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Annomayus. Pa3zpaboTka ONTUMaTbHONW CHCTEMBI MTUTAHUS CEITLCKOXO3SIMCTBEHHBIX KYJIBTYp SIBISIETCSI HEOOXOOUMBIM (haKkTo-
POM TOJTyYEeHUS! CTAOMIBHBIX ypokaeB. JleUIUT OTAEIbHBIX MAKPO- 1 MUKPOAJIEMEHTOB B IUTAHUU PACTCHUM, TPUBOASAIINI K
CHHXXCHHIO ypO)KaﬁHOCTH, MOKHO BOCIIOJIHUTH MCITIOJIB30BAHUEM HOBBIX KOMITJICKCHBIX C6aJ'IaHCI/IpOBaHHI)IX y)106peHHﬁ u 6I/IO-
npenaparoB. Ilens padomur 3aKkiar09aeTCs B N3yYSHUH BIMSHHS a30THBIX TIOJKOPMOK, HOBBIX (DOPM KOMIIEKCHBIX yI0OpeHHA
Ha OCHOBE aKTHBHBIX Ononorndecknx BeniecTB («Komamuu B-Moy, «K-T'ymar-Nay», «Arpodaopun», «AyKCHHOJIEH») U MH-
kpobuonormdeckoro npemnapara (MBIT) «buconbuduT» Ha ypoxkail u Ka4ecTBO 3epHa KOPMOBO# 03UMOit pixu «HoBast apay» Ha
JIEPHOBO-TIO/I30IMCTHIX TTOYBAX B ycloBUsAX [IckoBckoii obmactn. Hoeusna cocTOUT B TOM, UTO BIIEPBBIE B arPOIKOIOTMIECKUX
ycnoBusix [IckoBckoit 0051acTH N3y4€HO BIMSHHE HOBBIX KOMIIEKCHBIX YAOOPEHU, OMOIOrMYEeCKUX M TYMHHOBBIX ITPENapaToB
P BO3JIENBIBAHUH 03UMOH piku. Memoowt. ViccnenoBanus nmpoBoauian B 2019 rony Ha ombITHOM T0JI€ Ja00paTOPUH arpoTex-
nosoruit ®I'bHY ®OHI JIK OI1 B 1. [IckoBe. YueTsl, HaOMIONEHNST U aHAIN3bI TPOBOIMIIUCH 1O OOIICHIPUHATHIM METOIUKAM.
Pezynsmamet. ViccienoBaHUsIMHU yCTAHOBIICHO, YTO HaUOOJIbIIEE ITOJOKUTEIBHOE BIUSIHAEC HA YPOXKAHHOCTB 3epHA OKa3aJlo
BHECEHHE TTOJIHOTO MUHEPABHOTO ynoopenns B no3ax Ny P, K. mpu qpo6HOM BHECEHMH a3oTa: 20 KT JEHCTBYIOIETO BEIE-
cTBa (1. B.) — B OCHOBHOE ynoOpenue, 40 xr 1. B. — B pa3y Kymienuns, 20 Kr 1. B. — B a3y TpyOKoBaHUS. 30eCh TOTMOTHUTEIHHO
K KOHTPOJIIO nojty4eno 13,4 wra, nmm 42,2 %. Bruecenne Mmunepanbubix ynoopenuit B nose N, P, K. MBIl «buconbudpunr»
CHoCcoOCTBOBAIO IMOJTYUEHHIO JonoaHuTenbHO 4,0 1/ra 3epHa, uto cocraBuio 10,6 %. HexkopHeBas aBykparHas 00paboTka
pactenuii ynoopenuem «Komamuu B-Moy mnoBsIiaa ypoxaii 3epHa Ha 8,6 %. YCTaHOBJICHO BIIMSHUC UCCICTYEMBIX (haKTOPOB
Ha COZIep’KaHKE ChIPOrO NPOTEUHA U HUTPATHOIO a30Ta B PACTEHUSIX KOPMOBOH 03UMOH pxu, Maccy 1000 ceMsiH U CTPYKTypy
ypoxasi. Ha BHeceHHBIH | KT AeHCTBYIOIIEro BelecTBa MUHEPAIbHBIX yIOOPEHHH IIPH Pa3INYHBIX 103aX a30THBIX TTOJIKOPMOK
mmoy4eHo ot 3,68 1o 6,39 KT 3epHa.

Knroueswvie cnosa: xopMoBasi 03uMast pokb, KOMIDIEKCHBIE yoopenusi, Kogamuu B-Mo, K-I'ymar-Na, Aykcunonen, Arpodio-
puH, buconbudur, ypoxxaitHOCTb, Ka4eCTBO.
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HocTanoBka npodaemsbl (Introduction)

Oszumasi poxxb — 3T0 HauboJIee MPUCTIOCOOICHHAs K YCIIO-
Busim CeBepo-3amana kynbTypa. OHa obecrieunBaeT yCTOMN-
YHBBIC YPOXKaW 3epHA B cCaMble HEONMaronpusTHeIC ronbl. Kak
1 BCE 3€PHOBBIC KYJIBTYPHI, O3MMasi POXKb ITOJIOKHUTEIBHO OT-
3BIBacTCS Ha BHeceHHe ynoopenuil. [Ipu Bo3nenpIBaHUN 3ep-
HOBBIX KYJIBTYp B YCIOBHSIX HeuepHO3eMHO 30HBI OOIBIIYIO
pons urpaet a3oT. Ho BaxkHON 0COOEHHOCTBIO TIPUMEHEHHS
A30THBIX YJOOpPEHUIT IS OTyUeHHsI BHICOKUX YPOXKaeB 3epHa
SIBIISIETCSI JPOOHOE MX BHECEHHE B OCHOBHOE ylOOpeHHE U B
nonkopMmku [1, c. 285], [2, c. 90], 3, c. 23].

B nacrosiee Bpemst Bo Beepoccuiickom HayyHO-HCCIIEN0-
BaTEJILCKOM MHCTUTYTE pacTeHueBoacTsa um. H. 1. BaBuiiosa
BezeTCs paboTa Mo CO3AAHUI0 COPTOB O3UMOM PKH, (HOPMHPY-
IOMIMX CTAaOWIIBHBIA ypOXKail ¥ 36pHO ¢ HU3KHM COZIEpYKaHUEM
BOJIOPACTBOPUMBIX apaOMHOKCHIAHOB [4, ¢. 647], [5, c. 784].
W3yuenne Ha JaHHONW MHHOBALIMOHHOW O3UMOM P MPUEMOB
U CIIOCOOOB BHECCHHS HOBBIX KOMIUICKCHBIX YIOOpEHWH U
O6uonpenapaTroB 00yCIOBMIO HOBU3HY PaOOTHI.

