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OBIIAS XAPAKTEPUCTHUKA PABOTbBI

AKTYaJBbHOCTh HCCJIeJ0BaHMI. B COBpeMEHHBIX yCIOBUSX oOecredeHue
MIPOIOBOJILCTBEHHON HE3aBUCHUMOCTH TOCYJapcTBa TPeOYeT YBEIMUYECHUS] MPOU3BO/I-
CTBA TOBAPHBIX PECYPCOB MNPOIYKIIMH PACTEHUEBOICTBA, CPEAU KOTOPOM 3E€PHO 3aHU-
MaeT BaXKHewIllee MecTo. PellleHne 3a1ad no yBeIM4YEHUIO TOBAPHBIX PECYPCOB 3EpHA
JOJKHO 00€CTeurBaThCsl 3a CUET MHTEHCU(UKAIMK PaCTEHUEBOAUYECKOW OTpaci,
KOTOpas J0JKHA 0a3MpOBaThCS HA BHEAPEHUH COBPEMEHHBIX BBICOKOIPOYKTHUBHBIX
COpPTOB ¢ yueToM audepeHInpoBaHHOTO MOAX0Aa K TPUMEHEHUIO TEXHOJIOTUH BO3-
JIEJIbIBAHMSI 3€PHOBBIX KYJIBTYP Ha OCHOBE PECYpCOCOEepexeHusl, SKOJIOTU3AIMU arpo-
MIPOMU3BOJICTBA U BOCIPOU3BOACTBA oaopoaus nous (CerueB, Munees, 2011; Kup-
MMAYHUKOB U Jp., 2018).

B ycnoBusix HeuepHozemHoii 30Hb1 PO, xapakrepusyromencs 01aronpusTHbI-
MU TPUPOAHBIMU U SKOHOMUYECKUMHU YCIOBUSAMH CPEAU BO3/EIBIBAEMbBIX 3€PHOBBIX
KYJIBTYP Ba)KHOE MECTO OTBOIAUTCS OBCY. SIBISAACH OJHOM M3 CaMBIX PaCIpPOCTPAHEH-
HBIX 3€PHOBBIX KYJBTYp, BO3JICIbIBAEMBIX MMOBCEMECTHO, OBEC B Poccuu 3aHMMaeT
oosiee 4,4 MIIH. Ta, a 0 cBoeMy cOOpY 3€pHa OH CJIEAYET 3a MIICHUIIEH U TYMEHEM
(Kozmnoga, 2015).

[Tocne rmobGanpHOM TexHOreHHOM aBapuu Ha YepHoObUIbCKON ADC paamoak-
TUBHOMY 3arpsi3HEHHUIO MOJBEPTIUCH OOLIUPHBIE TEPPUTOPUN FOTO-3ammaia HeuepHo-
3eMHOM 30HBI P®. Mcxoas u3 3TOro Ba)KHEHMIIEHW 3a1a4eil CEJIbXO3MPOU3BOAUTEIIEH
SABJISIETCA BHEAPEHHE B MPAKTUKY CEIbCKOXO3SMCTBEHHOTO IMPOU3BOJCTBA HAYYHO-
000CHOBAHHBIX 3aAIIUTHBIX MEPONPUATHI, 00€CIEeUnBAIONIMX MPOU3BOJICTBO 3€pHA,
COOTBETCTBYIOIIETO JICHCTBYIOIIEMY CAHUTAPHO-TUTUEHUYECKOMY HOPMAaTUBY 1O CO-
Jep>KaHUI0 B HEM JIOJITOKUBYIIUX PAAUOHYKIUAOB, OTHUM U3 KOTOPBIX SIBJISETCS 11€-
3uii-137 (Canxaposa u Jip., 2016).

B crnoxwuBiieics cutyaluu U3y4€HUE BOMPOCOB, CBSI3AHHBIX C ONTHMHU3AIUEH
MUHEPAIBHOTO MUTAHUS OBCa B COOTBETCTBUM C JAHIIA(THBIMH SKOJIOTHYECKUMU
OCOOCHHOCTSIMU TEPPUTOPUU C YUETOM peav3aliuy KOHIICNIUU OMO0JIOTU3AIUN 3EM-
JefeNus Ha OCHOBE MaKCUMaIbHO BO3MOKHOTO HCIIOIb30BaHUS MHTECHCU(DUKAIINH C
KOMILJIEKCHBIM MPUMEHEHUEM YI0OpeHUN M OMOJOTWYECKH aKTHUBHBIX IpeEnapaTos,
MOBBIIIAOIINX OMOTEHHOCTH pu3ocdepsl U Gpumocepsl akTyanbHO.

Crenennb pa3paGoTaHHocTHM TeMbl. Pa3paboTka pa3iWyHBIX HaImpaBiICHUI
OMOJOTH3AIMN PACTEHUEBO/ICTBA, MO3BOJISIONIUX B 3HAYUTEIILHON CTEMEHU PEIICHHUIO
aKTyaJbHBIX MPOOJIEM MHTEHCHU(UKAIMK PACTEHHEBOJICTBA OOOCHOBAaHO B paboTax
N.O. Mutsauna u ap., 2011, M.M. Kustons, 2020; E.B. Cnopasuesoit u ap., 2020,
B.N. CanpHaukoBa, 2021 u ap.

Psn  uccnepoBareneil  mojara€r, 4YTO CTUMYJIMPOBAaHUE  PACTUTENBHO-
MUKPOOHBIX COOOIIECTB SIBISETCS BaKHEHUITUM (PaKTOpoM OHOJIOTH3ALMK 3eMJIe/e-
JUs, a IPUMEHEHUE MUKPOOHBIX MpenapaTroB, PEeryasTOPOB pOCTa pacTeHUN Haubo-
Jiee MPOCTOM, OCTYNMHBIA MU OTHOCUTEIBHO HEJOPOTOM CIOoco0 peryssiiuu pacTH-
TEJIbHO-MUKPOOHBIX B3auMooTHomeHu# (3aBanuH, 2005; Jlykamon, KopoTkona,
2012; MumoHoB u jap., 2020).

Brnusauio pa3andHbIX OMOJOTUYECKHA aKTUBHBIX MPENapaToB (PeryIsTopoB po-
CTa PacTEHUI) Ha MPOJYKTUBHOCTh BO3JEIBIBAEMBIX CEIbCKOXO3SIIICTBEHHBIX pacTe-



HUN U PACTUTEIbHO-MUKPOOHBIX B3aMMOOTHOIIIEHUN MOCBAIIeHbl padoTsl [.A. Kap-
noBoii, 2008; A.H. Jlesuenkosoii, T.1. Bononunoit, 2013; A.A. Andepa, 2017; T.JI.
Kyprocosou u ap., 2020 u qpyrux y4€HbIX.

Heab n 3axa4m uccjeI0BaHUI — OLICHUTH BIIMSHUE MHUHEpAIbHBIX yJa00pe-
HUW U Ouomnpenapara AJbOUT Ha ypOXKAHHOCTh U Ka4€CTBO 3€pHA OBCA HA PaJHOAaK-
THBHO 3arpsi3HEHHOMN MOYBE.

[TocTaBieHHas LENb ONPEAEIIAETCS PENIEHUEM CIEIYIOIUX 3a0a4:

— J1aTh OLEHKY JIEUCTBUS CUCTEM YJ0OpEHHUsI B KOMILIEKCE ¢ OMOMpenapaTom
Anp0uT, d(PPEKTUBHO BIUSAIOMUX Ha (OPMUPOBAHUE BBICOKOW MPOTYKTUBHOCTU
3epHa OBCa Ha JICPHOBO-TIOI30JIUCTON PaJMOAKTUBHO 3arpsiI3HEHHOMN TTOYBE;

— ONpENENuTh JEHCTBUE MUHEPAIBHBIX YIOOpEHUI B KOMILIEKCE C OHoIpe-
napaToM AJIbOUT Ha KaYECTBEHHBIE MOKA3aTEIN 3€pHa OBCa;

— oueHuTh 3G(HEKTUBHOCTh BIUSHUA CHUCTEM yI0OpeHuss W Ouornpemnapara
AnB0UT Ha M3MEHEHKE pazMepoBs noctymieHus 3’Cs B yposkali 3epHa 0Bca;

— paccuuTaTh AKOHOMUYECKYIO 3((PEKTUBHOCTh MPUMEHEHHUS] MUHEPATIbHBIX
ynobpenuii u o6uonpenapata AJbOUT NpU BO3JEIBIBAHUM OBCAa Ha PaJHOAaKTHUBHO-
3arpsi3HEHHOMU ITOYBE;

— HUCIOJIb3YSl PEe3yJbTaThl UCCIENOBAHUN, pa3padoTaTh MPAKTHUYECKUE PEKO-
MEHJAlUU Ui CEIbCKOXO03MCTBEHHOIO MPOM3BOJCTBA MO BO3/EJIBIBAHUIO OBCA HA
JE€PHOBO-TIO/I30JIUCTHIX PAJAHMOAKTUBHO-3arPSI3HEHHBIX [TOYBAX.

Hayuynasi HoBu3HA. BriepBble Ha JE€pHOBO-MOA30JIUCTOM CyNECYAaHOW paauo-
aKTHBHO 3arps3HEHHON MOYBE I0ro-3anaaa HeuepHosemHoit 30061 Poccnn nmpoBeneHo
M3Yy4YECHHUE JEHCTBUS PA3IMYHBIX J03 MUHEPAIbHBIX YAOOPEHUN OTAEIBHO U B COYE-
TaHUU ¢ OuornpenapaToM AJBOUT Ha ypOKalHOCTh U KauecTBO 3epHa oBca. [lokasa-
HO, YTO IPUMEHSEMbIE CUCTEMBI YOOpEHUS B KOMILJIEKCE ¢ OnonpenaparoM AjabOUT
CHOCOOCTBOBAJIM MOBBILIEHUIO YPOXKAINHOCTH 3€pHA OBCA, YIyYIlajdd MMOKa3aTean Ka-
YeCTBA TOBAPHOW MPOAYKLMH, YMEHBIIAIM pasMephbl HocTyiuieHus 'CS B ypoxaii
3epHa oBca. C y4yeToM BEJIMYMHBI YPOKaHOCTH MPU BO3/EJbIBAHUU OBCA MOKA3aHO,
4YTO HauboJiee BBICOKUM 3(PPEKT MosydyeH OT MPUMEHEHUS MHUHEPAJIbHOU CHCTEMBbI
NgoPooK1s50 coBmMecTHO ¢ OuomnpenaparoM AJbOUT, 4TO oOecreunBaeT GopMUPOBaAHUE
YPOKalHOCTH 3€pHA OBCa B CPEIHEM 3a TpH rojaa Ha ypoBHe 4,59 1/ra unu Ha 84,3%
BBIIIIE OTHOCUTEIHLHOTO KOHTPOJIS 0€3 yA00pEHUIA.

