) — COOTBETCTBEHHO 172...277 w™r/kr wu
124...170  mr/kr.  OOeCIEeYEeHHOCTh  IIOYBEI
Mukposdnementamu (o IleiiBe-Punbkucy):

MOJUOJICHOM — OYCHb HU3Kas; IIMHKOM — HU3Kas;
MEIBI0 W MapraHieM — BBICOKas, OOpoM —
OUYCHPB BBICOKASI.

B kauectBe (hoHa BHOCWIHM TpaTUIAOHHEIC
MUHEpaJIbHBIe ymoOpenus: 1,5 1m/ra a3zodocku
(N24PK54) mepen moceBoM U paHHEBECEHHEE
BHeceHne 1,0 n/ra ammuaynor cenutpbl (Nsgz).
Ilepuon oceHHel Bereranuu O3UMOW MIIEHUIIBI
B TOJIbI UCCIICOBAHUN OBUT OJarONpPUATHBIM IS
pa3sBUTHA PACTCHHUH, YTO CIIOCOOCTBOBAO WX
XOpolreld Tepe3suMoBKe. B BeccHHe-JeTHHE
nepuofs! B 2018 u 2019 roas! ornuuyanucek nepu-
onuyeckumMu 3acyxamu, a B 2020 romy —
OJIAaTOMPHUATHBIMH ~ YCJIOBUSIMH  YBJIAXKHCHUS
JUTSI O3UMOM MILIEHUIIBI.

ConeprxaHue 3JEMECHTOB MUTAaHUS B CEMEHAX
MU COJIOME OINpPEICNISUIM IO COOTBETCTBYIOIIUM
MeronukaMm. CeMmeHa dyepe3 6 MecslEeB IOCIe
yOOpKM aHaJIM3UPOBAU C TNPHUMCHCHHEM CTaH-
JAPTHBIX METOMOB OILICHKH IMOCEBHBIX M (pUTOCA-
HUTApPHBIX CBOMCTB.

PezynbTaThl B o0cy:xaenne. IIpu nposene-
HHUH TOJIBKO BECCHHEC-JICTHUX IMMOAKOPMOK
HauOOIBIIINE B ONBITE MPUOABKU ypOXKas OTMede-
HbI TIpYU HCHOJB30BAHUN IMUHKCOACPXKAIIETO M
MoMOIeHOBO-00pHOr0 ynoopeHus (Tabum. 1), uyto
00yCIIOBJICHO HH3KUM COJCp)KaHHEM B IIOYBE
OIBITHBIX y4acTKoB Zn u Mo.

Tabnuua 1 — YpoxkaitHocTh 03uMo# niieHuibl copra Kasanckast 560 B 3aBUCUMOCTH OT HEKOPHEBBIX
HOIKOPMOK MUKPOYIOOpEHUIMH ceprr MeTasuioneH, T/ta

Ocennsis mogkopMmka | Becenne-nmetHsis YpoxaliHOCTh [MpubaBka
(daxrop A) MO/IKOpMKa OT 1oA-
(paxrop B) 2018 1. | 2019 1. | 2020 1. | cpenHss KOPMKH
6e3 MoIKOpMKH 1,66 2,05 3,34 2,35
Cu 1,75 2,11 3,42 2,43 0,08
bes nogkopmku Zn 1,84 2,09 3,65 2,53 0,18
Mo, B 1,81 2,12 3,60 2,51 0,16
cpenHee 1,77 2,09 3,50 2,46 -
0e3 MOAKOPMKH 2,02 2,87 4,16 3,02 -
Cu 2,12 2,84 4,05 3,00 -0,02
[oaxopmka Mn Zn 2,11 2,95 4,28 3,11 0,09
Mo, B 2,20 3,01 4,31 3,17 0,15
cpenHee 2,11 2,92 4,20 3,08 -
0e3 MOIKOPMKH 1,84 2,46 3,75 2,69 -
Cu 1,94 2,48 3,74 2,72 0,03
Cpennee Zn 1,98 2,52 3,97 2,82 0,13
Mo, B 2,01 2,57 3,96 2,84 0,15
cpenHee 1,94 2,51 3,85 2,77 -
HCPys s dakropa A 0,07 0,12 0,15
HCPys s daxropa B 0,06 0,08 0,11
HCPys 11 9aCTHBIX pa3nuyuit 0,03 0,05 0,08