I maBHBIM MCTOYHUKOM 3JIEMEHTOB ITHUTAHUS JJIsT CEJIBCKO-
XO3SIMCTBEHHBIX KYJIBTYD SIBJISIIOTCS 1ouBa U yaoopenus. Co-

BpPEMEHHbIE KOMILIEKCHbBIE Y00peHus1, Ononpenaparsl, ryMu-
HOBBIE YJIOOpEHHMSI OKa3bIBAIOT TOJIOKUTEIHLHOE BIMSHHUE Ha
POCT M Pa3BUTHE CEIbCKOXO3IHCTBEHHBIX KYJBTYp, TaK Kak
cozepKaT B CBOEM COCTaBE HEOOXOJMMBIE MAKpPO- M MHKPO-
AJIEMEHTHI, OMOJIOTUYECKN aKTUBHBIE coemuHeHus [6, c. 86],
[7,c.59], [8, c. 4201, [9, c. 667].

[penapar «'ymar kajus/HaTpus» MPOU3BEJCH HA OCHOBE
BBICOKOAKTHBHBIX T'YMUHOBBIX BEILIECTB C COZIEPYKAHUEM a30Ta
3,5 %, doctopa u kanus B opranndeckor popme — 0,5 % u
2,5 %. Ynobpenne cozmepxut Mukpotementsl Mg (0,1 %),
B (0,1 %), Co (0,01 %), Cu (0,05 %), Fe (0,12 %), Mn (0,1 %),
Mo (0,025 %), Zn (0,12 %) B hopmMe KOMIIEKCHBIX OPraHOMH-
HepaJIbHBIX COEANHEHUH, BEICOKOMOJIEKYIISIPHbIE I'YMHHOBBIC
kucsotsl (7 %) M HU3KOMOJICKYIISIpHBIE KapOOHOBBIE KHUCIIOTHI
(0,6 %) — IIIOKOHOBYIO, JTUMOHHYIO, STHTApHYIO, MOJIOUHYIO,
KOTOpBIE SIBJISIFOTCS XENATHUPYIOIINMH areHTaMH, aMHHOKHC-
1ot (2,4 %). «'ymar Kamus/HaTpus» MOBBIIIAET OMOIOTH-
YEeCKYI0 aKTUBHOCTH TTOYBBI, YBETHUMBACT MOIJIOICHNE TTHTa-
TEJIbHBIX BEIIECTB KOPHSIMH, YCHIMBAET (POTOCHHTE3 U JIbIXa-
HUE, CTUMYJIMPYET IPOU3BOACTBO (uToanekcuHoB [10].
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[penapar «Konamun B-Mo» — BeicOkoOOOTaIieHHOE pac-
TUTEJIBHBIMH AMHMHOKHCIIOTAMHM KOMIUIEKCHOE YIoOpeHue,
conepxkamiee 6,4 % azora, 6,5 % 6opa, 0,22 % monubneHa U
12,48 % cBobomubix aMuHOKKHCIOT. «Komamua B-Mo» mer-
KO YCBAaWBAETCsl PACTCHUSIMH, MOBBIMIAECT UX yCTOHUYUBOCTD K
HEeOJIAroNpPUSTHBIM YCJIOBUSIM OKPYIKAIOILIEH CPeibl, YCKOps-
eT mporiecc 00pa3zoBaHMsl OENKOBBHIX BemiecTB. CTUMYIHpYeET
¢dusnonornyeckue Gpynkuuu [11].

[Ipenapar «Arpo¢opuH» COIACPKUT BCE HE3aMEHHMBIE
aMUHOKHCIOTHI, 10,9 1/1 opranndecknx KucioT ((hyMapoBylo,
SIHTApHYI0, INABEIICBO-YKCYCHYIO, YKCYCHYIO), BUTAMHUHBI
rpynibl B, GoineByro 1 HHKOTHHOBYIO KHCJIOTBI, 26 Makpo- 1
MHUKPOIJIEMEHTOB. «ATPO(IOPHH» BOCCTAHABINBACT MOYBEH-
HYI0 MHKpOQIIOpY, YJIydIlIaeT CTPYKTYpy IOYBBI, YCKOpSET
MHUKPOOHOJIOTHYECKHE TIPOoIiecChl B ouse [12].

«AYKCHHOJIEH» COAEPKHUT (PUTOTOPMOHBI (ayKCHHBI, TVIH-
¢ocuH, THOOEPEITIOBYIO KUCIIOTY, ITATOKHHWUHBI), YIydIIaro-
LIKe IPOPACTAHUE CEMSIH, CTUMYJIMPYIOIIUE POCT PacTeHUil 1
KJICTOUHOE JIeJIeHUE, MOBBIIIAIOIINE YCTOHUNBOCTh pacTeHUI
K HeOJIaronpusITHBIM YCIIOBUSIM CPEJIbL, @ TaK)Ke MAaKpO- U MH-
KPOBJIEMEHTHI, BATAMHUHBI TPyNIIEl B, (onreByio 1 HUKOTHHO-
BYIO KHCIOTHI [13].

HexopHeBble MOAKOPMKH KUAKUMH KOMIUIEKCHBIMHU YZIO0-
OpeHusIMH, HCCIeNOBaHUsIM d(P(PEKTHBHOCTH KOTOPHIX B Ha-
cTosIIIIee BpeMs ynessieTcs: OOJbIIoe BHUMAaHHUE, 00ecIreyuu-
BAIOT HEMOCPE/ICTBEHHO OpraHbl M TKAHW PACTCHUI HE0OXO-
JUMBIMH 3JIEMEHTaMH IUTAHUS. DTO OOCTOSATEIBCTBO JAET
BO3MOXXHOCTb M30€KaTh IOTEPh MUTATEIBHBIX BEIIECTB B
pe3yabrare OTPHULATENILHOTO BIUSHUS TOYBEHHBIX (DAKTOPOB,
TaKMX KakK BbIIEJIaYMBaHNeE, IPOYHOE 3aKPEIICHHE B TOYBEH-
HOM IOIVIOIIAIOIIEM KOMIUIEKCE U MEPEBOA B TPYAHOJOCTYII-
HbIe JUIsl MUTaHus pacTeHuid coenuuenus [14, c. 50].

