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Pedepat. VccnenoBaHus NpOBOAUIIH C LENBIO U3yYEHUS BIUSHUS Pa3HBIX QOpM yHoOpeHH U
WX COYCTAHWI Ha COJEpKAHWE TOIBIKHBIX (DOPM OCHOBHEIX JJICMCHTOB IHUTAHHS B IOYBE M YpOXKaii-
HOCTH OBca. Paboty BeimonHsun B siecoctenu [ToBomkbs B 2019—2021 roabl. OOBEKTH U3YUCHHUS: Yep-
HO3EMHasl TSDKEJIOCYTIIMHHUCTAs 10YBa, PacTeHUsI oBca copTa Pricak. Cxema ombiTa mpearonaraia u3y-
YeHHe CIIEAYIOUINX BapHaHTOB: OCHOBHOE a30THOe ynoOpeHue ((aktop A) — 6e3 a30THBIX yIOOpEeHUH,
ammuagHast cenutpa (N3q4); IPUIOCEBHOE CI0XKHOE ynoOpenue (daxtop B) — 6e3 ynobpenuii, bucoin-
oudur, azopocka B momHOM nmo3e (N;sPsK;s), a3zodocka OwomomudunupoBaHHass B MOITHOMN
(N;5P 5K sm) u monosunnoit (N7 sP75K7sM) nosax. IloneBoii onbIT 3akiIaipIBanu B 3-KpaTHOH MOBTOP-
HOCTH B C€BOOOOPOTE YHMCTHII Map — 03uMast MIIeHHIa — sIpoBasi NIIeHUNa — ssuMeHb — oBéc. Hanbonee
paoHansHBIM ObLIO couertanue NjsPisKijsM ¢ BHeceHHMEM aMMUAYHOW CEIHMTPHI, 00CCIICUHBAIOIICE
(dhopMHUpOBaHUE CpeIHEN 3a TOIBI UCCIICIOBAHIIA YPOXKAWHOCTH OBca Ha ypoBHE 2,71 T/ra. Bee m3ydae-
MBI€ B ONbITE yAOOpEHHs MTPUBOIMIH K ITOBBIIIECHNIO BETMYMHBI 3TOTO [TOKA3aTels, KOTopasi COCTaBJIslIa
Ha (oHe 0e3 azora 2,28...2,30 1/ra, ¢ azotoM — 2,50...2,64 1/ra. JIydrnyto HUTpU(PHUKAIUOHHYIO CIIOCO0-
HOCTh Ha (oHe Oe3 a30Ta OTMEYaiH B BapuaHte ¢ onomonuduimpoBantoi azodockoit (N;sPsKism), B
KOTOPOM COZIep’KaHHe HUTPATHOro a3ora B nouBe Obuio Ha 41,0% Bblle, ueM B BapuaHrte 0e3 ymoOpe-
Huil. [Ipu npumenennu bucondu®ura BennunHa 3TOro nokasarens Bo3pacrana Ha 21,4 %, B BapuaHTax
¢ NysPisKys u NysP7sKysm — ma 16,0...16,7%. buomomudunuposannas azodocka crocoOCTBOBaIA
YIAYHYUICHUIO O6CCHC‘ICHHOCTI/I ITOYBBI 110 OBCOM ITOABHUXXHBIM (l)OC(bOpOM 1 KaJIUEM COOTBETCTBCHHO Ha
4,3...49 u 4,0...5,6%, 110 CpaBHEHUIO C APYTUMHU BapuaHTamMu. [[pu BHECEHUM aMMHUA4YHOM CEUTPHI B
n03e N344 cOep)KaHHue HUTPATHOTO a30Ta, 110 CPaBHEHHIO C ()OHOM, I'/ie a30THBIC YIOOPEHUS He IpuMe-
HSJIM, B cpeaHeM 1o ¢ony yBemmumiiock Ha 5,1%, noaBuwkHOro docdopa u Kaaus — COOTBETCTBEHHO
Ha 1,7% u 12,6%.

KawueBble cioBa: azodocka, aMMuauyHas cenutpa, buconoudur, oséc (Avena sativa L.),
AJIEMEHTBI UTAHUS, YPOXKAHHOCTb.