IIpakTHuyeckas 3Ha4UMOCTh padoThl. Ha 0CHOBE pe3ynbTaTOB MHOTOJIETHUX
MCCJIEIOBAHUI B CTAlIMOHAPHOM TIOJIEBOM OIIBITE YCTAHOBIIEHBI HanboJiee 3PpPpexTuB-
HbIE 103bl MUHEPAJIbHBIX YA00pEHUH IPU KOMITJIEKCHOM MPUMEHEHUH ¢ Ononpenapa-
TOM AJBOUT, TTO3BOJISIONINE (DOPMUPOBATH CTAOMIILHO BBICOKHE YPOXKau 3€pHa OBCA C
yIENbHOM aKTUBHOCTBIO B HeM 3’Cs Gosee ueM B 3 pasa HUKe JNEHCTBYIOLIETO CAHM-
tapHo-TurneHndyeckoro Hopmatuea Caunllun 2.3.2.1078-01. Onpenenén paunoHasib-
HBIM CIOCO0 MpUMeHeHUs1 Ouonpenapata AJTLOUT B TEXHOJIOTHH BO3/IEIBIBAHMSI OBCA.
CenbCKOX03iCTBEHHOMY ITPOU3BOJICTBY MPEMAJIOKEHBI TPAKTUYECKHE PEKOMEHIalluN
M0 MPUMEHEHUIO MUHEPAJIbHBIX yI00pEeHU B KOMIUIEKce ¢ OuompenaparoM AJIbOUT
MIPY BO3/EJIBIBAHUN OBCA HA PAIMOAKTUBHO 3arpsi3HEHHOW MOYBE.

MertomoJ10rust 1 MeTOAbI MCCIeA0BaHUsl. B OCHOBY METOJIOJIOIMM UCCIENO0-
BAHMM TMOJIOKEH MPUHIHUIT KOMIUIEKCHOTO CUCTEMHOrO MOAXOAa MpHU BBIOOpE LENH,
3a/lay COCTaBJIEHUSI MPOrpaMMbl U METOJOB MOCTAHOBKH MOJIEBBIX U JTAOOPATOPHBIX
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OTIBITOB C HMCIOJIb30BAHHEM OMOJIOTMYECKOTO (haKTopa Ha OCHOBE PE3yJbTAaTOB aHa-
732 U OLIEHKU COBPEMEHHBIX JINTEPATYPHBIX UCTOYHUKOB POCCUHCKHX U MHOCTpaH-
HBIX y4eHbIX. [Ipu mpoBeseHHH TOJIEBBIX U Ja0OPATOPHO-aHATUTHYECKUX HCCIEO0-
BaHUU PYKOBOJICTBOBAJIUCH TpeOOBaHUSIMU MeTO KK TosieBoro ombita (b.A. Jlocme-
x0B, 1985). IlonydeHHbIE 3KCIIEPUMEHTAIbHBIE TAHHBIE B MOJIEBBIX ONBITAX M JIado-
PATOPHO-AHAIUTUYECKUX HCCIIECIOBAHUAX MOCIYKUIU OCHOBOM IKCIEPHUMEHTAIbHON
YacTH IUCCEPTAMOHHOM pabOTHI.

ITos10:keHHs1, BBIHOCMMBbIE HA 3AIIIUTY:

1. DpdexkTuBHOCTH NEHCTBUA HAYYHO-OOOCHOBAHHOTO MPUMEHEHHUS MUHEPaIb-
HBIX YJIOOpEHUN NIPU pa3IUYHBIX J03aX U COYETAHUSX ¢ OuomnpenapatoM AJTLOUT Ha
dbopMupoBaHHE ypoXkasi 3epHa OBCa Ha PaJMOAKTHUBHO 3arps3HEHHON JIEpHOBO-
IIOJ30JIUCTON CYyIIECYaHOU MOYBE.

2. 3aKOHOMEPHOCTHU BIIMSHUS CPEJICTB XMMHU3AIIMM HAa KaueCTBEHHbIE MTOKa3aTe-
JIM 3€pHA OBCa M pa3Mepsl moctymuieHns =*'Cs B ypokail TOBapHOM MPOXyKIHH.

3. OneHKa 3KOHOMHYECKON 3PHEKTHBHOCTH KOMITJIEKCHOTO TIPUMEHEHHST MUHE-
paJIbHBIX y00peHui u ouonpenapara AIbOUT MPU BO3/EIBIBAHUM OBCA B MOJIEBOM
ceB000OPOTE Ha JAEPHOBO-TIO/I30JMCTON MOYBE B YCIOBHUSAX PaJUOAKTUBHOIO 3arpsi3-
HEHUS TEPPUTOPUH.

CreneHb 10CTOBEPHOCTH. [IOCTOBEPHOCTh PE3yJIbTATOB 3KCIEPUMEHTAIBHBIX
MCCJIEIOBAHUM TIOJTBEPKAAETCS MPOBEICHUEM MHOTOJIETHUX IIOJEBBIX OIBITOB,
MIPUMEHEHUEM OOLIENPHUHSTHIX B arpoXxuMuieckoil ciyxxoe metoauk u 'OCTos, me-
TOJIOB CTAaTUCTUYECKOM 00paOOTKU SKCIIEPUMEHTAIILHOTO MaTepuaa, myOiauKanueil B
OTKpBITOI ME€YaTh OCHOBHBIX PE3yJbTAaTOB JHMCCEPTALMOHHON padoThl, anmpodaruei
UTOTOB UCCIEAOBAHUI Ha pa3IMYHbIX KOH(PEpEeHUIHIX.

JInuHbIi BKJIAX aBTOpa. ABTOp JIMYHO pa3paboTania IUiaH U Iporpammy mnpo-
BEJICHUS HKCIIEPUMEHTOB, OCYIIECTBHJIa BHIOOP METO/JOB, aJ€KBATHBIX IOCTAaBJIECH-
HBbIM 3a/iadaM. ABTOp MPUHHUMAJIa CAMOCTOSITEIIbHOE, HEMOCPEACTBEHHOE y4yacTHeE B
3aKJIaJIKe U MPOBEIEHUM TMOJEBBIX OIBITOB, HAOIIONEHUN U Y4Y€TOB. ABTOpP JIMYHO
IpoBejia aHajIu3 U MaTeMaTHYeCKylo oOpaOOTKy JaHHBIX, IMOJYYEHHBIX B JKCIIEPH-
MEHTAJIbHBIX MCCIIEIOBAHUAX U MX MHTEPIPETALMIO, MOArOTOBUJIA U OMyOJMKOBAIA
Hay4HbIC CTaTbU B OTKPBITOM ME€YaTH, OCYLIECTBUJIA HAIMCAHUE TEKCTA JUCCEPTALU-
OHHOU pabOTHI.

Anpobauus padoTbl U myOJuKanMu. Pe3ynapTaThl SKCIIEpUMEHTAIbHBIX HC-
CJIEIOBaHMN MPEACTABICHBI aBTOPOM B BUJE YCTHBIX M 3a0YHBIX JOKJIAJ0B HA MEX-
JTYHapOJHBIX HAYYHBIX KOHPEPEHIUAX «ATPOIKOJOTHYECKUE aCIEKThl yCTONYMBOIO
pazButus AIIK B 2018-2020 rogax. {uccepranuonHas paboTa 10J10KeHa, 00CykKie-
Ha M oJoOpeHa Ha 3acelaHuu Kadeapbl arpOXMMUH, MOYBOBEACHUS U HKOJIOTMU
OI'BOY BO bpsinckuit 'AY. Ilo marepuanam quccepTaiiOHHON paboOThl Oy OJIMKO-
BaHO 9 cTtarei, 3 U3 HUX — B U3JIaHUAX, peKOMEHI0BaHHBIX BAK PO.

O0BéM U cTpyKTYypa padoThl. TeKCT IUccepTallMOHHON pabOThI BHITIOJHEH HA
140 cTpanunax KOMIOBIOTEPHOTO TeKcTa. [lucceprainusi BKIIOYaeT BBeleHHUE, 0030p
JUTEPATYPHBIX UCTOYHUKOB, METOJIMKH HCCIEAOBAHUM, SKCIIEPUMEHTAIBLHON YacTH,
BBIBOJIOB, PEKOMEHIAlIMM MPOU3BOACTBY U MEPCIIEKTUB AaibHENIel pa3paboTKu Te-
MBI, TIpWJIoKeHu. bubmmorpadudeckuii cnucok cocraBisieT 251 UCTOYHUK, U3 HUX
23 Ha MHOCTpaHHBIX s3bIKax. B mucceprauuu npuseaeHo 18 Tabmuu, 14 pucyHKOB,
21 npusioxeHue.



biarogapHocTb. ABTOP BBIpaXaeT CEPICUHYIO OJarogapHOCTh HAYYHOMY PYy-
KOBOJUTENIO JOKTOPY CEIbCKOXO3SHCTBEHHBIX HayK, mpodeccopy LlamoBasioBy
BukrTopy ®enopoBuuy.