[pemapar «buconOupuT» — MUKPOOHBIH Ipemapar, co3-
nmauabii Bo BHUUW cenpckox03sSHCTBEHHOW MUKPOOUOIOTHH,
AKTHBHBIM OMOAreHTOM KOTOPOTO SIBIISETCS IITaMM OaKTepHi
Bacillussubtilis U-13 u ero mMeTabonuThl, C TUTPOM >KUBBIX
kietok He MeHee 100 mia KOE/r npemapara. [Ipenapar o0na-
JIaeT XOPOIIEH CHITyYeCThIO U aAre3nueil U MpeaHa3HavyeH /s
OMOTOTNYecKOll MOIM(UKAMKE MUHEPAIBHBIX yTOOpEHHH.
Hopma pacxoma moandukaropa coctaBiseT 4—5 Kr/T MHUHE-
panbHBIX ynoOpeHuil. B pesynsrare HaHeceHus OakTepuii Ha
MOBEPXHOCTh TPaHyIl yIoOpeHHi oOpasyercsi «OuoKarcyiay,
KOTOpasi OTHOBPEMEHHO MOXKET BBIMOJIHSATH CPa3y HECKOJIBKO
GYyHKIMI: yIOOpHUTENbHYIO, 3aIIUTHYI0O U CTHMYJINPYIOLIYIO
[15], [16, c. 32]. Baumsuibl 3a cYET KOJOHM3AIMK KOpHEH U
MIPOAYIMPOBaHMS (PUTOTOPMOHOB YIY4IIAIOT Pa3BUTHE KOP-
HEBBIX BOJIOCKOB U HMX NOITIOTHTEIBHYIO CHOCOOHOCTb, B pe-
3yJIbTaTe 4ero MoBblmaercsi 3G(HEeKTHBHOCT, MUHEPAIBLHOTO
TTUTaHKS PACTEHHH.

W3ydyenue npueMoB U crocoOOB BHECEHHS KOMIUIEKCHBIX
yaoOpeHuit U GronpenaparoB Ha (poHE MIHEPAIBHBIX yI0Ope-
HUM TIO3BONUT pa3zpaboTaTh pecypcocOeperaroniyro TeXHO-
JIOTHIO BO3JICJIBIBAHUSI KOPMOBOM O3MMOM PyKM Ha OCHOBE MX
MIPUMEHCHHUSA, YTO CCTOAHS ABJIACTCA BECbMa aKTyaJIbHbIM.

MeTtonoaorusi u MeToabl uccjenoBanus (Methods)

Uccnenosanus mposoauiuch B 2018-2019 rr. Ha onbITHOM
noste naboparopun arporexnonornii @I'BHY OHIL JIK OI1
B I. [IckoBe. [TouBa ONBITHOTO y4acTKa AEPHOBO-TTOA30INCTAS
CO CIIENYIONMMH arpOXUMHUIECKMMHA MoKazarensamu: pH, ., —
5,03, conmepkanue moasuxkHOTO (hochopa — 273,5 Mmr/kr, co-
Jiepkanre oOMeHHoro kanust — 159,0 Mr/kr, copepkanue ry-
myca — 2,1 %.

Cxema ombITa:

1. 0 — koHTpOIB Oe3 yIoOpeHUiA.

2.N, P, K.

207 40
46
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3.N,,P, K.

4. N P K +N,, (B pasy kymenus) — Gom.

5. N P IQ N40(B (hazy KyIeHus).

6. NZOP 40K N,, (B dasy kymenus) + N, (B pasy Beixona
B prﬁKy)

7.N,P, K+ N, + «Arpoduopun», « AyKCHHOJIEH».

8. N K 0-i- N,, + «Konamun B-Mo».

9. N20 WK +N +<<K—FyMaT-Na>>.

10. NP 40K + «BI/ICOJ16H(1)I/IT» +N,,

OmnBIT 3a70KeH B 4-KpaTHOH MOBTOPHOCTH. Y YeTHAs TUIO-
mazp aensakd — 30 M2, [peniecTBEHHHUK — KiIEBEp 2-T0 Toa.

ATpOTEeXHUYECKHUE MPUEMbI — OOIIENPUHSATHIC I PETHO-
Ha. MuHepanbHble YJO0OpEeHUs] BHECEHBI MO/ MPEANOCEBHYIO
KyJIBTHBAIMIO B BHJIE a30)OCKH, aMMO(oca U KaJIUs XJIOpH-
CTOTO B KauecTBE OCHOBHOTO ynoOpenwus. [TogkopMKkn aMMu-
AQuHOW CEeNMUTPON M BHEKOpHEBas 00pabOTKa pacTeHUI KOM-
IUIEKCHBIMU yIOOpeHHsMH M OuompernaparamMy IPOBEICHBI
IBaXIbl: B (pasy Kymienus u B a3y Bbixoaa B TpyoKy. Hopma
pacxona mpemnaparos: «K-I'ymar-Nay» — 15 mi/100 m?; «Ko-
namuH B-Mo» — 2 n/ra; «Arpodnopua» u «AyKCHHOIEH» —
15 mii/100 m?; «buconbudut» — 4 Kr/T ynoOpeHuii, KOTOPbIii
BHOCWJIM COBMECTHO C MHHEPAIBbHBIMH YJOOPEHUSIMH TIEpest
IIOCEBOM.

VYuer ypoxas 3epHa MPOBOAWIM CIUIOIIHBIM MOJEISHOY-
HBIM METOJIOM C IOCJIEAYIOIINM MIepecyeToM Ha rekrap. Bol-
XOJ COJIOMBI PACCYUTBIBANIN 110 YYCTHOMY CHOITY.