Beengenue. OT ycioBUN MUHEPATBHOTO MH- 00/1a1af0T JOMOJHHUTEILHBIM  3aIUTHBIM €W~
TaHUS HANpPSIMYIO 3aBUCUT POCT U PA3BUTHE CElIb-  CTBUEM, YTO OOYCIIOBJICHO HU3HEAEATEIbHOCTHIO
CKOXO3SIICTBEHHBIX KYJIBTYp. YJIYUIIUTh UX MOXK-  Oakrtepuu  Bacillus  subtilis mramm  Y-13.
HO MTyTeM IpuMeHeHus ynooOpenwmit [1, 2, 3]. OTH ynoOpeHUss MOXKHO MPUMEHSTh 0e3 orpaHu-

B nmocnemHme TOIBI, NOMHMO MHHEPAJbHBIX ~ YEHHWH IOJ BCE BHUJBI CEIBCKOXO3SHCTBEHHBIX
ynoOpeHunii, BakHOEe 3HaueHuWe mnpuodOperaror  Kymbryp [10, 11, 12].

OakTepuaibHbBIE IpernapaTbl, B COCTaB KOTOPBIX Heo6xonumocTs HPOBEICHHS HaIIIX
BXOIWUT OIWH WIIM HECKOJBKO BHIOB MHUKpPOOpIra-  HCCISJOBAaHMHA Ompenenuia HEeIOCTaTOYHOCTb
HU3MOB, CIIOCOOHBIX CTUMYJIHUPOBATh POCT U pa3-  cBeAeHWd o 3ddexTuBHOCTH OHOMOTUPHITUPO-
BUTHE pAcTEHHH BCIEICTBHE IOINOLIEHHS aTMO-  BaHHBIX yHOOpeHHMsX B ycioBwsix CpenHero
cdepHOro a3ota U BEIPAOOTKU Pa3NUYHBIX CTUMY-  [1OBOIDKBSI.
JTUPYIONINX BemecTs [4, 5, 6]. Henp uccnenoBaHmii — U3yIUTh BIUSHHUE MU-
B coBpeMeHHBIX cHCTEMax CeNbCKOXO3Si-  HepalbHBIX M OMOMHHEPAIbHBIX YIOOpEHWH W
CTBEHHOT'O NPOW3BOJICTBA 0c00O€ 3HAUCHHE NpU-  Owmompemnapara bucomon®uT Ha MTUTATEIBHBINA
oOperaeT COBMECTHOE NPHUMEHEHHE MHHEpalb-  PEKHM YEepHO3EMa BBIIIEIOYCHHOTO M YpOXKaid-
HBIX yHOOpeHHi U OaKTepHaNbHBIX IPEIapaToB. HOCTH OBCa.
IIyrém ux cMemMBaHUS BO3MOXHO IONYYEHHE YcaoBus, matepuanbl U MetToabl. PaGory
LEHHBIX KOMIUIEKCHBIX yZOOpEHHWH, HCIIOIb30Ba-  BBIIOJHSIM Ha 0a3e UIHTEIBHOTO CTallIOHAPHO-

HHE KOTOPHIX 3HAYMTENBHO YiIydinaeT OamaHc r'0 OMbITA, 3aJ0KEHHOI'0 Ha OMBITHOM MOJC YIbs-
a3oTa B II0YBE, JACT BO3MOXKHOCTh CHIDKATDH JTO3BI HoBckoro HUUCX. IouBa — gyepHO3EM BBIIIENO-

MHUHEPabHBIX YIOOPSHUI M TEM CaMbIM NIPEAOT-  YCHHBIH, THKEIOCYIIIMHHUCTBIA C COAep)KaHHEM
Bpamarth 3arps3HEHNE TOYBEl, BOJOEMOB M pacTe-  rymyca 6,43%, obmero azora — 0,26%, mOIBIX-
HUM W30BITOYHBIM KONWYEeCTBOM HHUTpaToB. Ha  Horo ¢ocdopa m xamms (mo YnpukoBy) — COOT-
STOM OCHOBE OJHUM W3 Ba)KHBIX BOIIPOCOB arpo-  BeTcTBeHHO 228 mr/kr u 117 mr/kr. B skcnepu-
XMMHH CTQHOBHTCS pa3pabOTKa palMOHANBHBIX  MEHTE HMCIOJB30BAM YHHBEPCAIBHOE KOMILIEKC-
CIOCO0OB M TOUPOBOK WX IpuMeHeHus [7, 8, 9]. HOe a30THO-(hocopHO-KanmuitHOe ymoOpeHne —
BruomonudunupoBanHsie MUHEpaJIbHBIE YI00peE- azoocky (N;sPisKs5), ammmaunyio cenutpy c
HUSL ~ TIPEACTAaBISIIOT  COOOH  KOMIUIEKCHBIE coziepkaHneM obmiero asora He meHee 34,4% wu
TpaHyJIUpPOBAaHHBIE YIOOPEHHS C MAaKpodJIeMeHTa-  Omonormdeckuii npenapar buconou®ur Ha ocHo-
M H  MHUKPOOpPraHM3MaMH B  COCTaBe, Be pm3ochepHbIX Oaktepuit Bacillus subtilis
TIpUMEHsieMble TS TTOBBIMeEHus 3¢ dektuBHOCTH  mTamMma Y-13. McenenoBanust mpoBOAMIN B MO-
KOPHEBOT'O MHUTAaHMS M CTUMYISLIUM POCTa pacTe-  CeBax oBca copTa Pricak.