Ocennsii 00paboTKa MapraHercoAepKaIuM
yaoOpeHreM cepur MeTaJuloleH MpuBeia K po-
cTy cOopa 3epHa, 10 CPaBHEHHUIO C a0COIIOTHBIM
KOHTpOJIEM, B cpeiHeM 3a Tpu roaa Ha 0,67 T/ra.
HocrosepHoe YBEIHMUYCHNE YpPOXKalHOCTH,
B CpPaBHEHMH C BapHaHTOM TIJI€ HCIIOJIb30BANIN
TOJNBKO OCEHHIOI0 TOAKOPMKY, HAOIIONaIN IpH
BECEHHE-JIETHEM TIPUMEHEHNN MOJHO/ICH-
6opHoro ymnobpenus (B 2018 romy mpubaBka co-
crapmwia 0,18 1/ra, B 2019 romy — 0,14 T/ra,
B 2020 romy — 0,15 1/ra). Cpenn wm3ydaembIx

14

BapUaHTOB, HAUMEHbBLIAs OTJaya OTMEYCHa IPH
UCIIOJIB30BAaHUM MEJIbCOJIEPIKALIEro yIOOpeHHs,
YTO, CKOpPEE BCET0, CBA3AaHO C BEICOKUM COZAEpXka-
HHMEM 3TOr0 MUKPO3JIEMEHTA B ITOYBE.
[IpumeHeHne TONBKO OCEHHEH HEKOPHEBOH
MOZIKOPMKH O3WMOM IIIEHHII MapraHencoaep-
JKaIlUM yZOOpEHHEM HECKOJBKO MOBBICHIIO CO-
JIep’)kaHue B 3€pHE a30Ta, B CpaBHEHHH C abco-
JIOTHBIM KOHTposieM (Tabi. 2). B npyrux Bapuan-
Tax ¢ MUKPOYJOOPEHUSIMH BEJIMYHHA 3TOTO TTOKa-
3areNsi  HECKOJIbKO — CHWXKajack.  Hambonee
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CHJIbHOE BIIMSHHE MHKPOYIOOpEHUs! OKa3bIBaJIN
Ha colepxaHWe B 3epHEe Qochopa U ero
BBIHOC C | T ypokast 1 COOTBETCTBYIOIIUM KOJIH-
YeCTBOM IT000YHOI mnponykuuu (coiomsl). Ilpu

WCIIOIb30BaHUM MHUKPOYIOOpeHHi Ha (OHE OCeH-
HEero NPUMEHEHUS MapraHIEBOro YyHAOoOpeHHs,
YBEIIMYHMBAIOCH COJIEp’KaHNE B 3€pHE KaJUs U €T0
BBIHOC B pacdeTe Ha €ANHHIY ypOXKas.

Tabmuma 2 — Coneprxanue B 3epHe U BoiHOC NPK yposkaem o3umoii nmenunsl copra Kazanckas 560

B 3aBHCHMOCTH OT  HEKOPHEBBIX
(cpemuee 3a 20182020 rozpr)

MMOAKOPMOK

MUKpPOYJOOpeHusIMH ~ cepud  MerajuioneH

OceHnHss Becenne-nernss ConepxaHue B 3epHE, Bemoc ¢ 1 T ypokas 3epHa
MTOJTKOPMKa TIOJKOPMKA % B CYXOM BEIIIECTBE Y I0OOYHOM MPOJTYKIIUH, KT
(dpaxTop A) (daxTop B) N P K N