AHanu3bl TIOYBBI M pacTeHUH (IOJHAsI 110JIeBasi BIArOeM-
KOCTB, BIaXXHOCTB, pH, ., Ha pH-meTpe AHMOH 4100, conep-
xanne PO, u K,O B mouse metomom Kupcanosa, skcnpecc-
metop onpesenenus NO™, B I0UBE U PaCTEHHAX HA HOHOMEpE
H-160MU, onpenenenne o0IIEro a30Ta B paCTEHUIX METOIOM
K. Tunsoypr, I. llermoBoii, E. Bynbeduyc, pacuer cwiporo
MIPOTEHHA C UCIOJIb30BaHUEM K03 duunenTa 6,25) BbIIOIHE-
HBI B abopatopun arporexHoiorunit ®I'BHY OHII JIK OIT
I. [IckoBa B coorBeTcTBUU ¢ [OCT 26483-85 «Iloussr. [Tpuro-
TOBJICHHE COJIEBOI BBITSDKKH U orpezesenue ee pH no metony
HUHAO», TOCT P 54650-2011 «ITouBsl. Onpenenenue mnosi-
BIKHBIX coequHeHHi (ocdopa u xamust o merony Kupca-
HoBa B Momudukanuu [IMHAO», TOCT 13496.4-93 «KopwMa,
KOMOHMKOpMa, KOMOUKOPMOBOE CBHIpbe. METONBI OTpeeneHus
co/iepKaHUs HUTPATOB U HUTPUTOB», MY 10 OlleHKE KauecTBa
1 TIUTATEeIbHOCTH KOPMOB (MUHHCTEPCTBO CENBCKOTO XO3SM-
ctBa P®; [THUU arpoxuMudeckoro 00CIyKUBaHUS CEIIbCKOTO
xo3stiicTBa (L{UHAO)). Ouenky 3anacoB MpOAyKTHBHOW Bila-
TH IIPOBEJIH, OCHOBBIBASICh HA IIOKA3aHUSIX BIAXKHOCTH TIOUBBI
B cimoe 0-20 cM, ompeneneHHON Mo ¢a3zaM pocTa KOPMOBOI
03UMOH PKM U IIOTHOCTH TOuBHI [17, ¢. 60]. Ilomyuenusie
JTaHHBIC 00paboTaii CTaTUCTHYCCKUM MeToaoM 1o b. A. Jlo-
CIIEXOBY.

Uccnenyemass xynerypa: poxb o3umas Hoas Opa —
Cpe/IHEeCTIENbIH COPT, BBICOKOYPOXKaMHBIN, 3epHO(YPaKHOTO
HaNpaBJIeHUsI C HU3KUM COJICPKAaHWEM BOJIOPACTBOPUMBIX
nento3anoB B 3epHe (0,5-0,8 %), BereTanOHHBIA TEpHOT —
329-344 nns, macca 1000 cemstH — 36 T, yCTOWYHMB K TOJIe-
TaHUIO, XapaKTEPH3YETCsl MOBBINIEHHONW YCTOMYMBOCTBIO K 3a-
0oJIeBaHUSIM.

PesyabTaTsl (Results)

[TpumeHeHne pa3iIuYHBIX 103 U CIIOCOOOB BHECEHHS MHU-
HEpaJIBHBIX YAOOPEHHUH, a TaKkKe HOBBIX (POPM KOMITIIEKCHBIX
U MHUKPOOHMOJIOTHYECKHUX yTOOPEHUI OKa3ayio OINpeIelICHHOES
BJIMSHUE Ha MPOJYKTUBHOCTHh 03UMOM pku. J[aHHBIE ypoxKaii-
HOCTH O3UMOM pKM TIpHBeAEHBI B Tabmuue 1. YpoxaitHOCTB
3epHa Ha KOHTpoJie coctaBmia 31,8 /ra. MakcuMasibHbIH 3-
¢exr — 45,2 w/ra — Ob1T MONy4eH npu BHEceHun N P, K. ¢
npoOHBIM BHECEHMEM a30Ta (N, B OCHOBHOE yyro0penne + N,
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B MOJIKOPMKY paHO BecHOH B a3y kymenus + N, B (asy BbI-
xoza B TpyOKy). [IpnbaBka k KoHTpoITI0 6e3 ynoopenuii cocra-
Buna 13,4 w/ra, win 42,2 %. Brecenne N, P, K. ¢ npoGHBIM
BHECEHUEM a30Ta (N20 B OCHOBHOE ymoOpeHue + N,, B moz-
KOPMKY, pPaHO BECHOH B a3y KyIIeHHs) obecrnedmio mpuodas-
Ky 11,1 w/ra, uiau 34,9 % x koHTposto. JIBykparHas 00paboTka
ynoopenneM «Konamua B-Moy» criocoOcTBOBaIa MOTYyYCHUIO
JIOTIOJTHUTENBHO 3,3 1/ra 3epHa, wim 8,6 % K ypoxaro GpoHO-
Boro BapuanTa (N, P, K+ N, ) mpu HCP 2,7 w/ra. Cyme-
CTBEHHOE TTOJIOKUTEIBHOE BIMSHHUE TAKKE OKA3aJI0 BHECECHHE
MBII «buconbudury», npubaBka OT KOTOPOTO ObLIA dKBHBA-
nentHa 20 xr/ra 1. B. azora u cocraswmia 10,3 1/ra, mim 32,4 %
K KOHTpOJTrO 0e3 ynoopenwuii u 4,0 1/ra k Gpony.