HuA. VX BHOCAT mepex MoceBOM WM BO BpEMs CxewMa ompITa Ipesronaraia u3ydeHue ciery-

ero mposeneHns. Kpome Toro, Takue yqoOpeHnsi  FOUIMX BAPHAHTOB:
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OCHOBHOE (JIOIIOCEBHOE) a30THOE yI0OpeHne
(paxrop A) — 6e3 ymobOpenuii (Np), aMMuagHas
cerutpa (N344);

MPUIIOCEBHOE  KOMIUIEKCHOE  yaoOpeHue
(paxTop B) — 6e3 ymoopenwmii (0), buconoudur;
azodocka B momHoi nmo3ze (N;sPjsK;s), azodocka
OovoMomuduIpoBaHHAsT B TOJHOW  J03€
(N5P1sK sm), azodocka OnomomuduimpoBaHHas
B IOJIOBUHHOM 103€ (N75P75K7 5M).

[puroropnenue OHOMHHEpATBHBIX ymoOpe-
HUHA OCYIIECTBIISUTM CMEIIMBaHUEM a30(hOCKH
c OwuonormueckuMm mpenaparoM buconoudur
(mopomrkoobpasHas GopMa) B JICHb PUMCHCHHS
u3 pacuéra 4 xr Ha 1 T ynoOpeHus..

3a JeHp 10 MOceBa ceMeHa OBCa B TEMHOM
nomenieHnn obpadarsiBanu bruconou®urom HoOp-
Mol 400...600 r/T. Kpome Toro, mnpoBoauiu
ONPBICKMBAHUE JBYKpaTHOE ((ha3bl KyIICHHS H
BBIXOJIa B TPYOKY) BErETUPYIOIIUX pPACTCHUIt
xuakor (opmoii bucondbudura B noze 1 n/ra ¢
pacxomoM pabogero pacteopa 200 j/ra.

OO0OpaboTka TOYBBI HA OMBITHBIX ACISTHKAX
BKJIIOYANAa BCHAIIKY, BECEHHee OOPOHOBAHME,
OPENOCEBHYI0  KyJabTHBANUIO. KoMIUTeKCHOE
MHHEpaJbHOC W OMOMHHEpPAIBHOE YIOOpCHUS

BHOCWJIM B PSJIKU TIpU ToceBe, (hOHOBOE ymoOpe-
HHE ¥ aMMHA4YHYIO CEIIUTPY — ITOJ] IPEIIOCEBHYIO
KyabTuBanuio. [loBTOpHOCTH oOmbITa 3-KpaTHasl.
Pacrionoxenue feNSHOK — CHCTEMAaTHYECKOE.
O6mas IIOmap OMBITHON HETHKA 145 M
yuérHas — 100 M”. TIpe/IecTBEHHNK — SUMEHb.

ConepkaHue HHUTPAaTHOrO a3oTa B TOYBE
ONpeNeNsLIN  TUCYTb()ODEHONIOBBIM ~ METOIOM
no I'panaBans-JIsoky (TOCT 26951-86); moasmxk-
HBIX COeIMHEHHH (ocdopa M Kanmus — METOIOM
YupukoBa B wmommdukammu [HMHAO (I'OCT
26204-91). O6pa31p! MOYBEI OTOMPANN €KETOTHO
u3 ciost 0...30 cM Oypom ManbkoBa BEeCHOH —
B (aze kymieHus, oceHbl0 — B (haze MOIHOU
CIENOCTH KYJbTYphl. YPOXallHOCTh 3epHa OIpe-
JIETSUTH METOZIOM CIUIOIIHOTO ydeTa C Tepecue-
ToM Ha 14%-nyto BraxHocTh u 100%-Hyr0
YHCTOTY. CTaTHCTHYECKYIO 00paboTKy
9KCIIEPUMEHTAILHBIX JIAHHBIX TPOBOJMIM METO-
JIOM JICIIEPCHOHHOIO aHalli3a C MCIOJIb30BaHU-
em nporpamMbl AGROS 209. OcHoBHBIE MeTeo-
poJiorHuecKrie AaHHbIe (CPeTHECYTOYHbIE TeMIIe-
partypbl BO3ZlyXa ¥ CyMMbI OCAJIKOB) OBLIH MPEIo-
CTaBJECHbl  arpoOMETEOPOJIOrMYEeCKUM  TOCTOM
Tumupszesckuii (Taba. 1).