0e3 MOIKOPMKHU 2,26 0,46 0,36 32,8 7,9 17,1

Cu 1,99 0,54 0,37 29,3 9,2 17,4

be3 nogxopMku Zn 2,19 0,52 0,38 32,0 9,2 17,6
Mo, B 2,21 0,50 0,37 32,1 8,9 17,6

cpenHee 2,16 0,51 0,37 31,6 8,8 17,4

0e3 MOIKOPMKHU 2,29 0,48 0,41 33,2 8,3 17,9

Cu 2,09 0,52 0,39 31,0 9,4 17,6

ITonxkopmka Mn Zn 2,17 0,56 0,43 32,0 9,9 18,5
Mo, B 2,11 0,52 0,46 31,4 9,4 19,0

cpenHee 2,17 0,52 0,42 31,9 9,3 18.3

0e3 MOIKOPMKHU 2,28 0,47 0,39 33,0 8,1 17,5

Cu 2,04 0,53 0,38 30,2 9,3 17,5

Cpennee 7n 2,18 0,54 0,41 32,0 9,6 18,1
Mo, B 2,16 0,51 0,42 31,8 9,2 18,3

cpeiHee 2,16 0,51 0,40 31,7 9,0 17,8

[IpuMeHeHnEe HEKOPHEBBIX MOJAKOPMOK OKa3a-
JIO MOJIOKUTEIHHOE BIUSHUE HAa TOCEBHBIE CBOII-
CTBa CeMsH HOBOTO Ypoxkasl. DHEprusi mpopacra-
HUS B CPEAHEM II0 OIBITY YBEIMYMBAaJIach
Ha 1,8...2,6%, mabopaTopHas BCXOXKECTb

Ha 1,3...2,0% (Tabm. 3).

3HAYNTENbHBIX Pa3INyuil B OHOMETPHUECKUX
MOKa3aTeslX IPOPOCTKOB (YHCIO TEPBHUYHBIX
KOPEILKOB, JIMHA ~ TEPBUYHOTO  KOPHS)
He HaOJIroIamu.

Tabnuma 3 — TloceBHbIe KauecTBa CeMsH 03MMOM MineHUIbl copra Kazanckas 560 B 3aBucuMoCTH
OT HEKOPHEBBIX MOJIKOPMOK MUKpOynoOpeHusiMu cepurt MeraorieH (cpennee 3a 2018-2020 rozpr)

OceHHsis Becenne-nerss OHeprus Jlaboparop- Komngectso Jmna
MOZKOPMKa MOZKOPMKa npopacra- Hasi BCXO- MePBUYHBIX MEPBUYHOTO
(dpaxTop A) (dpakTop B) HUA, % KeECTb, %o KOpEILIKOB, KOpHS, CM

IIT./ceMs

0e3 OJIKOPMKH 89,0 94,0 3,5+0,14 15,4+0,68
Bes o Cu 92,1 98,1 3,5+0,11 18,7+0,71
KOpMKH Zn 94,3 98,0 4,1+0,15 16,8+0,59
Mo, B 94,0 98,5 3,9+0,11 15,8+0,61

cpenHee 92.4 97,2 3,8 16,7
0e3 TOJKOPMKH 92,2 98,2 3,7+0,07 15,8+0,75
Tonxopika Cu 92,7 98,0 3,7+0,11 16,7+0,63
Mn Zn 92,1 97,7 3,4+0,16 16,3+0,59
Mo, B 92,3 96,2 3,9+0,09 16,7+0,71

cpenHee 92,3 97,5 3,7 16,38

0e3 TOJJKOPMKH 90,6 96,1 3,6 15,60

Cu 92,4 98,1 3,6 17,70

Cpennee Zn 93,2 97,9 3.8 16,55

Mo, B 93,2 97,4 3,9 16,25

cpeiHee 92,3 97.3 3,7 16,53

OnHa w3 1eneidl arpoTeXHOJOTHH MPOM3BO/A-  3APAKEHHOCTH  CEMsSIH OTHMH  aTOrCHAMH.

CTBa CEMSH — IPOM3BO/ICTBO CEMEHHOT'O MaTepHa-
Jla ¢ MUHHUMAJBbHBIM 3apakeHHeM (uTomaToreH-
HBIMH TprbaMu. B Hamem skcnepumente B abco-
JIIOTHOM KOHTpOJIE 0O0IIasi 3apayKeHHOCTh TaTore-
HaM{,  BBI3BIBAIOIIMMH  KOPHEBBIE  THHIN
(Cochliobolus  sativus, Fusarium  spp.),
Haxonwnack Ha ypoBHe 14,7%, To ects ObLla
cpenHeii (tabn. 4). IlpumeHeHHe MUKPO3IEMEH-
TOB OKa3aJI0 BBIPAXKEHHOE BIIMSIHUE HAa CHIKEHHE
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OcCo0eHHO OTIMYMINCH BAPHAHTHI C OCEHHUM
NPUMEHEHNEM MapraHelcoepiKaero yaoope-
HUA, B KOTOPBIX 3apa’KeHHOCTh CEMEHHOI'O
MmaTeprana (y3apro3Hoi MHQEKIeH, B cpaBHe-
HUM C aOCONIOTHBIM KOHTPOJEM, CHHU3HJIAch
B 3,2...23,0 pa3a.