COJAEPKXAHUE PABOTHI

I'nasa 1. O630p JuTepaTypsbl

B 0030pe nuTepaTypHbIX MCTOUYHUKOB NPEACTABIECHBI CBEACHUS O HApPOJIHO-
XO35IICTBEHHOM 3HAa4€HUH OBca. PacCMOTpEHO BIMsSHUE CPEICTB XUMH3ALMU HA ypO-
’KaHOCTb U KadecTBO 3epHa oBca. IIpoBeneHa oueHka posid GUTOPETYISATOPOB MPH
IIPOU3BOJICTBE MPOAYKIIMHM PACTEHUEBOACTBA HA COBPEMEHHOM YPOBHE, IIPOAHAIIU3H-
POBaHBI YKOJOTUYECKHAE ACIEKTHI IIPUMEHEHUS CPEJICTB XMMHU3ALMKU B 3€MIICICIUU.
IIpoBen€éH aHAIN3 HKOJMOTUYECKUX ACIEKTOB KOMIIJIEKCHOTO IPUMEHEHHSI COBPEMEH-
HBIX CPEJICTB XUMH3AIMH, BKIII0Yasi OMOJIOTHYECKH aKTUBHBIEC BEILIECTBA, PETYIISATOPHI
U CTUMYJIATOPBI pOCTa pacTeHuil. PaccMoTpeHa posb CpeACcTB XUMHU3ALUHU IIPU IIPO-
M3BOJICTBE SKOJIOTMYECKH 0€30MacHOM MPOAYKIMH MIPU PAIUOAKTHBHOM 3arpsi3HEHUN
TEPPUTOPHI.

I'maBa 2. Mecro, yc/10BHS 1 METOAMKA MPOBEACHUS HCCJICI0BAHUM

Uccnenosanus npooauiau B 2018-2020 rr. Ha kadeape arpoXuMuu, moYBOBe-
nenus u dkonoruu GI'bOY BO bpsiHCKOro rocy1apCTBEHHOTO arpapHOTrO YHUBEPCH-
TeTa. ba3ol MpoBeAEHUS MOJIEBOTO 3KCIEPUMEHTA SIBISUIOCH ONbITHOE mosie Hoso-
3pI0KOBCKOTO (rnana bpsuckoro 'AY, pacnofioxkeHHOTO B IOro-3alaJHONA YacTH
BbpsHckoii obnactu.

ArpokJiMMaTH4YecKHe Pecypchl.

AHanm3 TPHUPOIHO-KIMMATUYECKUX YCJIOBUN IOoro-3amana bpsHckoi oOmactu
MO3BOJISIET PE3IOMUPOBATH, UTO arpOKIUMATUYECKHUE YCIOBUS TUITUYHBI 1711 (DOPMUPO-
BaHUs XOPOLIEH YpOKallHOCTH 3€pHOBBIX XJIeO0B. KimmMar xapakrepusyercs Kak yme-
PEHHO-KOHTUHEHTAJIbHBIA CO CPEIHETOJI0BOM TeMIlepaTypol Bo3dyxa, paBHOM +6,6
°C. IIpoaomKkuTensHOCTh IEpUOAa ¢ TeMneparypor Bozayxa Beiiie 0 °C, 5°C, 10 °C,
15°C cocrasnser B cpennem 235, 190, 145 u 88 nHE COOTBETCTBEHHO. 3a MEPUO/T BE-
reranuu cymMma 3(QGEeKTUBHBIX Temreparyp coctamisier nopsaka 2200-2425 °C. B
CpeIHEeM 3a ToJ BbilagaeT arMochepHbix ocaakoB 580-630 mm. 3a nmepuoj BereTanuu
BBITIAJIAET B CpeiHeM He Ootiee 316 MM ¢ MaKCUMYMOM B HIOJI€ B npesenax 80 M.

[ToroHble yCIIOBUSI B BECEHHE-JIETHUH MEPUOJ] BET€TAIIMU B TOJIbI IPOBEJICHUS
UCCIICIOBAaHUI UMEN HEKOTOpoe paznnuune (puc. 1).
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Pucynox 1 — Cpegnemecsunoe 3nauenue I'TK Becenne-netnero nepuoaa
3a 2018-2020 rr.



Haunbonee 6naronpustaeiMu a1 oBca 061 2019 1 2020 roasl. [TouBa onbIT-
HOTO TIOJI — JICPHOBO-TIO/I30JIUCTAs, Cylnecuyanasi c(pOpMUPOBABIIASICS HA BOTHOJIC -
HUKOBBIX OTJIOKEHUSX MOJACTHIIAEMBIX C TITyOUHBI 2 M CBS3HBIM ITECKOM.

Jlo 3akiajkyd OmbITa JIEPHOBO-MOJ30JUCTas CyllecuaHas MouyBa cojiepraia
ciori 0-20 cm oprarmueckoro BemiectBa (mo Tropuny) 2,20-2,63%, MOABMXHOTO
dbocdopa u oomenHoro kanus (mo KupcanoBy) coorBerctBernHo 348-512 u 118-126
mr/kr nouBbl, pHkcr 5,28-5,48. IlnotHocTh 3arpssHenust mousbl ='Cs 216-248
kBK/M?. TIOBTOPHOCTL OIBITA TPEXKPATHAS, PACIONIOKEHHS IEISHOK CHUCTEMaTHye-
ckoe. IloceBHast mIomaab ONBITHON AensHkH 120 M2 YuérHas miomans AeIsSHKH
nepsoro nopsaka 50 m?, Broporo — 50 M2, O0bekT uccnenoBanus oséc, copt CKakyH
C HOpPMOU BBICEBa 5,5 MIIH/Ta BCXOXUX ceMsiH. MccnenoBanus mpoOBOIWIM B OIBIT-
HOM CEBOOOOPOTE: JIIOMUH Ha 3€JICHBIM KOpM, O3uMas MIIECHUIa, - SYMEHb, - OBEC, -
03UMas POXKb.

Cxewma ormnbITa BKJIIOUYaja CIeAyOIMe BAPUAHTHI:

1. KOHTpOJIB (663 YI[O6p€HHﬁ); 2. NgoPso — CbOH |; 3. NGOPGOKGO; 4, N60P60Kgo;
5. NeoPsoK120; 6. NgoPgo — dpon I1; 7. NgoPgoKao; 8. NgoPaoKi20; 9. NgoPgoKiso; 10. Asb-
out; 11. NgoPgo + Ampout; 12. NogPgoKgg + Ampout; 13. NooPgoKi20 + Anpour; 14.
NooPooKis0 + Ap0UT.

Munepanbhbie ynoOpenus: ammuauyHas cenutpa (34,4% N), cymepdochar
nBOMHON rpanynupoBaHHbIi (48% P20s), xamuit xmopuctsiii (56% K20O) BHOCHUIHU
BPYUYHYIO TI0]1 PEINIOCEBHYI0 00paboTKy mouBbl. CHcTeMa 3alluThl PACTEHUIN BKITIO-
yajia IpuMeHeHue cieayomux npenapatos: baitneron 25% CII — 0,6 kr/ra, [uanen
Cymnep 50 % BP - 0,7 a/ra, Kapare 50 % K3 — 0,15 n/ra. O6paboTky moceBOB OBca
npenaparoM AJILOUT MTPOBOJIUIIH, OTPHICKKBAs TTOCEBHI B (Da3e BHIMETHIBAHHUS U3 pac-
yéta pacxoaa mpemapara 50 mur/ra, coBMemnas ¢ 00pabOTKOM NpoTUB Oose3Hed u
Bpenuteneir. Perymsatop pocra  Ampbur TIIC  (a.B. Tr/kr  moiu-0era-
TUAPOKCUMACIISIHOM KHUCJIOTHI, 29,8 T/Kr MarHusi cepHokucioro, 91,1 r/kr kamus
dhochopHokucioro aByzamemnénnoro, 91,2 r/kr kamusi azoTHokucioro, 181,5 r/kr
KapOOHUTA) — TMpernapar OHOJOTMYECKOrO IPOUCXOXKIEHUS, PEKOMEHJIOBAaHHBIM K
MIPUMEHEHUIO JJI TOBBIIMICHUS TTOJEBON BCXOMXECTU CEIIbCKOXO3IUCTBEHHBIX KYJIb-
Typ, aKTUBHU3AIUU POCTOBBIX M (HOPMOOOpaA30BATEIBHBIX MPOIECCOB, MOBBIIMICHUS
YCTOMYMBOCTH K HEONAronpHUsTHBIM (PAaKTOpaMm Cpelbl U MOPaKEHHs] OOJE3HIMH,
YIYUIIEHUs] Ka4eCTBa MPOAYKIIMHU, CHIKCHUS COJIEp)KaHUsI TOKCUKAHTOB (SIXuH u
ap., 2016).

denosoruyeckre HaOMIOIEHUS 32 POCTOM U PA3BUTHEM PACTCHHU B IMOJICBOM
ONBITE B TOAbl UCCIEAOBAHUN IPOBOAWIIM, PYKOBOJCTBYSCH METOAMKON I ocynap-
CTBEHHOTO COPTOMCIIBITAHUS CEIbCKOXO3SIMCTBEHHBIX KyIbTyp (1989 1.), Ha Bcex Ba-
pUaHTaX OMBITA MO JBYM HECMEXKHBIM MIOBTOPHOCTSIM.

AHanu3 MOYBEHHBIX 00pa3IOB MPOBOIMINA 110 METOJUKAM, IPUHSITHIM B arpo-
XUMHUYECKou ciyx0e B LleHTpe KOJUIEKTUBHOTO MOJIb30BAHUSI HAYYHBIM U TPHUOOP-
HbIM oOopyaoBanuem bpsHckoro ['AY: coaepikaHue OpraHuyecKoro BeIIEeCTBA
('OCT 23213-91); pH (I'OCT 24483-84), conepxkanue P,0s u K.O (I'OCT 26207-
84). KauecTBo 3epHa ananmu3upoBaiu ctanaaptabiMu Metogamu ('OCT 13586.3-83);
Hatypy 3epHa onpenensiin no 'OCT 10840-64; macca 1000 3€pen (I'OCT 10842-
89), 3epHoByto0 BiaxHocTh 10 [OCT 13586.5-93, o6mmuii azot ('OCT 13496.19-93),
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celpoii Oenmok mepecuéToM N o6,*5,7. Kpaxman ('OCT 10845-98); nmn€HyaTocTh
(I'OCT 10843-76); 30ma (I'OCT Pb-1411-99). Onpenenenne N-NO3; Ha mpubdope no-
Homep M-130. Onpenenenne paguonykauaos (I'OCT 32161).