Tabnuua 1 — MeteoycnoBus B Iepyo/1 IPOBEACHUS UCCIIEI0BAHUN

Mecsinl Temmnepatypa, ° C Ocaaxu, MM
2019r. | 2020r. | 202Ir. 2019r. | 2020r. [ 2021
Maii HOpMa 13,5 44,0
bakr 17,4 | 13,9 | 18,9 20,0 | 51,9 | 54,6
Wionp HOpMa 18,2 62,0
bakr 19,8 | 17,9 | 22,5 26,5 [ 121,8 ] 5,9
Hronb HOpMa 19,5 58,0
(dakt 19,4 | 22,5 | 22,0 60,1 | 10,6 | 66,8
ABryct 17,1 59,0
bakr 17,4 | 17,9 | 22.8 113,7 [ 102,7 ] 15,7
I'TK (nopma) 1,0
I'TK (dakr) 2019=0,9 2020=1,3 2021=0,5

PesyabTaThl u 06cy:xkaenue. Ilon gerictBu-
€M IpUIOCeBHOro  ymoOpeHus Ha  (oHe
0e3 aMMHAaYHOH CEUTPHI COAepKaHHe HUTPATHO-
ro a30Ta B MAaxOTHOM CJIO€ IIOYBBI YBEJIUYHBA-
JOCh, 10 OTHOWICHWIO K  KOHTPOJIBHOMY
BapuaHty, Ha 2,2...5,3 MI/KC TIOYBBI, WJIH Ha
15,9...38,4% (tabm. 2). IIpu 3TOM MpeuMyIiecTBo
HUMeNU BapUaHTHl C HCIOJIb30BaHHEM OHOMHHE-
paNbHBIX YIOOpPEHHIA, B IOYBE KOTOPBIX COAEpIKa-
HHE HUTPATHOTO a30Ta Bapwsupoano oT 17,1 mo
19,1 mr/kr. Ilpm ocHOBHOM BHeceHHH Nig 41107
NPEIIIOCEBHYI0  KYJIBTUBALMIO  IUTATEIBHBIH
PEeXHMM TOYBBHI yiydmiancs. KommdecTBo HUTpAT-
HOT'0 a30Ta, IO CpaBHEHUIO ¢ (JoHOM Oe3 yaodpe-
HUH, B BapuaHTe 0e3 MPHUIIOCEBHOTO yIOOpEHUs
moBemanoce ¢ 13,8 mo 15,4 wr/kr, a mpu
UCTIONB30BaHUM  a30pocku  ®  Oumonpemnapara
buconou®dur — ¢ 16,3 mo 17,1 mr/kr moussl. B
BapHaHTax ¢ OnoMoaN(UIMPOBAHHBIMHU YI00pe-
HUSIMU B TIOJIHOM W TTOJIOBUHHOW J103aX KOJIHMYe-
CTBO HUTPATHOTO a3ora cocramyisuio or 17,1 mo
19,8 mr/kr noussl. CopepKaHnue HUTPATHOTO a30-
Ta B I0YBE IOJBEPrajoch 3HAYNTEIBHBIM CE30H-
HBIM M3MEHEHHEM. MaKCHMallbHOE B OIIBITE €To
KOJIMYECTBO OTMEUaIM B HadajgbHble (a3bl

14

pa3BuUTHS OBca, K (ase MONHOH CIeIOCTH
BEJIMYMHA 3TOTO IOKa3aTeldss yMEHbLIajaach
Ha 5,9...10,1 MI/KTI IOYBBI, YTO MOKET OBITH CBSI-
3aHO ¢ OCOOEHHOCTSIMH MUHEPAIBHOIO TIUTAHUS U
AKTHBHBIM IOTPEOJICHNEM a30Ta PACTCHUSIMH.

Copnepxanne ¢pochopa B IOUYBE B HAIINX OITBI-
Tax BapbupoBaio ot 193 mo 276 Mr/kr, 94TO COOT-
BETCTBYET BBICOKOM W OYEHb BBICOKOW oOecrie-
YEHHOCTU. BecHOM 1Oz 1oceBaMu BENWYHHA 3TO-
ro mokazarenss B cmoe 0..30 cm cocraBisiia
246...276 Mr/xr.