Heckonpko cabee 3¢pdext ObLT B OTHOIICHUN
IUIECHEBBIX WM QJIBTEPHAPHO3HBIX  T'PHOOB.
Heo0xonnmMo 0COOCHHO BBIJAEIHTH BapHAHTHI
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C TMOIKOPMKOH MEITHBIM YIO0OpEHUEM, B KOTOPBIX
3¢ (GeKTUBHOCTh  TONABICHUS  BO30yauTeneit
KOPDHEBBIX ~ THWIEH  TeIbMUHTOCIIOPHO3HOMN
STHOJIOTUU HAa CEMEHAaX IIIICHUIBI COCTaBJsUIa

41,1...66,7%, dy3apuoznoit — 34,7...95,6%,
npuueM Ha  (pOHE OCEHHEro IPUMEHEHHS
Maprasercogepxamero yaoopenus 3¢p¢dexT 3Ha-
YUTEIBHO YCHIMBAJICS.

Tabnuma 4 — 3apakeHHOCTh CeMsH O3UMOW miueHHIpl copta Kaszanckas 560 MukpoMmuIieTamu

B 3aBHCHMOCTH OT HEKOPHEBBIX  IOJKOPMOK  MHKPOYAOOpEHHSIMH CepuH  MeTaiomeH
(cpemuee 3a 20182020 rozsr), %

Ocennsist Becenne-netuss | Cochliobolus Fusarium Alternaria [TnecHeBbIe
MOAKOPMKa MOJKOPMKa sativus spp. spp. TpUOBI
(paxrop A) (paxrop B)

0e3 MOIKOPMKHU 12,4 2,3 47,1 5,4
Cu 7,5 1,5 38,9 2,9
be3 nogkopMku Zn 9,1 1,8 45,8 4.6
Mo, B 10,4 2,0 46,5 4,9
cpeaHee 9,9 1,9 44.6 4,5
0e3 MOIKOPMKHU 6,2 0,7 40,1 3,2
Cu 4,1 0,1 36,1 43
ITonkopmka Mn 7n 9,3 0,3 37,2 5,2
Mo, B 9,1 0,4 42,1 3,6
cpeaHee 7,2 0,4 38,9 4,1
0e3 MOJAKOPMKH 9,3 1,5 43,6 43
Cu 5,8 0,8 37,5 3,6
Cpennee Zn 9,2 1,1 41,5 4.9
Mo, B 9,8 1,2 443 4.3
cpenHee 8,5 1,1 41,7 4.3
C TOuKHM 3peHHs IKOHOMHU4ecKor 3(deKTus- ypoXKass C COOTBETCTBYIOIIMM  KOJHYECTBOM

HOCTH, HauOojee BBITOJHOW OKa3anach IIBYKpart-
Has MOAKOPMKa MonuoaeH-0opHbIM Mertasmione-
HOM Ha ()OHE OCEHHEro BHECEHMS MapraHerco-
JepXKallero cocrasa (peHTadeIbHOCTh IPOU3BOJI-
cTBa ceMsH pocturana 71%, npotus 39% B abco-
JIIOTHOM KOHTPOJIE).

BriBoabl. HexopHEBBI€ TOAKOPMKH LIUHK O-
BBIM M MOJUOJCH-OOPHBIMU yIOOPEHUSIMU TPYII-
el MeTayulolleH OKa3bIBAIOT IOJOKUTEIBHOE
BJIMSHUE Ha (POPMHPOBAHHS YpOXKasi CEMSIH O3H-
MOW TIIEHUIBI, IPUYEM B COYETAHHM C OCEHHEH
MOAKOPMKOH MapraHelcoAepKalliM COCTaBOM
3¢ deKT ycuamuBaercs.