OxymnaemMocTh 1 Kr JI. B. MUHEPaJIbHBIX YIOOpPEHUH Haxo-
Jnuiach Ha ypoBHe 1,3—6,4 Kr 3epHa KOPMOBOI O3UMOM P>KU U
3aBHCENIA OT 403 a30THBIX MOJKOPMOK 1 TPUMEHSAEMBIX Mpera-
paroB. HanGomnpmee xonmndecTBo 3epHa (6,4 KT) MOTYyYSHO OT
BHECEHMs | KI' JI. B. MMHEPAIIbHBIX y100penuii B jose N, P, K_ .
Hccnenyemblie KOMIUIEKCHBIE yIOOpEHUs M OMOTIperiaparsl 1o-
BBIIIAJIM OKYTIAeMOCTb | KT JI. B. MUHEPAJIbHBIX YIOOpEHHH 10
4,2 kr ipu o6padoTkax ynoopenuem «K-I'ymar-Nay, 1o 5,6 kr
pu o6paboTkax ynoopenuem «Komamua B-Mo» u mo 6,1 kr
nipu BHeceHun MBII «buconondur.
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Poct u pa3BuTHE pacTCHUI B 3HAYUTEIIBHOM CTCIICHH 3aBU-
CAT OT BIIAYKHOCTH TOYBEIL. J[71s1 co3manums 1 r cyXoro BeriecTsa
Heobxomumo J1o 1000 T Boasl [18, ¢. 420]. OxHOM 13 BakHEH-
IIUX TOYBEHHO-THAPOIOTUICCKIX KOHCTAHT SBISCTCS TIpe-
nenpHO-ToneBast Biaaroemkocts (ITI1B), kotopast onpenenser
COJICp)KaHUE BBICOKOIPOAYKTUBHOW Biard. Mcciemyemyro
JIEPHOBO-TTO/I30JUCTYIO JIETKOCYTIIMHUCTYIO MTOYBY, UMEIOIILYIO
[I1B 41,8 %, MO>XHO OTHECTH K IIOYBAM C XOpOILel [0JIeBOI
BJIATOEMKOCTBIO. 3HAUCHHS BIAYKHOCTH HCCICAYSMOH MOYBEHI
MIpeICTaBJICHEI B TabHIIe 2.

Pacuer 3anacoB NpoayKTMBHOW BJIard B IaXOTHOM T'OPH-
30HTE MCCIICAYEeMOM MOYBBI TIOKA3aj, 4TO B (Da3bl KyIICHHS U
BBIXOJla B TPYOKy 00€CIIeUeHHOCTh pacTeHUH OblLIa YJOBIIET-
BOPUTEIBFHON 1 Xoporiei. B cnenyromue (hasbl: KOJIOMICHUS,
[[BETCHUSI, MOJIOYHOU CIIEIIOCTH 3aIachl MPOTYKTUBHOW BIaru
OBUTH HEYNOBICTBOPUTENBHEIMA. JI7Ii pacTeHW KOPMOBOI
03UMOH KU peIaroliee 3HAUYeHHe WMENN 3amachl MPOAyK-
THUBHOM BJIaTM B ITAXOTHOM CJIO€ ITIOYBBHI B TIEPBLIC OBC (1)33131
pa3BUTHsI, KOT/Ia KOPHEBasi CHCcTeMa OblIa eIle HeJJ0CTAaTOYHO
pa3BuTa.

Tabnuna 1

Bnusanne ymo6penuii n 6monpenapaToB Ha ypOXKaiTHOCTb 3epHA 03MMOII PXKK

Ne BapuaHTbI 0IIbITa yPOWS/Iz:OCTB, - K::[I;ggifom, :/;:)Hy Ow;l;ggd;:;;é’ ]fcrr I B.
1 |0 — xoHTpOINIE O€3 YA0OpEeHNit 31,8 — —

2 |N,P, K, 33,8 2,0 - 1,3

3 [N,PK, 36,1 4,3 - 2,5

4 |N,P K +N, 38,1 6,3 - 3,7

5 | NP K +N, 42,9 11,1 4,8 5,9

6 | N,P K, N, +N, 45,2 13,4 7,1 6,4

7 | NP K N, +«Arpodopun»/« AyKcHHONEH) 37,8 6,0 -0,4 3,5

8 | NP, K +N, + «Komamun B-Mo» 41,4 9,6 33 5,6

9 | NP K, + N+ «K-TI'ymar-Na» 38,9 7,1 0,8 4,2

10 | N, P, K+ N, + «buconoupur» 42,1 10,3 4.0 6,1

HCP 2,7
Table 1
The influence of fertilizers and biological preparations on winter rye yield
The increase, c/ha
MNe Treatment options I;i/e’f;l’ 10 control to basic Pa;g;;fll;z‘g s{ I]‘(é: of
treatment

1 | 0 — control, no treatment 31.8 - -

2 |N,PK, 33.8 2.0 - 1.3

3 |N,P,K, 36.1 4.3 - 2.5

4 | NP, K, + N, (basic treatment) 38.1 6.3 - 3.7

5 |N,P K, +N, 42.9 11.1 4.8 5.9

6 |N,PK,+N, +N, 45.2 13.4 7.1 6.4

7 | NP K, + N, +“Agroflorin”/ " Auksinolen” 37.8 6.0 —0.4 3.5

8 | NP, K,+N,+ “Kodamin B-Mo” 41.4 9.6 3.3 5.6

9 |N,P,K,+N,+ “K-Gumat -Na” 38.9 7.1 0.8 4.2

10 | N, P, K, + N, + “Bisolbifit” 42.1 10.3 4.0 6.1

HCP |, 2.7
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Tabnuna 2

BJ1askHOCTB MOYBBI M 3aMachl IPOAYKTUBHOM BJIAru 1o (pazam Bereraluu KOPMOBOii 03UMOIi paKku
B ciaoe 0-20 cM, % (B cpeHeM M0 ONIBITY)

Iloxa3aresn Da3bl BereTaluu KOPMOBOI 03MMOI PiKH
BJIar000ecne4eHHOCTH Kyumienune | Boixox B TpyOky | Kosiomenue | LiBerenue | MosiouHas cnesnoctb
BnaxxHocTh 1mouBsI, % 19,4 22,0 12,9 5,2 12,9
3anachel NPOIYKTUBHOW Baru, MM 34,0 40,6 17,5 0 17,5

Table 2

Soil moisture and reserves of productive moisture atthe vegetation stages of fodder winter rye
(in a soil layer of 0-20 cm, %, average data)