IIpumoceBHOe BHeceHme asodocku u bucon-
6uduTta NMPUBOIMIO K YBEINYEHHIO KOIHMYECTBA
tdocthopa B mouse ¢ 246 mo 273 MrI/Kr Ha HEYI00-
peaaOoM QoHe U ¢ 252 mo 276 mr/kr Ha (oHe
C BHECEHHEM aMMMA4yHOH CEeNHUTpbl. Makcumanb-
HOE  Ccolep)KaHhe  TMOABMKHOrO  docdopa
3a)UKCHpOBaHO B BapHaHTe, B KOTOPOM Ha
rpaHynsl a3odocku OblT HaHecEH Owmorpenapar
(N5 P1sKism), oHO coctaBuno 273...276 mr/kr
nouskl. [Ipn nHOKYMsIMNK cemsiH brconon®urom,
BHeceHHMH a3odocku o0bpraHON (NjsP5Ki5) u
O6noMomuUIIMPOBaHHOW B MOJOBHHHOW J03€
(o 7,5 Kr ;A.B.) BeIMYMHA TOTO ITOKa3aTeNs OblIa
NPUOITM3UTENBHO OJIMHAKOBOM.
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Tabnuma 2 — JIluHaMuKa conepykaHus TOIBIKHBIX (GopM azora, ¢ocdopa M Kaius B CIOE IOYBBI
0...30 cM B 3aBHCHMOCTH OT BHOB M COUeTaHUI ynoopenuii (cpennee 3a 2019-2021 roasr), Mr/kr

OcHoBOE IIpunoceBHoe N-NO; P,Os K,O
ynoOpeHue ynoOpeHue KYII[CHHE MONHAs | KYIICHWE | TIONHAsl | KyIICHWE | TIOJNHAs
(paxTop A) (daxTop B) CIIEJIOCTh CIIEJNIOCTh CIIEJIOCTh
No 0 13,8 7,9 246,0 193,0 99,0 83,0
Bbuconoudur 16,3 8,1 261,0 196,0 103,0 97,0
NisPisK s 16,9 8,1 261,0 208.,0 104,0 101,0
NisPsK sm 19,1 9,0 273,0 215,0 107,0 101,0
N75P75K7sm 17,1 8,3 262,0 208.,0 104,0 99,0
cpeaHee 16,6 8,3 260,6 204,0 103,4 96,2
N4 0 15,4 8,6 252,0 206,0 111,0 85,0
Buconbudur 16,7 9.4 264,0 211,0 114,0 99,0
NisPsK s 17,4 9,6 266,0 218.,0 118,0 109,0
N;5PsK sm 19,8 10,4 276,0 218.,0 121,0 110,0
N75P75K7sm 17,4 9,6 266,0 216,0 116,0 109,0
cpenHee 17,3 9,6 264.,8 213,8 116,0 102,4
Cpennee 0 14,6 8,3 249.0 200,0 105,0 84,0
buconbudur 16,5 8,8 263,0 204,0 109,0 98,0
NisPsKs 17,2 8,9 264,0 213,0 111,0 105,0
Ni5PsKsm 19,5 9,7 275,0 217,0 114,0 106,0
N, sP75K7sm 17,3 9,0 264.,0 212,0 110,0 104,0
cpenHee 17,0 8,9 263,0 209,0 110,0 99.4
HCPys nns A 0,25 0,20 1,92 2,63 2,23 1,56
(hakTopoB B 0,39 0,36 3,04 4,15 3,52 2,46
AB 0,56 0,51 4,01 5,87 2,93 3,48

K KoHIly Bereramuu oBca OTMEYAIH CHHXKE-
HHE KoiryecTBa (ocdopa B MOYBE, UYTO CBSI3AHO
C BBIHOCOM €T'0 PacCTEHHUSAMHU.

OCHOBHBIM HCTOYHUKOM KaJUHHOr O
NHUTaHUS JUIS PACTEHHH BBICTYNAaeT OOMEHHBIN
kamuii [13, 14]. Ha yepHO3EMHBIX TIOYBAX B CBSI3U
C BBICOKOI HACBHIIEHHOCThIO BYXBaJECHTHBIMU
KaTHOHAaMH OH TOYTH HE HaKaIUIMBaeTcsi U
cocrasiseT Beero 1...3%.