VaenbHy1o akTHBHOCTH 3’Cs B 3epHe ONpeNeNsd Ha YHUBEPCAIBLHOM CIEK-
TPOMETpUYECKOM KoMmIuiekce «['amma+ty». YcTaHOBIEHHass OIIMOKAa HU3MEPEHUI He
oonee 10%. Cratuctudeckyro oOpabOTKYy IKCIIEPUMEHTATbHBIX JAHHBIX OCYIIECTB-
s o B.A. JlociexoBy (1985). Pacuér sxoHOMHUYeCKO# 3((HEKTUBHOCTH BO3EIIbI-
BAaHUS OBCa OCYLIECTBIISIIM, UCTIO0JIb3Ys MeToauKy Beepoccuiickoro HUN s3xoHOMUKH
CEJILCKOTO XO35HUCTBA MO TUIIOBBIM TEXHOJOTUYECKUM KapTaM.

I'naBa 3. Pe3yabTaThl HCCIeI0BAHUM
3.1 Ypo:xxaiilHOCTh 3epHA 0BCA B 3AaBUCHUMOCTH OT METEOPOJIOTrHYEeCKUX
YCJIOBHII M YPOBHSI IPUMEHSIEMbIX CPeJACTB XUMU3AUUKN

[TouBeHHO-KIMMATUYECKUE YCIOBUS B HAIIUX HCCIIECTOBAHMIX OOECIIEUYMBAIOT
B CPEHEM YPOKAMHOCTh 3€pHa OBca Ha ypoBHE 2,49 1/ra (Tadm.l).

Tabnuna 1. YpoxaliHOCTb 3epHa OBCa B 3aBUCUMOCTH OT MPUMEHSIEMBIX
ynoOpeHuii u Ouonpenapara AnpOuT, T/ra

YpoBeHb n OkynaemMocThb
o pubaBka, T/ra .
ypOXKanHOCTH, T/Ta yaoOpeHui
BapuanT - Anb- | 1puOaBKoOit
2018r. | 2019r. | 2020r. | ¢ €OHTPO™ | OT p :
IO oura KI/KT
1 KOHTpOJII:V(663 214 | 259 | 2.75 ] i ]
yI00PEHUI)
2 N60P60-C1)OH| 2,55 3,32 3,58 0,66 - 5,5
3 | NeoPso Keo 2,66 3,64 3,78 0,87 - 4.8
4 | NeoPso Koo 2,74 3,69 3,89 0,95 - 45
5 | NeoPso K120 3,24 3,74 3,96 1,16 - 4.8
6 NgoPgo-(l)OH” 2,85 3,78 3,94 1,03 - 5,7
7 | NooPgoKao 3,41 3,86 4,16 1,32 - 49
8 | NgoPaoK120 3,85 3,81 3,97 1,39 - 4,6
9 | NgoPaoKis0 4,24 3,73 3,89 1,46 - 4.4
10| Ans6ur 2,51 2,93 3,19 0,39 0,39 -
11| NggPgo+Anp0uT 3,10 4,37 4,48 1,49 0,46 8,3
12| NgoPgoKgo+Ansour | 3,69 | 4,63 | 4,92 1,92 0,60 7.1
13| NgoPooKioo+Ansour | 4,18 | 4,56 | 4,84 2,04 0,65 6,8
14| NgoPgoKi50+Amsour | 4,61 4.36 4.80 2,10 0,64 6,4
B cperem o 325 | 379 | 3,99
OTIBITY
HCPgs, T/ra 0,26 0,13 0,24

B Hamux ombITax METEOPOJOTUYECKUE YCIOBUS BErETAllMOHHBIX MEPUOJIOB
OKa3aJli 3HAYUTEIIbHOE BIUSHUE Ha (popMUpOBaHUE ypokKaitHOCTH 3epHa oBca. [Ipu
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ATOM, HAUMEHBIITUN YPOBEHb YposkaltHOCTH 3epHa 2,14-4,36 T/ra mo BapuaHTaM OIIbI-
Ta popmupoBaiics B 2018 roxy. Camast BICOKasi ypOKaHOCTh 3€pHA B pa3pese Bapu-
aHTOB ombITa oT™MeueHa B 2020 roay, u3aMeHsisice ot 2,75 mno 4,92 1/ra.

YposxkaiiHocTh, T/Ta
w
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PucyHnok 2 — YpoxkaliHOCTh 3€pHa OBCA MO roJiaM UCCIEIOBAHUS

[Ipumenenue munepanbHOro yaoopenus B 103ax (NeoPeo) 1 (NooPgo) croco0-
CTBOBAJIO JJOCTOBEPHOMY IMOBBIIMICHUIO YPOKANHOCTH 3epHA OBCA OTHOCUTEIHHO KOH-
TPOJILHOTO BapuaHTa B cpeaHeM Ha 0,66-1,03 1/ra win Ha 26,5-41,4%. [locnenosa-
TelbHO Bo3pacTatomue 1036l Kanus (Keo-120) Ha azoTHO-Pochoprom done (NeoPeo —
¢on |) yBenmnuuBanu ypoxxailHOCTh 3€pHa OBca B CpaBHEHHMH C KOHTposiem Ha 0,87-
1,16 1/ra, a orHocurensHo ¢oHa | (NeoPso) Ha 0,21-0,50 T/ra wim Ha 6,7-15,8%.
[Ipumenenue kanuitHoro yynoopenus B no3ax oT 90 mo 150 kr/ra 1.B. COBMECTHO C
NooPgo (don Il) cmocoGcTBOBAIO MOBHIIIEHUIO YPOKANHOCTH 3€pPHA OBCA B CPABHEHUU
C KOHTposeM B cpenHeM Ha 1,32-1,46 1/ra, T.e. 53 PeKTUBHOCTh TPUMEHEHHUS TTOBBI-
IeHHBIX 103 Kaus B coctaBe NgoPgo (pon Il) 3HaunTensHo Bo3pacrana. O6paboTka
pacTeHult oBca ouorpenaparoM AJLOUT CIIOCOOCTBOBAIA MOBBIIIICHUIO YPOKANHOCTH
3epHa OBCa OTHOCHUTENILHO KOHTpOJIbHOTO BapuanTa Ha 0,39 1/ra unu Ha 15,6%, a 00-
paboTtka oBca Ouonpemnaparom Ans0uT Ha PonHe NgoPgo (hon 1) cmocobcTBOBaANA T10-
BBIIIIEHUIO YpOXKAHHOCTH 3€pHa OBca Mo cpaBHeHUIo ¢ (poHoM |l B cpennem Ha 0,46
1/ra unmu 13,1%, a B cpaBHeHUM ¢ KOHTpoJieM Ha 1,49 1/ra unu Ha 59,8%.

O6paboTtka oBca 6uonpenapatom AnbOuUT Ha poHe mpuMeneHus: NgoPgo (poH
Il) ¢ mocnenoBarensHo Bo3pacTaromumu go3amu kKaust (Kgo, Kizo, Kis0) moBsimmano
YpOKaltHOCTh 3epHa oBca B cpeanem Ha 1,92, 2,04 u 2,10 1/ra (77,1, 81,9, 84,3% co-
OTBETCTBEHHO), MPU 3TOM MpubaBKa OT MPUMEHEHHs Ouornpenapara AJIbOUT JOCTH-
rasa yposusa 0,60-0,65 1/ra (13,3-15,6%). To ecTh onTuMHU3aIyss MUHEPATHLHOTO TIH-
TaHUsl CIIOCOOCTBOBAJIa TMOBBIIICHUIO YpPOKaHOCTU 3epHa oBca. OaHaKo, ciemyer
OTMETHTh, YTO BO BIAroOOECIICUCHHBIC TOJbI YBEIMYEHUE 103 KaJIHs TOBBIIIAIO
YpOKalHOCTh 3€pHa OBCa, HO KaXKAasl MOCIEAyIolasl 103a CIOCOOCTBOBAJIa YMEHb-
MICHUIO TTPUOABKU yPOXKasi IO OTHOIICHUIO K TTPEIBIAYIIEH.



AHanoruuHele pe3yibTaThl MoydeHsl B ucciaenaoanusax E.H. IlaceiHkoBOI ¢
coaBropamu (2012). Haubonee Bbicokast okynaemocts 1 kr NPK mpubaBkoii yposxas
3epHa B CpPEIHEM 3a roJibl OMBITOB OblIa oiyueHa npu npuMeHeHnn NgoKogt+AnpouT
1 NgoPooKgot+AnmpouT 1 coctaBuia 8,3 u 7,1 KI/KI' COOTBETCTBEHHO.

3.2 Bausinue yno0penuii u Omonpenapara AjibOUT HA COAEPKAHNE U BBIHOC
OCHOBHBIX 3JIEMEHTOB MUTAHUS YPOKAaeM 3epPHA 0Bca

Hammu ucciaegoBaHusIMHU yCTaHOBJIEHO, UTO OTHocuTenbHOE (%) comepika-
HHE OCHOBHBIX MaKpO3JIEMEHTOB (a30T, ¢hocdop, Kaauil) B ypoxae 3epHa OBCa U3Me-
HSJIOCHh B 3aBHCHUMOCTH OT U3y4aeMbIX CUCTEM ya00peHus (Taour. 2).