Indicators of moisture supply pe— ; ngetat.ion stage . ; .
Tillering Shooting Earing Flowering Milky ripeness
Soil moisture, % 19.4 22.0 12.9 5.2 12.9
Reserves of productive moisture, mm 34.0 40.6 17.5 0 17.5
Tabnuna 3
Copaep:kanne u c60p CbIPOro MPOTEMHA B KOPMOBOI 03MMOM P:KHU
Conep:xanue
N Bapmanter onbira cuporoﬂngmenﬂa, % Coop chiporo nporeuHa, u/ra
3epHo Cosoma 3epHo Cosioma Bcero
1 0 — KOHTpOJIB Oe3 ymoOpeHuit 9,5 1,8 2.8 0,8 3,6
2 |N,P K, 9,2 2,3 3,0 1,1 4,1
3 N,.P..K, 9,9 2,3 34 1,3 4,7
4 |N,P K +N, 10,2 1,8 3,7 1,1 4,7
5 NP, K +N,_ 11,1 2,0 4,2 1,2 5,4
6 |N,P K +N +N, 10,8 2,9 4,0 1,8 5,8
7 N, P, K+ N, + «Arpodnopum»/« AyKCHHOTIECH 10,2 2,1 3,6 1,2 4.8
8 N, P, K+ N, + «Komamun B-Mo» 10,5 2.4 4.0 1,6 5,5
9 N, P, K+ N, + «K-T'ymar-Na» 10,1 2,1 3,6 1,3 4,9
10 |N, P, K +N,  + «buconbudpur» 9,5 1,9 3,6 1,4 49
CpenHee 1o OTBITY 10,1 2,1 3,6 1,3 49
Table 3
Content and yield of crude protein in fodder winter rye
. Protein content, % Protein yield, c/ha
Ne Treatment options - -
Grain Straw Grain Straw Total
1 0 — control, no treatment 9.5 1.8 2.8 0.8 3.6
2 |NLPK, 9.2 2.3 3.0 1.1 4.1
3 |NLK, 9.9 2.3 34 1.3 4.7
4 NP, K, + N, (basic treatment) 10.2 1.8 3.7 1.1 4.7
5 |NLPK, TN, 11.1 2.0 4.2 1.2 5.4
6 |NLPK, TN, TN, 10.8 2.9 4.0 1.8 5.8
7 _|N,P,K,+ N, + “Agroflorin/“Auksinolen” 10.2 2.1 3.6 1.2 4.8
8 |N,P,K,+N,+ “Kodamin B-Mo” 10.5 2.4 4.0 1.6 5.5
9 |NLPK,+N,+ “K-Gumat-Na” 10.1 2.1 3.6 1.3 4.9
10 |N, P, K, +N,+ “Bisolbifit” 9.5 1.9 3.6 1.4 4.9
Average 10.1 2.1 3.6 1.3 4.9

C OmIBITHOTO ydYacTKa OBUTH OTOOpaHBI OOpa3Ibl ITOYBEI
JUTSE OTIPEICIICHUST HUTPU(DUIIUPYOIIEH CITOCOOHOCTH MTOYBBI.
YcTaHOBIEHO, YTO BETMYMHA JAHHOTO MMOKA3aTeNsl COCTaBHU-
na 43,2 MI/Kr, a MOTCHIMAJIBHBIC 3aIlachl a30Ta HUTPATOB 32
BETETAI[MOHHBIN MMEePHOJ C HaYalla BECCHHEH BEreTalluy U JI0

yoopku O0buTH paBHEI 112,3 Kr/Ta.
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KadecTBO CETbCKOXO3AHCTBEHHOW MPOIYKINH OOYCIIOB-
JICHO MHOTUMH (baKTOpaMI/IZ KIIMMaTUYCCKUMU YCJIOBUSIMH,
OCOOCHHOCTSIMH BO3/IEJIBIBAEMON KYIIBTYPBI, arpOTEXHUKOM.
B unciio 3tux (hakTopoB BXOAWUT M NPUMEHEHUE YAOOPEHUIA.
[Ipu oueHke KayecTBa PaCTUTENBHON MPOTYKIMU, HCIOIb3Y-

€MOI B KOPMOBBIX LIEJISIX, ONPEICISIIOT OJMH U3 TIABHBIX €T0
IoKazareJiell — CbIpol NpOoTeHuH. JlaHHBIE IO €r0 COAECPKAHUIO
npecTaBIeHbl B Tabnwuie 3.
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Tabnuna 4

Copnep:xaHue HUTPATHOTO 230TA B PACTEHHSIX KOPMOBOIi 03UMOii P:KH, MI/KT

Ne BapuanTbl onbiTa Conepikanue N-NO,
3epHo Cosnoma
1 0 — KOHTpOITB 6€3 yIoOpeHmi 9,6 117,7
2 |N,P K, 8,7 127,2
3 N,.P..K, 9,1 225,0
4 NP K +N, 9,2 186,4
5 NP, K +N, 9,4 193,0
6 |NP K +N +N_ 9,6 503,8
7 N, P, K+ N, + «Arpodnopumy»/«AyKCHHOTIEH 9,0 150,4
8 N, P, K+ N, + «Komamun B-Mo» 9,1 274,6
9 N, P, K, + N, + «K-T'ymar-Na» 9,3 140,0
10 |N, P, K +N, + «bucondupur» 9.4 134,6
Cpennee 1o OnbITy 9,2 205,2
Table 4
Nitrate nitrogen content in fodder winter rye plants, mg/kg
No Treatment options ; Content of N-NO,

Grain Straw

1 0 — control, no treatment 9.6 117.7
2 _|N,LPK, 8.7 127.2
3 N, P.K., 9.1 225.0
4 N,P,K,, + N, (basic treatment) 9.2 186.4
5 |NPK, TN, 9.4 193.0
6 |NLPK,*N,+N, 9.6 503.8
7 |N,P Kt N, + “Agroflorin”/"Auksinolen” 9.0 150.4
8 |N,PK,+N,+ “Kodamin B-Mo” 9.1 274.6
9 |NP K+ N, + “K-Gumat-Na” 9.3 140.0
10 |N, P, K + N, +“Bisolbifit” 9.4 134.6
Average 9.2 205.2