HawnbonbIee KoauMuecTBO MOIBIKHOIO Kalus
B [I0YBE B HAIIEM OIBITe 00eCIeYHBAIO COBMECT-
HOE NPUMEHEHHe MHHEpAIbHOro M OakTepHhab-
HOro ymoOpeHHH, MpU KOTOpOM KO3(DGHUIUEHT
YCBOCHHUS dIeMeHTa ObUI BBINIE, YeM B APYIHX
BapuanTtax. [log meiictBuem m3ydaeMmbIx yaoOpe-
HUA u Owompenapara yxe B caMOM Hadaje

BEreTally COZEpKaHHUE MOIBIKHOIO Kajus BO3-
pacTaio, IO CpaBHEHHIO C KOHTpOJIEM, Ha
HeynoOpennom Ha 4,0...8,0 Mr/kr mo4Bbl, Ha
ynoopennoM — Ha 12,0...22,0 mr/kr. K koniy
BEreTallMy BeMMYMHA STOrO IOKa3aTens BCIe-
CTBHUE TOTPeOICHNUS Kalus PaCTCHUSAMH OBCa CHHU-
»anachk Ha 3...26 Mr/kr, HO 3ddekT or ymodpe-
HUM coxpansics. Hauboneinee B ombiTe comep-
JKaHWe TOJIBW)KHOTO Kajus, Kak u ¢ocdopa, oT-
MEUEHO B BapHaHTe ¢ OHOMOIU(UIIMPOBAHHOU
azoockoii, kak 0e3 OCHOBHOI'O a30THOr'O YH00-
peHHs, Tak U Ha (POHE C ero NPUMEHEHUEM.

VYirydiieHne NUTaTeIbHOTO PEKUMa IOYBHI B
OIBITE O] ACHCTBUEM pa3InuHbIX (OpM yaoope-
HHUH W OHompenapaTa OKa3ajo BIHSHHE Ha YpO-
JKaHOCTh OBca (Taour. 3).

Tabmuma 3 — YpokaifHOCTh OBCa B 3aBHCHMOCTH OT BUAOB YIOOpPEHHH M MX COUYeTaHUH (cpemHee

3a 2019-2021 roxer), T/ta

OcHoBHoe ynobpe- | IIpunoceBHoe ya00- | YpokailHOCTB, T/Ta [TpubaBka K KOHTPOIIO
uue (dpakrop A) penne (paxrop B) T/Ta %
No 0 2,15 — —
Buconbudur 2,20 0,05 2.3
NisPisKis 2,28 0,13 6,0
N15P15K15M 2,30 0,15 7,0
N7 5P7 5K7 sM 2,28 0,13 6,0
cpenHee 2,24
Nis4 0 2,43 - -
Buconbud®ur 2,50 0,07 2.9
NisPisK s 2,61 0,18 7,4
N15P15K15M 2,71 0,28 11,5
N7 5P7 5K7 sM 2,64 0,21 8,6
cpenHee 2,57
HCPys ®daxkrop A — 0,03; daktop B — 0,04; dakrop AB — 0,06

MunepanbHble  ymoOpeHuss W Onomnpenapar
MOBBIIIANH YPOXKAWHOCTh OBCa. B 3aBucHMocTH

15

OT BHIa YyAOOpeHWH TmpubaBKa COCTaBIsUIA
0,05...0,28 T/ra (2,3...11,5%). IlpunoceBHOE
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BHECCHHE OMOMOMUGUITMPOBAHHON  a30(OCKU
B monHOH no3e (N;sPisKism) obecmeunno camyro
BBICOKYIO ypoxaiHocTh — 2,30 T/ra Ha ¢doHe 6e3
a30THBIX ynoOpenuii u 2,71 1/ra Ha ynoOpeHHOM
¢one. COop 3epHa OBca B cpemHeM IO (DOHY
C NMPUMEHEHHEM aMMHUAYHOW CEJIHMTPHI COCTABUIIA
2,57 1/ra potuB 2,24 T/Ta 6€3 OCHOBHOTO BHECE-
HUS ynoOpenuii, uro Ha 14,7% OGonbine. Azodoc-
ka oObmHas B momHOM no3e (NisPisKjs) m
O6roMonuduIpoBaHHAs B ITOJIOBUHHOW s103€ (110
7,5 Kr I.B.) Takxke OOECIICUYWIIM CPaBHHUTEIHHO
BBICOKYIO TpubaBky ypoxas — 0,13..0,21 1/ra.
Haumenpiime B ombiTe TpHOaBKHM OTMEYEHBI B
BapuaHTe C WHOKYJISALUEHW CeMsH oBca OHOJOru-
YecKuM TpenapatoM buconoudur.