[Tpu BHECeHUn a30THO-(ochopHOTO YaoOpeHus B 103¢ NgoPso (por I) 1 NgoPgo
(don II) nocToBepHO MOBBIIATIOCH COAEpPKaHUE a30Ta, (hocdopa U Kaaus B 3€pHE OB-
ca B CpaBHEHHMHM C KOHTposieM. Bospacraromiye a03bl Kajusi B COCTaBE a30THO-
dhochopuoro ynobpenus (¢pon | u don Il) Takke crmocoOCTBOBAIM MOBBIIICHUIO CO-
JIep>KaHUs PJIEMEHTOB MUTAHUS B 3€pHE OBCA OTHOCHUTENIBHO KOHTpoJisi. HekopHeBas
oOpaboTka oBca mpenapaToM AJBOUT TakkKe CIMOCOOCTBOBAJA IMOBBIIMICHUIO IPO-
IIEHTHOTO COJEpKaHUs B ypOXKae 3€pHA MAKpPOIJIEMEHTOB OTHOCUTEIBHO KOHTPOJIS,
MIpU CPEIHEM YBEIIMUEHUU COACpKaHUs a30Ta B ypoxae 3epHa oBca Ha 0,12%, kanus
Ha 0,17%, dpocdopa Ha 0,12%.

Ta6nuna 2. CoaeprkaHue U BEIHOC 3JIEMEHTOB ITUTAHUS YPOKaeM 3€pHa OBca
(cpennee 3a 2018-2020 rr.)

Conepxanue, % BrIHOC, KI/KT

Bapuart N | POs | KO | N | POs | KO

1 |Kontposs (6e3
ya00peHuit) 1,74 0,50 0,61 43,4 12,5 14,9
2 |NgoPeo - o | 1,86 0,56 0,67 58,1 17,6 21,2
3 |NgoPeo Ko 2,03 0,61 0,74 68,3 20,5 25,2
4 |NgoPeo Koo 2,09 0,65 0,79 72,0 22,9 27,3
5 INgoPso K120 2,12 0,71 0,83 77,3 26,7 30,4
6 |NgoPgo - on Il 1,96 0,58 0,72 69,4 20,5 25,6
7 INgoPgoKsgo 2,09 0,67 0,81 79,7 24,7 31,1
8 [NgoPsoK120 2,17 0,65 0,85 84,1 25,2 32,8
9 [NgoPgoK1s0 2,24 0,69 0,89 88,5 27,2 35,3
10 |Anp6uT 1,86 0,62 0,78 53,5 18,5 22,5
11 |NgoPgo+AnbouT 2,04 0,67 0,83 81,3 26,9 33,1
12 |NgoPgoKoo+AIbOUT 2,26 0,79 0,88 99,9 35,1 39,2
13 |NgoPgoK 120+ An6uT 2,32 0,82 091 | 1054 | 37,2 41,3
14 INgoPgoK 150+ ABOHT 2,42 0,87 0,93 | 111,0 | 40,0 42,9
HCPos 0,09 0,06 0,07 10,1 3,47 2,73
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[Ipy KOMIIJIEKCHOM MPUMEHEHUHU yA00peHHil u Ouorpenapara Takxe oTMeva-
JIOCh TIOBBIIICHUE COJEPIKAHMS DJIEMEHTOB MUTAHUS KaK OTHOCHUTEIHHO KOHTPOJIS,
TaK ¥ OTHOCUTEIIbHO BapUaHTOB O€3 MpUMEeHEHHs Orornpenapara AbOuUT.

B cpemnem 3a Tpu roja MCCIEIOBaHWN pa3Mephbl BRIHOCA AJIEMEHTOB MUTAHUS
OTIPENCIISINCh OTHOCUTENbHBIM (%) MX copepKaHHEM B 3€pHE OBCa U YPOBHEM YPO-
KAWHOCTH 10 U3YIaeMbIM CHCTEMaM Y100pEHUSI.

Pa3mepsl BeIHOCA a30Ta COOPOM 3€pHA OBCA U3MEHSUIHCH TT0 BapUAHTaM OITbITa
ot 43,4 no 111,0 xr/ra, dochopa ot 12,5 1o 40,0 kr/ra u kanus ot 15,2 1o 42,9 kr/ra.
[Tpumenenne MmuHepabHOro yaoopenus B 103¢ NeoPso (o 1) 1 NgoPgo (dos I1) mo-
BBIIIIAJIO0 BBIHOC a30Ta B cpeaHeM Ha 14,7 — 26,0 kr/ra, ¢pocdopa Ha 5,1 — 8,0kr/ra u
kanust Ha 6,0 — 10,4 xr/ra. BHeceHue KaluiHBIX YI0OPEHHI B BO3pacTaIOIIUX 033X
ot 60 mo 120 xr/ra a.B. B coctaBe NgoPgo yBemmunBaio pa3Mepbl BbIHOCA a30Ta ypo-
’KaeM 3epHa OTHOCUTEJILHO KOHTPOJIA B cpeaHeM Ha 24,9-33,9 kr/ra, ¢ocdopa Ha 8,0-
14,2 kr/ra, kamus Ha 10,0-15,2 kr/ra. [IpuMmeHeHne KanuiHBIX yI00OpEeHUN B BO3pac-
TaONIUX J103aX B cocTaBe a30THO-(hochopHoro ymaodpenust NgoPgog criocoOcTBOBaIO
ITOBBIIEHUIO PAa3MEPOB BBIHOCA a30Ta B CPABHEHHUM C KOHTPOJIEM B cpeaHeM Ha 36,3 -
45,1 kr/ra, hpocdopa Ha 12,2-14,7 kr/ra, kanus Ha 15,9-20,1 kr/ra.

OOpaboTka pacteHuil OuonpenapaToM AJBOUT YBETUYHMBAJIO pa3Mepbl BBIHOCA
a3oTa B cpaBHeHUM ¢ KoHTpojeM Ha 10,1 kr/ra, ¢pocdopa Ha 6,0 kr/ra u kanus Ha 7,3
kr/ra. [Ipy KoMIIEKCHOM MpuMeHeHu Ouomnpenapara AIbOUT U yIOOpeHHd pa3iny-
HOM CTENEHW HACBIIIEHHOCTH pa3Mephbl BHIHOCA a30Ta ypo’kaeM 3epHa OBca OTHOCH-
TEJILHO KOHTPOJISI Bo3pacTainu Ha 37,9-67,6 kr/ra, docdopa Ha 14,4-27,5 xr/ra, kanus
Ha 17,9 — 27,7 xr/ra wim Ha 87,3-155,8; 115,2-220,0; 117,8-182,2% CcOOTBETCTBESHHO.

3.3 Conep:xaHue u cO0p CHIPOro 0eJ1Ka ypo:kaeM 3epHa B 3aBUCHMOCTH OT
NpPUMEHsEMbIX CPeACTB XUMH3aANU

[IpumeHeHe MUHEPATBHBIX YI0OpEHUHN KakK MPH OTISILHOM BHECEHUH, TaK U
B KOMITJIEKCE M TpernapaToM AJLOUT MOBBIMIATIO COACPKAHUE CHIPOTO OCNKa B 3EpHE
oBca (puc. 3). ComepxaHue ChIpOTO O€lKa B CPETHEM 3a TOABI MCCIACAOBAHHM TIO
M3y4aeMbIM CUCTeMaM yI00peHn n3MeHsioch ot ¢ 10,2 1o 13,6%.
16
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OT BHEKOpHEBOU 00pabOTKU pacTeHHil oBca OmompenapaToM AJBOUT cojep-
’KaHHe ChIpOoro OenKa B 3epHE BO3PACTAIO B CPABHEHUHU C KOHTPOJIEM B CPEIHEM Ha
0,5 %, a 0O6paboTka UM MOCEBOB OBCa Ha (POHE MPUMEHSIEMBIX CHUCTEM YAOOpEHUN
CIIOCOOCTBOBAJIO MOBBIIIEHUIO OeKOBOCTH 3epHa oBca ¢ 13,2 1o 13,6%. Co6op ceipo-
ro Oenka nmo uzydaeMbiM Bapuantam usmensics ot 0,251 no 0,692 1/ra, B TOM 4mcie
OT OTHOCUTENBHO KOHTpOJIs OT yBenuumics Ha 0,49 T/ra, a mpuMeHeHne ero Ha QoHe
M3y4aeMbIX CUCTEM YA00peHuii coop ceiporo 6enka Bozpactai ¢ 0,525 no 0,692 1/ra.

3.4 Bausinue CpeacTB XUMHU3allUA HA AMMHOKHMCJIOTHBIM COCTaB 3€pHa 0BCa

N3BeCcTHO, UTO MOJHOIEHHOCTh OCJIKOB ONpPEEsAeTCS B MOJHOW MEPE UX aMU-
HOKHCJIOTHBIM COCTaBOM, €CIIM B HUX COCTaBE HMMEIOTCSI BCE BOCEMb HE3aMEHUMBIX
aMUHOKHUCIIOT. Pe3ynbTaThl HAIIUX MCCIIEIOBAHUM CBUJIETEIBCTBYIOT O TOM, YTO MO
BJIMSIHUEM MPUMEHSIEMBIX CUCTEM YAOOPEHHUI OTMEUYEHO MOBBIIIEHUE OOIIETr0 Coaep-
KaHUSI aMUHOKHUCJIOT B OEJIKOBOM KOMILJIEKCE 3€pHA OBCA, B TOM UYHWCJIE U HE3aMEHU-
MbIX (Tabn. 3). [lpumeHenue Ouomnpenapata ANBOUT B KOMILIEKCE C MUHEPAJIbHBIM
ynooperremM NgoPgoKiso moBbIano comepxanue BceX aMUHOKHUCIOT B 3€pHE OBCa, B
TOM YHCJIC U HE3aMCHUMBIX.

Tabmuma 3. AMUHOKHCIIOTHBIN COCTaBa 3€pHA OBCA B 3aBUCHMOCTH OT
IPUMEHSIEMBIX CPEACTB XMMH3aLMHU I/KT cyxoro BemiectBa (2018-2020 rr.)