IIpumenenue MHUKPOYI00pEHUIA JUISL
HEKOPHEBOTO BHECEHHS CIIOCOOCTBYET YBEIHYE-
HUIO  couepxaHust Qocdopa B 3epHe U

TIOBBIIIEHUIO €T0 BBIHOCA B pacue€Te Ha CAWHUIY

MOOOYHOH MPOTYKIIHH.

Hcnonp3oBaHue MOAKOPMOK yZOOPEHUSAMH C
MHUKPOIEMEHTAMU MPUBOJUT K YBEIUUCHHIO
SHEpruM NMpopacTaHus U JabOpaTOPHOH BCXOXKe-
CTU CEMSH HOBOI'O YpOXasl, OIHOBPEMEHHO CHH-
JKaeTcs 3apaKEHHOCTh UX TaTOreHaMH, BbI3bIBa-
IOIIMMH KOpHEBble THUIH. HecMmoTps Ha TO, 4TO
HOIKOPMKa MEIHBIMH yHOOpEHUSMH HE IpHBena
K pOCTY YpOXXaWHOCTH, NIPU €€ HCIOIb30BAHUU
(ocoOeHHO B COYETaHWH C OCEHHHUM BHECCHHEM
ynoOpeHusi ¢ MapraHileM) 3HAYUTENFHO CHIKa-
Jack 3apak€HHOCTb CEMSIH  BO30YAMTEISIMU
KOPHEBBIX THUJIEH.

[TomydeHHble pe3ynabTaThl CBUACTEIBCTBYIOT O
BO3MOJKHOCTH BKIIOUEHHS YAOOPEHWH TPYIIIBI
MeranioneH B arpOTEXHOJIOTHMHM HPOHU3BOJCTBA
03MMO¥H MIIEHHUIBI HA CEMEHHBIE IIETIH.
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FEATURES OF THE INFLUENCE OF LEAF FEEDING WITH LIQUID FERTILIZERS
ON MINERAL NUTRITION, PRODUCTIVITY AND QUALITY OF WINTER WHEAT SEEDS
I. Kh. Vafin, R. 1. Safin, R. V. Minikaev, M. M. Khaibullin, G. S. Minnullin

Abstract. The research was carried out in order to study the effect of top dressing with liquid fertilizers on min-
eral nutrition, yield and quality of seeds of winter wheat of Kazanskaya 560 varietiy in seed crops. The work was carried
out in 2017-2020 in Kama zone of the Republic of Tatarstan on gray forest soil, characterized by a very low supply of
molybdenum, low - zinc, high - copper and manganese, very high - boron. Liquid fertilizers of the Metallocene series
containing macro- and microelements were studied. Top dressing was carried out in three terms: the first - in the autumn
period with manganese-containing fertilizer Metallocene D with a norm of 1.0 l/ha, the second - during the spring re-
growth, the third - in the heading phase with fertilizers with copper (grade A), zinc (grade B), molybdenum and boron
(grade C) at rates of 1.0 I/ha. The consumption of working fluid during spraying is 200 I/ha. In 2018 and 2019 dry condi-
tions were noted, in 2020 - favorable for winter wheat. Double foliar application with zinc fertilizer increased the yield by
0.18 t/ha, boron and molybdenum - by 0.16 t/ha. Autumn top dressing with manganese increased the grain harvest
by 0.67 t/ha, and against its background with molybdenum-boron fertilizer - by another 0.15 t/ha. Foliar feeding led to an
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increase in the content and removal of phosphorus from 1 ton of winter wheat seeds. Microfertilizers increased the labora-
tory germination of seeds of a new crop by 3.1...5.4%, and also reduced their infection with phytopathogenic micromy-
cetes by 1.2...23.0 times. The minimal infection of the seeds of a new crop with fungi causing root rot in the experiment
was noted when using the copper-containing fertilizer Metallocene against the background of the autumn application of
manganese. The most cost-effective on seed crops of winter wheat were double foliar feeding with molybdenum and boron
in combination with the autumn application of manganese (profitability - 71%, against 39% in control).

Key words: foliar feeding, liquid fertilizers, microelements, seed production, seeds, winter wheat
(Triticum aestivum L.).