CozeprkaHHe ChIPOTO MPOTENHA B 3¢pHE KOPMOBOH 03MMOM
PKH, TIONTydeHHOM Oe3 BHECEHUS yIOOpeHHH, HAXOAMIOCh Ha
yposHE 9,5 % ot abcomoTHO cyxoro BemiectBa (ACB). IToBbI-
IIEHHE YPOBHSI A30THOTO IIMTAaHMs CIIOCOOCTBOBAJIO BO3pacTa-
HUIO JTAHHOTO MOKa3aressi. MakCHMalbHOE ero cojiepkaHue B
sepae 11,1 % u cOop c rexrapa 4,2 11 HOJNIy4EHBI TP BHECE-
auu NP, K. npu BHecenun 20 KT . B. a30Ta B OCHOBHOE
yaoopenue u 40 Kr ja. B. B IOJKOPMKY paHo BecHOil. M3yue-
Hue BiausHUs npenaparoB «Konamun B-Moy, «K-I'ymar-Nay,
«Arpodnopun»/«Aykcuronen» U MBIl «buconbudur» mo-
Ka3aJo, 4TO COACPIKAHUE CHIPOTO MMPOTEHHA B 3€PHE MOBbIIIA-
Jochk TonbKo Tipu BHecennu «Komamuna B-Moy» — na 0,3 %.
KopMmoBasi mpogyKTHBHOCTh 3€pHa TakXe BoO3pacTaja Ha
0,3 m/ra mox BiustHUEM 00padoTok «KogamuaoM B-Moy. D10
CBSI3aHO C YYaCTHEM MOJIMO/ICHA, BXOJISIIETO B COCTaB yaoope-
HUSI, B PEAKIMSIX BOCCTAHOBJIEHHS HUTPATOB 0 aMMHAKa, KO-
TOpLIﬁ HCIOJIB3YCTCA paCTCHUEM JII CUHTE3a aMUHOKHCIIOT U
6enkoB [19, c. 175].

MakcumaibHasi KOpMOBasi IPOAYKTHBHOCTD MCCIIETyeMON
KyJIBTypBl ycTaHoBieHa npu BHecennu Ny P, K. u cocrasu-
ma 5,8 1/ra, 9To Ha 2,2 m/ra GoIble, YeM Ha KOHTPOJe, U Ha
1,1 /ra GompIme moka3arens Ha hoHOBOM BapuaHTe. [lox Bin-
siHueM npenapara «Kogxamun B-Moy» 10momHUTENBHO MOIY-
yeno 0,8 n/ra, «K-I'ymar-Na» u «bucondbudut» — o 0,2 1y/ra,
«AykcuHoien» U «Arpodopun» — 0,1 /ra.

B tabnmiie 4 npoBeieHO U3yUCHHE COICPIKaHUSI HUTPATHO-
IO a30Ta B 3€pHE U COJIOME KOPMOBOM 03UMOI pKH.

B 3epHe KOpMOBOIT 03MMOM PXKH COAEp)KAHWE HUTPATOB
HaXoIWIoCch Ha ypoBHe 8,7-9,6 Mr/kr. B comome MuHHMAIB-
HOE colep)KaHHe HHUTPATOB YCTAaHOBJICHO HAa KOHTPOJIHHOM
Bapuante — 117,7 mr/kr, makcumansHoe — 503,8 MI/Kr mpu
BHecenuu 80 Kr 1. B. a30Ta.

IToxasarens maccel 1000 ceMsiH XxapakTepu3yeT UX MOJTHO-
BECHOCTb, BBIITOJHEHHOCTh W KPYITHOCTB JUISI ONpE/esICHHs
TIOCEBHBIX M TOBApHBIX XapaKTEpUCTUK. BerndnHa ero 3aBu-
CHUT OT MHOTHUX (pakTopoB. HeoOX01MMo OTMETHTD, YTO HOTOI-
HBIE YCJIOBUS BETETAIIMOHHOTO Neproia (OTCYTCTBHE OCAIKOB
B (ha3bl I[BETCHUS — Hayaa MOJIOYHON CIIEJIOCTH) MPUBEIIU K
cHkeHnio Maccsl 1000 cemsiH. B cpennem mo ombITy Benu-
YHMHa JJAHHOTO NoKa3aresisi Obita paBHa 31,9 T, B TO BpeM Kak B
npeabIayux uceaenaosanusix — 37-38,5 r [20, c. 54].

B pesynbrare MopgoIornyecKoro aHaIn3a pacTeHHH ycTa-
HOBJICHBI Cpe/IHUE TTI0KA3aTeNH BBICOTHI pacTeHni — 142,1 cwm;
JUTHHBI Kostoca — 10,6 cM; MPOAYKTUBHON KyCTUCTOCTH — 5,4;
Macchl 3epHa B Kojoce — 1,4 T; COOTHOLICHUS COJIOMBI K 3ep-
ny —1,7.

Pactenus ¢ HanOoubIIei MPOAYKTHBHON KYCTHCTOCTHIO (B
cpemHeM — 7,4 cTeOns Ha pacTeHUH) U MAaKCHMAaJIbHBIM KOJH-
YEeCTBOM 3epeH B Kosoce (43,7 mIT.) MOITy9IeHBI IPH BHECEHUHT
NP, K, Cpennss nnuna xonoca B 1aHHOM BapuaHTte Oblia
paBHa 11,3 cm, a macca 3epHa B kosoce — 1,5 . [Ipumenenue
BCEX MCCIEAYEeMBIX YIOOpEHHH U TperapaToB CriocoOCTBOBA-
JIO TIOBBIIICHHIO KOJTMUECTBA 3€PEH M MacChl 3¢pHa B KOJIOCE.
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Oocy:xnenne u BbiBoabI (Discussion and Conclusion)

Pe3ynbTaThl nccnenoBaHmil Mokas3aiy, YTo HauOombIIee Mo-
JIO)KUTENIBHOE BIIMSHUE HA ypOykaii 3epHa KOPMOBOH 03UMOI pKu
0Ka3aJI0 BHECEHHE TOJTHOTO MUHEPAJIBHOIO yIOOpEHHs B 103aX
N80P6OK70 ¢ IpoOHBIM BHeceHHeM a3ora: 20 KT . B. B OCHOBHOE
yaoOpenne, 40 KT 1. B. B IEPBYIO TIOAKOPMKY ITPH BECEHHEM BO3-
oOHoBNeHNH BereTarwy 1 20 KT 1. B. BO BTOPYIO ITOIKOPMKY B
(azy BbIxoma B TPyOKY. 31eCh MOMOTHUTEIBHO K KOHTPOJIFO IO~
ay4ero 13,4 n/ra sepra npu HCP 2,7 /ra, nmi 42,2 %.

OxymnaemMocTh | Kr I€HCTBYIOIIErO BEIIECTBA MUHEPAIIb-
HBIX yIOOpEHHH NpH BHECEHUH PA3IMYHBIX BaPUAHTOB a30T-
HBIX TIOKOPMOK HAaXOAWjachk B mpenenax 3,7-6,4 Kr 3epHa
KOPMOBOW 03MMOM PKU U 3aBHUCEIIA OT J]03 U KOJIMUECTBA a30T-
HBIX TOAKOPMOK M IIPUMEHACMBIX ITPEIapaTroB.