Bapuant
AMHHOKHCIOTH! ngib NgoPao | NaoP9oKgo|NooPgoKi12{ NgoPooKisq Eﬁiﬁ%ﬁﬁo
Hezamenumuvie

Banun (Val) 0,590 |0,640| 0,700 0,81 0,83 0,842
I'uctupun (His) 0,180 |0,220| 0,250 0,32 0,469 0,522
Metuonun (Met) 0,260 |0,310| 0,340 0,33 0,37 0,386
Jletitun (Leo)+

HU30JICHIIMH 1,530 |1,610| 1,760 2,11 2,79 2,812
Tsnn (Lys) 0,148 |0.152| 0,81 | 0218 | 0,298 | 0.326
Tpeonwnn (Thr) 0,520 |0,530| 0,580 0,62 0,66 0,672
Tpunrodan (T1D) 0,522 | 0,628 | 0,652 | 0,676 | 0,701 | 0,726
®enunananus (Phe) 0,610 | 0,660 | 0,700 0,81 0,88 0,892

Bcero He3aMEHUMBIX 4,360 | 4,750 | 5,163 5,894 6,998 7,178

OcmanvHble

Ananun (Ala) 0,520 0,700 | 0,750 0,780 0,910 0,931
Aprunus (Arg) 1,070 1,250 | 1,430 1,710 1,840 1,852
Acmnaparun (Asp) 0,146 |0,152| 0,178 0,176 0,193 0,212
s (Gly) 0,590 |0,650| 0,690 0,840 0,880 0,898
I'myramuHOBa KMCIOTA

(Glu) 0,152 10,169 | 0,175 0,182 0,198 0,236
[Tposun (Pro) 0,560 0,680 0,750 0,790 0,860 0,884
CepuH (Ser) 0,530 | 0,660 | 0,680 0,750 0,920 0,931
Tuposun (Tyr) 0,360 |0,410| 0,430 0,470 0,510 0,528
[uctun (Cys) 0,278 10,354 | 0,468 0,479 0,521 0,538
O6mas cymma

BCEX AMUHOKHUCJIIOT 8,966 |9,7/5| 10,714 | 12,071 | 13,830 | 14,188
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YcTaHOBIIEHBI HEKOTOPBIC Pa3inyvsi B aMUHOKHCIIOTHOM COCTaBe OEIKOBOTO
KOMIUIeKca 3epHa oBca. Cpean HEe3aMEHMMBIX aMHUHOKHUCIOT MPEUMYIIECTBO OBLIO
YCTaHOBJICHO 3a JieWnuHOM U u3osennmaoM (1,530-2,812 r/kr). Cpenn cBOOOTHBIX
aMUHOKHCIIOT OTMEYEHO Mpeoldiananue apruHuHa. Haunbounbliiee KOTMYECTBO BCeEX
aMUHOKHCIIOT B OETKOBOM KOMILIEKCE 3€pHa OBLIO OTMEUYEHO B BApUAHTE C MMPUMEHE-
HUEM MHUHEpabHOTO yaoopeHus B 103¢ NgoPgoKis0 Ha hoHe 06paboTku Guompernapa-
TOM AJBHOHT.

3. 5 buoxuMu4YeCcKuil COCTAB 3¢PHA 0BCA B 3aBUCUMOCTH OT IPHUMEHSIEMbIX
CpeaCTB XUMM3aUN

[Ipu BO3AENBIBAHNYU 3E€PHOBBIX XJICOOB BAXHOE 3HAYCHUE MMEIOT TaKUE IOKa-
3aTen OMOXMMHYECKOTO COCTaBa 3€pHA, OMpPECIAIOIMNE ero KauecTBO KaK cojep-
)KaHWe KJIIeTYaTKH, 30JIbl, J)KHpa, YIIEBOAOB, caxapoB. EcTecTBeHHOE Miomoponue
JEPHOBO-TIOA30IMCTON TIOYBBI MIPH COMYTCTBYIOIINX arpOKIMMATHUECKUAX YCIOBHUSIX
TEPPUTOPUN TIO3BOJIIFOT IMOJIyYaTh 3€PHO OBCA C COJEP)KAHHEM CHIPOW KIICTYATKH,
CBIPOH 30IIbI, CHIPOTO JKHpa, caxapoB, Kpaxmaja cooTBeTcTBeHHO: 15,1; 1,88; 3,57;
3,4; 52,6 % (tabdmn. 4).

Tabnuna 4. buoxumuueckuii cocra 3epHa oBca % (cpeanee 3a 2018-2020 rr.)

Conepxanue, %
Bapuant Ceipas | Ceipas | Ceipont Caxap |Kpaxman
KJIeTJyaTKa | 30ia KUDP

1 |KonTpoib (6e3 y1o0peHmit) 15,10 1,88 3,57 3,4 52,6
2 | NegoPso - doH | 14,27 2,00 3,67 3,6 53,4
3 |NsoPso Keo 13,74 2,06 3,74 3,8 53,7
4 |NgoPso Koo 13,85 2,17 3,84 3,9 54,0
5 | NsoPso K120 13,84 2,30 3,86 4,2 54,1
6 |NgoPgo - don Il 13,65 2,44 3,92 4,0 53,7
7 |NgoPgoKgo 14,19 2,59 3,95 4.4 54,2
8 | NgoPgoKi20 14,26 2,73 4,04 4,6 54,5
9 | NgoPgoKiso 14,32 2,83 4,08 4,8 54,6
10 |Anp0ut 14,97 1,93 3,83 3,6 53,6
11 N90P90+AJIB6I/IT 13,67 2,51 4,08 4,3 53,9
12 N90P90K90+AJ1B6I/IT 14,17 2,73 4,10 4,8 53,9
13 N90P90K120+AJ]B6I/IT 14,28 2,76 4,12 4,9 54,4
14 | NgoPgoK150+AnnouT 14,35 2,89 4,16 4,9 54,8

HCPys 0,72 0,33 0,17 0,21 0,88

[Tpu uHTEHCH(UKALUK CPEAICTB XUMHU3ALKUN OTMEUaIOCh CHUKEHHE COAepkKa-
HUs KJIETYaTKU B 3€pHE OBCAa B CPAaBHEHHUH C KOHTpoJIeM. B cpenHeM 3a rojsl uccie-
JOBaHUM COZAEp’KaHWE B 3€pPHE OBCA 10 BapMAHTAM OMNbITa U3MEHSJIOCH B Ipeesax
15,1 — 14,97%. B Hamux uccienoBaHUsIX COJIEpKAHUE ChIPOM 30JIbI B 3€pHE OBCa B
CpeIHEM MOBBIIIATIOCH MO/ BIMSAHUEM M3Y4YaeMbIX CUCTEM yaoOpeHus. buomnpenapar
AnBOUT Kak MpH OTIAEIBHOM NPUMEHEHUH, TaK U B KOMILUIEKCE C MUHEpaJIbHBIMU
yAOOPEHUSIMU CIIOCOOCTBOBAN MOBBIIICHUIO 30JbHOCTH 3€pHA OBCA, TP MAKCUMAaJb-
HOM 3HauyeHuu 2,89% B BapuantTe NgoPgoK1s0 + AbOUT.
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B cpennem 3a rojapl ucciaenoBaHUM COAEP’KaHUE CHIPOrO KHMpa MO BapHaHTaM
OTIbITa U3MEHSIOCH OT 3,57 1o 4,16 %. [Ipumensiemble cpeAcTBa XUMHU3AUU U OHO-
npenapaT AJIBOUT COCOOCTBOBAIM CTAOMUIIM3AIlMU COJIEP)KAaHUS KUPA B 3€pHE OBCA
Ha yposHe 4,08-4,016%.

[Ton BnusiHUEM MUHEpATBHBIX YIOOPEHHI PA3TUYHON CTETEHH HACBIIEHHO-
CTH, BKJIIOYas MpUMeHeHue Ouorpernapata AnbOUT HAONIONAIOCh YBEIHMUEHHUE CO-
JIep>KaHUs CaxapoB B 3€pPHE OBCa, COCTABJIAA MO BapuaHTaMm onbita 3,4-4,9 %.

VY cTaHOBIEHO TakK K€, YTO IMOJ] BIMSHUEM HM3YYaeMbIX CPEJICTB XUMH3AIUU CO-
Jep>KaHuEe Kpaxmaja B 36pHE OBCAa B CPEIHEM MOBBILAIOCH € 52,6 no 54,8%. Ilpu
0o0paboTke MmoceBoB OuomnpenapaToM AJBOUT coIepk aHUE Kpaxmayla B 3€pHE OBca
JIOCTOBEPHO TOBBIIIAIOCH, JOCTUTas MakCHUMyMa NpH KOMIUIEKCHOM NPUMEHEHUU
MUHEpaJIbHBIX yI00peHui u ouonpenapara AjabOuT.

3.6 Bunsinue npuMeHsieMbIX CPeJACTB XUMHU3aMU HA U3MeHeHue (pu3ndecKknx
noKasarteJjieil KauecTBa 3epHa 0BCa

BaxxHoe 3HaueHue AJia nepepaboTKH, XpaHEHHs] U MEepEeMEILeHUs 3epHa (Pu3u-
yeckre (TeXHOJOTMYECKHE) MOKa3aTenu Takue Kak Hatypa, macca 1000 3épeH, BbIxoa
KpYyIbL, IJIEHYATOCTh, BEIPABHEHHOCTb.

CrnemyeT OTMETUTD, UTO HATypa 3€pHa, MpeACcTaBlIeHHass 00bEMHOM Maccoi 1 11
3epHa B rpaMMax B CPEIHEM 3a T'Ofbl HUCCIAEAOBaHUS HauOoJbIIas HaTypa ObUIa Mo-
Jy4YeHa MpU NPUMEHEHUH MHUHEPAIbHBIX yJ100peHuil Ha (hoHEe 00pabOTKH MOCEBOB
ounonpenapaToM About (Tadm. 5).

Ta6nuna 5. TexHonornueckue cBoricTBa 3epHa oBca (2018-2020 rr.)