References

1. Emel'yanova AA, Dubovik DV, Aydiev AYa. [Change in the yield and quality of winter wheat grain depending on
the variety and doses of mineral fertilizers]. Dostizheniya nauki i tekhniki APK. 2022; Vol.36. 11.26-30 p.

2. Gureev II, Gostev AV, Nitchenko LB. [Agroecological assessment of winter wheat grain production technology in
the conditions of the Central Chernozem region]. Zemledelie. 2022; 6. 37-40 p.

3. Shapovalova NN, Men'kina EA, Akhmedshina DA. [Diagnostic indicators of soil supply with nutrients for the for-
mation of high yields of winter wheat]. Dostizheniya nauki i tekhniki APK. 2022; Vol.36. 5. 5-10 p.

4. Drepa EB, Pshenichnyi RN, Ponomarenko MV. [The role of a growth stimulant and microfertilizers in the for-
mation of winter wheat productivity in arid conditions]. Zemledelie. 2021; 3. 23-26 p.

5. Kolesnikov LE, Mel'nikov SP, Kiselev MV. [Biological substantiation of the use of microfertilizers and organo-
mineral preparations for foliar feeding of wheat]. Rossiiskaya sel'skokhozyaistvennaya nauka. 2019; 1. 12-15 p.

6. Bagrintseva VN, Ivashenenko IN. [Influence of foliar feeding of plants with batr zinc fertilizer on the formation of
corn yield in Stavropol Territory]. Rossiiskaya sel'skokhozyaistvennaya nauka. 2022; 6. 19-21 p.

7. Kamilov BS, Dzhabborov ShR, Beknazarov DN. [Influence of foliar feeding on grain quality of winter wheat in
typical gray soils with irrigated conditions]. Byulleten' nauki i praktiki. 2022; 4. 207-211 p.

8. Pigorev IYa, Kudinov VA, Biryukov GA. [Influence of macro and microfertilizers on the phytosanitary state of
winter wheat crops]. Vestnik Kurskoy gosudarstvennoy sel'skokhozyaistvennoy akademii. 2021; 8. 80-89 p.

9. Socha AL, Guerinot ML. Mn-euvering manganese: the role of transporter gene family members in manganese up-
take and mobilization in plants. [Internet]. Frontiers in Plant Science. 2014; Vol.5. 106 p. [cited 2023, April 14]. Available
from: https://www.frontiersin.org/articles/10.3389/fpls.2014.00106/full

10. Ghorbani P, Eshghi S, Ershadi A. The possible role of foliar application of manganese sulfate on mitigating ad-
verse effects of water stress in grapevine. Communications in soil science and plant analysis. 2019; Vol.50. 13.
1550-1562 p.

11. Medina-Velo 1A, Cota-Ruiz K, Moreno-Olivas F, Gardea-Torresdey JL. Can abiotic stresses in plants be alleviated
by manganese nanoparticles or compounds? Ecotoxicol Environ Safety. 2019; 30 (184). 109671 p. doi: 10.1016/
j-ecoenv.2019.109671.

12. Vafoeva MB, Abduazimov AM. [Influence of foliar feeding on the yield and quality of winter wheat grain under
various conditions of mineral nutrition]. Innovatsionnye tekhnologii. 2021; 2. 68-71 p.

13. Onishchenko LM, Streletskaya LV, Karikov DS. [The effect of manganese and molybdenum fertilizers on the
sowing qualities of winter wheat seeds]. Nauchnyi zhurnal Kubanskogo GAU. 2021; 170. 80-92 p.

14. Mukhina MT, Mozharova IP, Korshunov AA. [The effectiveness of the use of fertilizers based on complexes of
chelates of trace elements and amino acids on winter wheat in Nizhny Novgorod region]. Plodorodie. 2020; 6 (117).
14-17 p.

15. Szczepaniak W, Nowicki B, Belka D. Effect of Foliar application of micronutrients and fungicides on the nitrogen
use efficiency in winter wheat. [Internet]. Agronomy. 2022; Vol.12. 2. [cited 2023, April 10]. Available from: https://
www.mdpi.com/2073-4395/12/2/257. doi: 10.3390/agronomy12020257.