BruiBogbl. [Ipumenenune azodocku, aMMu-
a4yHOM cenuTpbl M Ouonpenapara buconoundur
CIIOCOOCTBOBAJIO  YINYYIICHUIO  MHUTATEIbHOTO
peXMMa  TOYBBI, COAEP)KAHWE  ITOJBIKHBIX
dopMm azora Bo3pacTano B cpemHeM Ha 25,7%,
dhocthopa — Ha 7,5%, kamus — Ha 12,0%, 1O OTHO-
IIEHHI0O K BapuaHty Oe3 ynoOpenuii. Bo Bcex
9KCIIEPUMEHTAIIBHBIX BapHaHTaX IIPH BHECEHHH
ynoOpeHuil mpubaBKa YpOXKaHHOCTH COCTaBJIsUIa
0,05...0,28 T/ra (2,3...11,5 %).

Haunbonpmmii B ombiTe cOOp 3epHa OBca M
Jydiias 00eCHeYeHHOCTh MOYBHI IOJBIYKHBIMU
(opMaMu OCHOBHBIX 3JIEMEHTOB IMHUTaHHS OTME-
YeHBI B BapHaHTE C BHECEHHEM OMOMOAH(UIIMPO-
BaHHOM a30()OCKH B J03¢e 1o 15 Kr j.B./Ta.
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DYNAMICS OF NPK COMPLEX IN SOIL DEPENDING ON FORMS
OF FERTILIZERS AND THEIR COMBINATIONS
G. V. Ermolaeva, K. G. Zaytseva

Abstract. The research was carried out to study the influence of different forms of fertilizers and their
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CEJIbCKOXO3AUCTBEHHBE HAVKH

combinations on the content of mobile forms of basic nutrients in the soil and the yield of oats. The work was carried out

in the forest-steppe of Volga region in 2019-2021. The objects of study: chernozem heavy loamy soil, oat plants of Rysak
variety. The experimental design involved studying the following options: basic nitrogen fertilizer (factor A) - without
nitrogen fertilizers, ammonium nitrate (Ns44); pre-sowing complex fertilizer (factor B) - without fertilizers, BisolbiFit,

azophosphate in full dose (N;5P15K;s), biomodified azophosphate in full (N;sP;sK;sm) and half (N7 sP;5K7sm) doses. The
field experiment was carried out in 3 repetitions in a crop rotation of pure fallow - winter wheat - spring wheat - barley -
oats. The most rational was the combination of N;sPsK;sm with the addition of ammonium nitrate, which ensured the
formation of an average oat yield over the years of research at the level of 2.71 t/ha. All fertilizers studied in the experi-

ment led to an increase in the value of this indicator, which was 2.28...2.28 t/ha without nitrogen, and 2.50...2.64 t/ha with
nitrogen. The best nitrification ability against the background without nitrogen was noted in the variant with biomodified

azofoska (N;5P5K;sMm), in which the content of nitrate nitrogen in the soil was 41.0% higher than in the variant without

fertilizers. When using BisolbiFit, the value of this indicator increased by 21.4%, in variants with N;sP15K15 and
N7sP75K7s5M - by 16.0...16.7%. Biomodified azofoska contributed to improving the supply of soil under oats with mobile
phosphorus and potassium by 4.3...4.9 and 4.0...5.6%, respectively, compared to other options. When ammonium nitrate

was applied at a dose of Ni44, the content of nitrate nitrogen, compared with the background where nitrogen fertilizers
were not used, increased on average by 5.1% over the background, mobile phosphorus and potassium - by 1.7% and 12.6,

respectively %.

Key words: azofoska, ammonium nitrate, BisolbiFit, oats (4 vena sativa L.), nutrients, yield.

References

1. Akimenko AS, Sviridov VI, Dolgopolova NV. [Barley yield in the conditions of the central Black Earth region
depending on the level of fertilization and the degree of biologization in crop rotations]. Zemledelie. 2022; 6. 3-7 p. doi:
10.24412/0044-3913-2022-6-3-7.

2. Tsygutkin AS, Vasbieva MG, Shishkov DG [Features of setting up a field experiment with mineral fertilizers based
on an incomplete factorial scheme 1/9 (6x6x6)]. Zemledelie. 2022; 6. 22-25 p. doi: 10.24412/0044-3913-2022-6-22-26.

3. Shafran SA. [Improving the regulatory and reference base for determining the need for agricultural crops in mineral
fertilizers]. Agrohimiya. 2019; 7. 27-34 p. doi: 10.1134/s0002188119070111.