Harypa Macca Brixon [InénuarocTh
BapuanTt ’ 1000 ’
r/n - Kpymsl, % %
3épeH, T

1 | KonTpons (6€3 ynobpenuii) 472 38,4 55,70 28,6
2 N60P60 - (1)OH | 478 39,3 56,97 27,4
3 | NeoPso Kso 481 39,7 57,49 27,3
4 | NgoPso Koo 483 40,3 58,35 26,9
5 | NeoPeo K120 485 40,8 58,77 26,7
6 | NgoPgo - domn Il 481 39,6 57,36 26,7
7 | NgoPgoKgo 483 40,4 58,17 26,7
8 | NgoPgoKi20 486 41,5 58,76 26,5
9 | NooP9oKiso 488 41,6 59,15 26,3
10 | AnpOuT 473 40,4 56,23 27,3
11 | NgoPgo+Anp0ut 488 40,6 57,88 26,6
12 | NgoPgoKgot+Amp0ur 492 41,0 58,50 25,7
13 | NgoPgoK120+AnpouT 498 41,6 58,89 25,5
14 | NgoPgoK 150+ As0uT 506 421 59,18 25,2
HCPys 2,43 0,79 0,78 0,39
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[ToyyeHHOE HA 3TUX BapuaHTax 3€pHO C HaTypoil, npebimatomieit 490 /i1 co-
OTBETCTBYET TPEThEMY KJIACCy.

B cpennem 3a roapl McClieIOBaHUI TPUMEHSEMbIE CUCTEMBI yI0OpEHUs B TO-
CJIEIOBATEIHLHO BO3pACTAIONIUX J103aX KaK OTIEIhHO, TaK U B KOMILIEKCE C OUompe-
napatoM Anpout yBenumuuBaiu Maccy 1000 3épen oBca. HambGosiee BbicOKass Macca
1000 3épen (42,1 1) Obia oTMedeHa Ha BapuaHTe NooPgoKiso + ATBOUT.

Brixoa Kpymbl B cpeHEM 3a TPHU rojia UCCICTOBAHUM MO U3y4YaeMbIM CHUCTE-
MaM yJio0peHus BapbupoBan npeaenax 56,97-59,18%, npu 3ToM HauOoJblIee BIHSI-
HHUE Ha 3TO OKa3al0 NPUMEHEHHE IMOJHOTO MHUHEPaJIbHOTO YIOOpEHUS B J103€
NgoPooKis0, elicTBue Ononpenapara Ha BbIXOJT KPYIIbI TPOSIBUIIOCH KaK TEHICHIIMSI.

B Hammx wuccieioBaHHUSIX TMPUMEHSAEMbIE CpPEACTBA XUMHU3ALUU CHUKAIU
TUIEHYATOCTh 3€PHA OBCAa. 3€PHO OBCa ¢ HAaMMEHbIIEH MIIEHYATOCThIO 25,2% moiyye-
HO IPU BHECEHUM MOJIHOro MHHEpaiabHOro yaoOpeHust NgoPooKiso B KomIuiekce c
npenaparoM AJbOHT.
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976 974
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Pucynox 4 — Brniusaue yaoOpenuii u Ouonpenapara AJs0UT Ha BHIPaBHEHHOCTh
3epHa oBca (cpennee 3a 2018-2020 rr.)

BbIpaBHEHHOCTH 3€pHa OBCa B CPEHEM B HAIIMX HUCCIIEIOBAHUSIX BapbUpOBaia
B 3aBHCHMOCTH OT YPOBHSI MHTEHCU(UKALMU MPUMEHSIEMbIX CPEICTB XUMHU3ALUU OT
91,0 1o 98,3% (puc. 4). Hanbosiee BrIpaBHEHHOE 3€PHO OBCa B HAIIIMX OMNbITaX (Hop-
MHUPOBAJIOCh IPU MPUMEHEHUN MUHEPAIbHBIX yA0OpeHui Ha (oHe 00paboTKH moce-
BOB IIpenapaToM AJBOUT.

3.7 Conep:xaHue OCTATOYHBLIX HUTPATOB B 3epPHE 0BCA B 3aBUCHUMOCTH
OT MPUMEHSIEMBIX CPeACTB XUMM3AIUMN

[IpumeHeHune a30THBIX yI0OpEHU B HUTPATHOU (hOopMe B KaUECTBE OCHOBHOTO
MCTOYHUKA MUTAaHUS PACTEHUM a30TOM IPH OMNPEACNIEHHBIX YCIOBUAX (HEIOCTaTOU-
HOE OCBEUICHUE, TOHM)KEHHbIE TEMIIEPATYPbl) MOKET MPUBOAUTH K HEXEIATEIIbHOMY
HaKOTUICHUIO HEUCIIOJIb30BAHHBIX B CHHTETUYECKHX MPOLECCAX HUTPATOB B TOBAPHOU
OPOAYKIMH CEIbCKOXO3IUCTBEHHBIX KYJIbTYpP, HEONArompHUsITHO CKa3bIBaThCS Ha €€
KauecTBe. V3BeCTHO, UTO AOCTATOYHO XOpollee CHaOXEHHEe pPaCTeHUI B OHTOTEHE3e
KaJlueM OJIarONpHUsATHO BIMAET Ha aKTUBHOCTh HUTPATPEAYKTa3bl, YCKOPsS CHUHTE3
OpraHUYEeCKUX KUCIOT M YIJIEBOJOB, UTO KOCBEHHO CIIOCOOCTBYET BOBJICUEHHUIO HUT-
paToOB B CHHTE3 OPraHUYECKUX COCAMHEHUN B PACTEHUS, BKIIIOYasi OCIIKH.

B cpennem 3a Tpu roxa npoBeIEHHUs ONBITOB KOHIEHTPALMs OCTAaTOUYHBIX HUT-
paToB B 3epHE OBCa M0 BapHaHTaM OIbITa U3MEHs1ach oT 43 10 83 mr/kr (Puc. 5).
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Pucynok 5 — ConepkaHue oCTaTOUHbIX HUTPATOB B 3epHE oBca (2018-2020 rr.)

[TocnenoBaTensHo Bo3pacTaromive 1036l kKanus B coctaBe NeoPso (dhoH 1) u
NgoPgo (don Il) cmocoOcTBOBaIM ONTUMHU3AIMA MHUHEPAIBHOTO MUTAHHUS OBCA, YTO
0JIaronpUATCTBOBAJIO HOPMAJIU3AIUU MTPOTEKAHUSI CHHTETUYECKUX MPOIECCOB B pac-
TEHHUSX OBCAa B OHTOI'€HE3¢ M HanOoJiee TMOJHOIEHHOE HCIOJIB30BaHUS HUTPATOB B
peakiusax oOMeHa U cuHTe3a opranndeckux BemiectB (Ko3smuna u ap. 2006). Camas
BBICOKasi KOHIICHTpAIIMsI OCTATOYHBIX HUTPATOB B 3epHE oBca (83 MI/Kr) oTMeueHa
MIpU MPUMEHEHUH J103bI MUHEpaIbHOTO ynoopenus NooPgoKiso. JeiicTBue 6uonpena-
pata ATEOUT Ha U3MEHEHUE COACPIKAHUS HUTPATOB B 3¢PHE B CTOPOHY MX CHIDKCHHUS
0003HAYMIIOCh KaK TEHCHITH.

3.8 Bausinue cpeacTB XMMH3AIMH HA M3MEHeHHe YIeIbHOH AKTUBHOCTH
137Cs B 3epne oBca
[IpoBeNEHHBIMU MCCIIENOBAHUSAMY YCTAHOBIECHO, YTO NPMMEHEHHE MUHEpPAIIb-
HBIX yJI0OpEHMI KaK OT/IEIbHO, TaK B KOMILIEKCE ¢ OmompenapaToM AJBOUT YMEHb-
1IAJI0 YAEIbHYI0 aKTUBHOCTh 3’Cs B 3epHE 0BCa OTHOCHUTENLHO KOHTPOJILHOIO BAPH-
aHTa (puc. 5)
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Pucynok 6 — U3meHenue yaensHoli aktusHOCTH *2'CS B 3¢pHE OBCa
B 3aBHCHMOCTH OT MPUMEHsEMBIX crcteM ynoopenuit (2018-2020 rr.)
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Haubonee 3HaunmMbiii 23QPEKT MOTyUYeH MPH yBEIHMUESHUH 103 KAJIUS B COCTABE
MIOJTHOTO MUHEPaJILHOTO yao0penus. Tak BHeceHue 10361 Kanmus Kizo B coctaBe NgoPso
(¢pon I) yMeHBIIANO yIENBEHYI0 aKTUBHOCTL °'CS B 3epHE OBCa B CPABHEHUH C KOH-
TposieM B 1,7 pasa, a mpumenenne 10361 Kiso B coctaBe NooPgo (dor 1) ymensimamo
yIENBHYI0 akTHBHOCTE 3'CS B 3epHE 0OBCa OTHOCHTENIBEHO KOHTPoJs B 2,1 pasa. Cie-
IyeT TaKKe OTMETHUTh, YTO a30THOE ynoopeHue B coctaBe NgoPso 1 NgoPgo crioco0-
CTBOBAJIO yBeNIM4IeHuIo nocTymienus 13'Cs B ypoxaii oBca.

O0bpaboTka pacTeHHil oBca OnomnpemnapaToM AJBOUT Ha KOHTPOJILHOM BapHaH-
Te 0e3 MPUMEHEHHs YAOOpEeHUH COKpaimana yAeIbHYI0 aKTUBHOCTH Ie3usi-137 B
3epHE OBCa OTHOCHTEIHHO KOHTpOJS B 1,4 pa3a, a mpuMeHeHue Ouomnpenapara AJb-
out Ha ¢pone NPK c mocienoBaTenbHO Bo3pacTaromyMu o3aMu Kainus ot 90 mo 150
KT/ Ta JI.B. CIIOCOOCTBOBAIO YMEHBUICHUIO yIeIbHON akTuBHOCTH 'CS B 0OBCe COOT-
BeTCTBEHHO B 1,5, 2,8 u 5,7 paza. To ecTh, ¢ yBeIMUCHUEM YPOKAWMHOCTH 3€pHA IO/
BIMSTHUEM IIPUMEHSEMBIX CHCTEM YAOOpEHHUs 3a c4eT dPQeKTa OHOTOTHIECKOro pa3-
OaBIEHHs OTMEYEHO JOCTOBEPHOE YMEHBIICHHE y/EIB5HOM akTHBHOCTH °'CS B ypo-
Kae KOHEYHOW MPOTYKIHH.