16. Kuznetsov [Yu, Nafikova AR, Alimgafarov RR. [The effectiveness of the use of chelated fertilizer Metallocene on
winter wheat]. Vestnik Bashkirskogo gosudarstvennogo agrarnogo universiteta. 2021; 1 (57). 17-26 p.

17. Nizamov RM, Suleymanov SR, Safiollin FN. [Modern biological products and growth stimulators in the technolo-
gy of sunflower cultivation on oil seeds]. Vestnik Kazanskogo gosudarstvennogo agrarnogo universiteta. 2018; 13. 1(48).
38-40 p. — DOI 10.12737/article _Safbffd02a32e1.51364510.

18. Fokin SA. [Productivity and quality of seeds of spring wheat variety DalGAU 1 depending on the use of liquid
fertilizers]. Vestnik Kurganskoi GSKhA. 2022; 3 (43). 32-38 p.

19. Karpova LV, Strogonova AV. [Influence of fertilizers on the formation of agrocenosis density, sowing qualities
and biochemical composition of spring wheat seeds]. Niva Povolzh'ya. 2019; 4 (53). 2-8 p.

20. Voloshchuk AP, Voloshchuk IS, Gliva VV. [Biological factors of influence on the production of winter wheat
seeds in the conditions of the western forest-steppe of Ukraine]. Vestnik NGAU. 2020; 1 (54). 7-15 p.

21. Nitchenko LB, Lukyanov VA. [The effectiveness of basic tillage and fertilizer doses in the cultivation of winter
wheat on typical chernozem]. Vestnik Ul'yanovskoi gosudarstvennoi sel'skokhozyaistvennoi akademii. 2021; 4 (56). 40-45
p. - DOI: 10.18286/1816-4501-2021-4-40-45

22. Musinov KK, Surnachev AS, Kozlov VE. [The influence of agro-climatic conditions of spring-summer vegetation
on the formation of winter wheat yield in the conditions of the forest-steppe of Western Siberia]. Vestnik NGAU
(Novosibirskii gosudarstvennyi agrarnyi universitet). 2023. 1(66). 55-63 p. — DOI 10.31677/2072-6724-2023-66-1-55-63.

Authors:

Vafin llshat Khafizovich - Assistant of General Agriculture, Plant Protection and Breeding Department;
e-mail: zemledeliekazgau@mail.ru

Safin Radik Ilyasovich - Doctor of Agricultural sciences, Professor of General Agriculture, Plant Protection and Breeding
Department, e-mail: radiksaf2@mail.ru

Minikaev Rogat Vagizovich — Doctor of Agricultural Sciences, Head of the Department of Agrochemistry and Soil
Science, e-mail: ragat@mail.ru

Kazan State Agrarian University, Kazan, Russia

Khaibullin Mukhamet Minigalimovich - Doctor of Agricultural Sciences, Professor of the Department of Special Chemical
Technologie, e-mail: khaibullinmuxamet@mail.ru

Ufa State Oil Technical University, Ufa, Russia

Minnullin Gennady Samigullinovich - Doctor of Agricultural sciences, Head of the farm, e-mail: SPK93209@yandex.ru
Peasant farming Minnullin G.S., Bavly, Russia.

18 Becmnux Kazancxozo I'AY Ne 2(70) 2023



	1 Обложка
	2 Содержание
	Амиров М.Ф.
	Вафин И.Х.
	Мухамадьяров Ф.Ф.
	Мухамадьяров Ф.Ф. Показатели
	Погодина А.В.
	Рудометова О.А.
	Сержанова А.Р.
	Тимофеев В.Н.
	Гриценко А.В.
	Иванов Б.Л.
	Иванов В.А.
	Иванщиков Ю.В.
	Коломейченко А.В.
	Максимов И.И. Определение точек
	Максимов И.И. Рабочий орган
	Сёмушкин Д.Н.
	Хафизов К.А.
	Закирова А.Р.
	Ибрагимов К.Х.
	Карагодин Д.А.
	Клычова Г.С.
	Ковалева И.В.
	Коваленко Е.Г.
	Кондратьев Д.В.
	Минаков А.В.
	Хисматуллин М.М.
	3 Требования к статьям
	4 Выходные данные