4. Ohkama-Ohtsu N, Wasaki J. [Recent progress in plant nutrition research: cross-talk between nutrients, plant physi-
ology and soil microorganisms]. Plant Cell Physiol. 2010; Vol. 51. 1255-1264 p.

5. Savdur SN, Sharipova RT, Dmitrieva P.A. [Modeling the production system for biological products for crop pro-
duction]. V sbornike: Biologicheskaya zashchita rastenij s ispol'zovaniem genomnyh tekhnologij. Sbornik nauchnyh tru-
dov po materialam I Vserossijskoj nauchno-prakticheskoj konferencii. Kazan'. 2022; 241-247 p.

6. Van Loon LC. Plant responses to plant growth promoting rhizobacteria. Eur. J. Plant Pathol. 2007; Vol.119.
243-254 p.

7. Chuyan NA, Breskina GM, Kuznetsov AA. [Change in the biological activity of typical chernozem from the action
of biological products and mineral fertilizers]. Mezhdunarodnyj sel'skohozyajstvennyj zhurnal. 2021; 1 (379). 12-16 p. doi:
10.24412/2587-6740-2021-1-12-16.

8. Zavalin AA, Vinogradova LV. Geographical regularities of effect of inoculation with associative diazo-trophs on
the productivity of cereals. Plant microbial interaction: positive interactions in relation to crop production and utilization,
aspects of applied Biology. 2001; Vol.63. 123-127 p.

9. Gavrilova AYu, Chernova LS, Zavalin AA. [Influence of complex mineral fertilizers and BisolbiFit biological prod-
uct on the yield and grain quality of spring barley]. Plodoridie. 2019; 4 (109). 3-5 p. doi: 10.
25680/519948603.2019.109.01.

10. Saydyasheva GV, Zaytseva KG. [Efficiency of biomineral fertilizer of a microbiological preparation on spring
barley in the conditions of the forest-steppe of the Volga region]. Vestnik Kazanskogo gosudarstvennogo agrarnogo uni-
versiteta. 2021; Vol.16. 2(62). 39-42 p. doi: 10.12737/2073-0462-2021-30-42.

11. Sukhova NV, Efremova SYu, Vizirskaya SV. [The influence of biomodified mineral fertilizers on the productivity
of agrobiocenosis]. Samarskiy nauchnyi vestnik. 2022; Vol.11. 2: 124-129 p. d0i:10.55355/snv2022111218

12. Leshcheva LA. [The influence of biomineral fertilizer on the formation of biometric indicators and the yield of
oats in the conditions of the Priobskaya forest-steppe zone]. Vestnik molodezhnoi nauki Altaiskogo gosudarstvennogo
agrarnogo universiteta. 2022; 2:17-21 p.

13. Vazhenin IG, Karaseva GI. [On the forms of potassium in the soil and potassium nutrition]. Pochvovedenie. 1959;
3:12-21 p.

14. Karabutov AP, Solovichenko VD, Nikitin VV. [Reproduction of soil fertility, productivity and energy efficiency of
crop rotations]. Zemledelie. 2019; 2: 3-7 p. doi:10. 24411/0044-3913-2019-10201

Authors:

Ermolaeva Galina Vladimirovna — Ph.D. of Agricultural Sciences, Head of Agrochemistry laboratory, e-mail: ga-
lina_83@list.ru

Zaytseva Kseniya Gennadievna — junior researcher of Agrochemistry laboratory, e-mail: kseniazajceva393@gmail.com
Samara Federal Research Center of the Russian Academy of Sciences, Ulyanovsk Research Institute of Agriculture named
after N. S. Nemtsev, Timiryazevsky settlement, Ulyanovsk district, Ulyanovsk region, Russia.

17 Becmnux Kazanckozo I'AY Ne 4(72) 2023



	1 Обложка
	2 Содержание
	поздравление
	Асылбаев И.Г.
	Ермолаева Г.В.
	Ивенин А.В.
	Курынцева П.А.
	Подгаецкий М.А.
	Сабитов М.М.
	Савельева О.Г.
	Шаймуллина Г.Х.
	Шаманин А.А.
	Шпанев А.М.
	Киприянов Ф.А.
	Пополднев Р.С.
	Юдина Е.М.
	Балынин И.В.
	Бариленко В.И.
	Боровских О.Н.
	Газетдинов М.Х.
	Гафурова Г.Т.
	Джикия М.К.
	Дятлова А.Ф.
	Исаева О.В.
	Огородникова Е.П.
	Толмачев М.Н.
	Хафизов Д.Ф.
	3 Требования к статьям
	4 Выходные данные