CyliecTBeHHOE BIMSIHHE Ha YpoKai 3epHa oKa3alio TpH-
menenne MBII «buconbudury. Ha nanHom Bapuanrte 101od-
HUTENBHO K (oHYy ObuT0 MToTydeHo 4,0 1y/ra 3epHa, niau 10,6 %.

O06paboTku KoMIIIeKCHBIM ynoopernem «Komamua B-Moy
MTOBBIIIAJN YpOkail 3epHa B cpaBHEHUH ¢ (oHOM Ha 3,3 11/Ta,
win Ha 8,6 %.

[lonoxkurensHOE  BIAMSHUE TYMHHOBOTO  ynOOpeHHs
«K-T'ymar-Nay» 3akimoyanoch B TOJYYCHUH JOHNOIHHUTEIBEHO
0,8 w/ra, mim 2,1 %, x ypoxato ()OHOBOTO BapHuaHTa.

3HaunMble TPHOABKHM K KOHTPOJIIO MONYyYCHBI Ha BCEX Ba-

ArpapHblit BecTHUK Ypana Ne 11 (202), 2020 .

HurtpudukannonHass crocoOHOCTh TMOYBBI  OIBITHOTO
ydacTka coctaBmia 43,2 MI/KI, a 3armackl HUTPATHOTO a30Ta
3a BEreTallMOHHBIN TIEPUOJ C Hayalla BECCHHEW BereTalluu —
112,3 xr/ra.

ConeprkaHne CBHIPOTO MPOTEHHA B 3€PHE 03UMOW PXKH Ha-
xommwiioch B mpenenax 9,2—11,1 % ACB. C6op ceiporo mpo-
TeWHa ¢ rekrapa coctaBui ot 3,6 mo 5,8 1. MakcumanbHOe
conepkanue ceiporo nporenna (11,1 % ACB) u HanOombIImit
BEIXOZ ero ¢ rekrapa (5,8 1) yCTaHOBIICHBI MPH BHECCHUHU
NP, K., (NP, K, — B ocHoBHOe ynobpenue, N, — B mo-
KOPMKY B a3y KyIICHHS BECHON).

[py W3y4eHHH HOBBIX BUJIOB KOMIUICKCHBIX YAOOpEHHH U
OnonpenaparoB HaMOONIbIINI AYPHEKT MOTyUEH MO BO3ACHCTBH-
€M BHEKOpHEBBIX 00paborok yrmoopenuem «Komamun B-Moy,
I7ie OOIIHIA BBIXOM CHIPOTO MPOTEHMHA COCTAaBMII 5,5 1/Ta, 94To Ha
17 % Gombure, uem Ha ponosom Bapuante (N, P, K. +N, ), n na
52,7 % 6onplie, 4eM Ha KOHTpoIe (6e3 ynoOpeHuid).

CojeprkaHue HUTPATHOTO a30Ta B 3epHE KOPMOBOW 03M-
MOW P)KH COOTBETCTBOBAJO HOpPMAaTHBaM KayecTBa KOHIICH-
TPUPOBAHHBIX KOPMOB.

ABOTHBIC TTOJKOPMKH M OHOIperapaThl OKa3aIH MOJI0KH-
TeTbHOE BIMSHUE Ha TIOKA3aTEIH CTPYKTYPHI yPOXKasi: IPOIYK-
THUBHYIO KyCTHCTOCTb, JUTHHY KOJIOCA, Maccy 3epHa B KOJIOCE U
maccy 1000 cemsH.

pHaHTax ¢ yIoOpeHUsAMH 1 OHOIIpenapaTaMy, 3a HCKITIOUCHH-
€M BapuaHTa ¢ MUHUMaJIbHOU 1030 asora N, P, K .
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Application new complex fertilizers and biological preparations
on the sowing of the fodder winter rye in the Pskov region’s
conditions

T. V. Shaykova!, E. S. Volkova!, M. V. Dyatlova!
"Federal Research Center for Bast Fiber Crops, Tver, Russia
*E-mail: info.psk@fnclk.ru

Abstract. The development of optimal nutritional system for agricultural crops is one of the main factors for the getting of stable
yields. The deficiency of some macro- and microelements in plant nutrition, leading to yield decreasing, can be compensated
with new complex of balanced fertilizers and biological products. The aim of the work is to study the effect of nitrogen fertil-
ization, new forms of complex fertilizers based on active biological substances (“Kodamin B-Mo”, “K-Gumat-Na”, “Agroflo-
rin” “Auksinolen”) and the microbiological preparation (MBP) “Bisolbifit” on the yield and quality of grain of fodder winter
rye “Novaya Era” on sod-podzolic soils in the Pskov region. The originality is that for the agro-ecological conditions of the
Pskov region, the influence of new complex fertilizers, biological and humic preparations in the cultivation of winter rye has
been studied. Methods. The research was carried out in 2019 on the experimental field of the laboratory of agricultural tech-
nologies of the Federal research center for Bast Crops (Pskov Department). The records, observations and analyzes were carried
out according to generally accepted methods. Results. The maximal positive effect on grain yield was made with the introduc-
tion of complete mineral fertilizer in doses of N P, K_ with fractional nitrogen application: 20 kg of active substance — in the
main fertilizer, 40 kg — in the tillering phase and 20 kg — in the booting phase. Up to 1,3 t/ha or 42.2 % to the control level were
obtained in that variation. Application of mineral fertilizers in a dose of N, P, K and MBP “Bisolbifit” increased on 0,4 t/ha
of grain, which amounted 10.6 %. Foliar double treatment of plants with fertilizer “Kodamin B-Mo” increased grain yield up
to 8.6 %. The influence of the investigated factors on the protein content and nitrate nitrogen in plants of fodder winter rye, the
weight of 1000 seeds and the structure of the yield was established. For 1 kg of active substance of mineral fertilizers at various
doses of nitrogen fertilizing the additional yield of grain from 3.68 to 6.39 kg was obtained.

Keywords: fodder winter rye, new complex fertilizers, Kodamin B-Mo, K-Gumat-Na, Bisolbifit, yield, quality.
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