Ha ocHOBaHWYM BBIMIEU3IIOKEHHOTO MOKHO 3aKJIIOYUTh, YTO MPUMECHCHHE MU-
HepanbHOro yaoOpenust B go3e NooPgoKiso coBmecTHO ¢ Ouomnpenapatom AnbOUT
CIIOCOOCTBYET HOJYUYEHHUIO 3€PHA OBCA C YAEIbHON aKTHBHOCTBIO °'CS B cpe/iHEM He
0osnee 3 BK/KT, 4TO HUXKE, YEM JIEUCTBYIOIIHMI CAHUTAPHO-TUTUEHUYECKUH HOPMATUB
(60 bx/kr) B 20 pa3 ¥ OHO MOKET MCIOJB30BAThCS MPHU MepepadoTKe Ha TMPOJOBOIb-
CTBEHHBIE 11eJIU U KopMa 0€3 OrpaHu4YeHHI.

3.9 llelicTBHE cHCTEM YA00peHNsI HA H3MEHEHUE arPOXMMHUYECKUX
CBOWCTB IEPHOBO-TI0/130,IUCTOM MOYBbI

M3ydenne u3MeHEHUN I0Ka3aTelled arpOXUMHUYECKON XapaKTEPUCTUKU ITOYBbI
OMBITHOTO YYacTKa MO UCTEYEHHE OJHOW POTalMM CEBOOOOPOTA MOKa3ajio, YTO MpH-
MEHSEMble B HALIUX HMCCIEIOBAHUAX CHCTEMbl YIOOPEHUS OKa3aldu OMNpEeeIeHHOE
BIINSIHUE HA COCTOSIHUE IIOKA3aTelIed arpoOXMMHYECKOM XapaKTEPUCTUKU ITOYBBI
(Tabm. 6).

Tabnuma 6. MI3MeHeHre OCHOBHBIX arpOXMMHUYECKUX TMOKa3aTeNel TOYBBI ITOJIEBOTO
ceBO0OOpOTa Mo BAMsIHUEM cucTeM yaoopenus (2016-2020 rr.)

Breceno C opr,% PHkcL H: S P20s K20
yJaoOpeHuii 3a | . . . MMOJIb-9KB/100T MI/KT

porammo |5 |3 15 g g |& |5 & & & |& |8
cemoobopera | 1S 1R |8 (2 |2 12 1§ |2 |§ |8 |E
1. B. Kr/ra @\l @\l (Q\ (Q\ @\l (Q\ (@\l (Q\
Kowtpoms 11,76 | 1,72 | 6,88 | 6,52 | 0,58 |0,62| 7,1 | 6,4 | 282|247 | 49 | 42
N240P240 1,89 | 1,93 | 6,58 | 6,53 | 0,54 0,55 6,4 | 5,6 (318 |322| 89 | 92

N24oP1so Koo | 192 | 1,96 | 652 | 641 | 056 |0,61| 6,3 | 5.4 [321|328| 97 | 103

N24oP240Kseo | 196 | 1,98 | 6,74 | 6,56 | 0,65 |0,67| 8,4 | 8,1 | 336 | 342|112 116

NasoPaao Kaso | 228 | 232 16,76 | 6,71 0,78 [0,81| 9,1 | 8,7 | 341 | 348 | 126 | 138




CamMble HU3KHE MOKa3aTeNu ObLIM XapaKTepHbI Uil TOYBbI KOHTPOJIBHOTO Ba-
puaHTa. 3a poTalui0 CeBOOOOPOTAa HAa KOHTPOJIHHOM BapHaHTE OTMEUEHO COKpalle-
HUE cojepxaHusi opraHmyeckoro BemectBa Ha 0,04%, comepxaHue MOABUKHOIO
dbochopa 1 0OMEHHOTO KaJvsl YMEHBITUIOCh Ha 35 B 7 MI/KT COOTBETCTBEHHO. OT-
MEUEHO MOAKHUCIICHHE MouBeHHOTO pacTBopa Ha 0,36 ex. pH. CyMma morsioieHHbIX
OCHOBaHMM yMeHbmmiIachk Ha 0,7 mmois/100 r.

MunepanbHble CUCTEMBI yI00pEHUST pa3HOM CTEMEHH HACBHIIICHHOCTH B LIEJIOM
OKa3aJii MOJIOKUTEILHOE BIUSHUE Ha arpOXMMHUYECKUE CBOMCTBA MOYBBI, IOCKOJIBKY
UX MPUMEHEHHE CIIOCOOCTBOBAIIO HEKOTOPOMY YBEIMYEHHUIO COACPKAHUS B MaXOT-
HOM CJIO€ TIOYUBBI COJIep>KaHus oprannyeckoro Bemiectsa (Ha 0,02-0,04%,) ormedena
B 1IEJIOM MOJIOKUTENbHAS TUHAMUKA COJIEpPKaHUS AJIEMEHTOB mutanus docdopa u
Kanus. Jns ynoOpsieMbIX BapuaHTOB XapakTepHa ONTUMU3AIIMS MOKa3aTenel oOMeH-
HOM M THAPOJIMTUYECKONW KUCIOTHOCTH IMOYBBI M CyMMbI OOMEHHBIX OCHOBAaHHMM OT-
HOCHUTEJIFHO KOHTPOJIBHOTO BapHaHTA.

Takum 00pa3oM, U3yyaeMble CUCTEMbI YIOOPEHUs OKa3aJld MO3UTUBHOE BIIUS-
HUE HA arpOXMMHUYECKHUE TIOKA3aTENN MOYBBI OMBITHOTO YYacTKa 332 POTAILIUIO CEBOOO-
opoTa.

4.0 Ixonomuueckas 3pPeKTUHBHOCTH CHCTEM y100peHHs NIPH MPOU3BOACTBE
3epHA 0BCA HA PAIUOAKTHBHO 3arpsI3HEHHOM MMOYBe

DKOHOMHUYECKYI0 d(PPEKTUBHOCTh BO3JICJIBIBAHUSI OBCA PACCUUTHIBAIN MUCXOS
U3 CIOKHUBIIMXCA 3aTPaT U CTOUMOCTHU TOJyYEHHOW BajloBOM mpoaykiuu. [loBsiiie-
HUE YPOBHS YPOKaHOCTH OTMEYaeTcs, KakK IMPaBUJIO, CHIDKEHHUEM Ce0eCTOMMOCTH
€AMHUIIBI TPOTYKIIMK, COKpPAIICHUEM YPOBHS 3aTpaT TPpy/Ja Ha €AMHUILY IPOIYKIIUU U
MOBBIIICHUEM PEHTA0ETBbHOCTH TMPOU3BOACTBA. [IpHMeHsieMble B OIBITE CpEICTBa
XUMU3AIAHA TTOBBIIIATN MOKa3aTeIn SKOHOMUYECKON 3(PPEKTUBHOCTH B CPAaBHEHUH C
KOHTPOJIEM, TPU OJTHOBPEMEHHOM CHIKEHUU CE0ECTOMMOCTH €IWHHUIIBI ITPOW3BOIM-
MO} TPOAYKITUH U TIOBBIIIEHUEM PEHTA0EIIEHOCTH TIPOU3BOJICTBA.

B Hammx uccnenoBaHMsIX HaMMEHbBIIWH MOKa3areiab ce0ecTouMOoCcTH 1 T 3epHa
oBca 6468,4 py0. momydeH B oNTUMaIbHOM MO ynoOpeHHocTH BapuaHTe NgoPgoKiso
+Ansout. [Ipu ypoBHe ypoxaiiHocTu 3epHa oBca 4,59 1/ra Ha ONTUMAJILHOM BapHUaH-
Te NogoPgoKis50 +ATEOUT MpoM3BOACTBEHHBIE 3aTpaThl B pacyeTe Ha 100 ra mocesa co-
ctaBuiu 2969 Teic. pyO., 4MCTBIA A0x0a gocTturain ypoBHs 703 Teic. pyOnel, npu
peHTabenbHOCTH TTpou3BoaAcTBa 123,7%.

CrnenoBaTenbHO, IPU PHIHOYHOM MEXaHU3ME XO3SIMICTBOBAHUS MPU BO3/IEIIbIBA-
HUW OBCa Ha PaJIMOAKTUBHO 3arpsi3HEHHON JIEPHOBO-TIO30JUCTON MOYBE SKOHOMHU-
yeckd 2((PEKTUBHO MPUMEHSTH MOJIHOE MUHEpanbHOe yaooperne NgoPgoKiso B KOM-
MJIeKce ¢ OMOIOTHYECKUM TpenapatoM AnbOuT u3 pacuéra 50 mr/ra B a3y BBIMETHI-
BaHMSI.

18



3AKJIIOYEHUE

[To pe3ynpTaram TPEXJIETHUX SKCIEPUMEHTAIBHBIX UCCIIEIOBAHUIN B MOJIEBOM
OTIBITE W aHAJIM3a TIOJyYCHHON WH(OPMAITUH CIETIaHbI CIICTYIOIINE BBIBOIBI:

1. VccnenoBaHusiMi, MPOBEAEHHBIMUA Ha JIEPHOBO-TIOA30IUCTON CyIecuaHon
PAAMOAKTUBHO 3arpsA3HEHHON ITOYBE, YCTAHOBIICGHO, YTO Hamboisiee 3(PPEeKTUBHBIM
IIpU BO3JIEbIBAHUN OBca copTa CKaKyH OKa3aJoCh MPUMEHEHHUE MOJTHOTO MUHEPAh-
Horo ynmoopenust NgoPgoKiso B KoMmIiekce ¢ perymsitopom pocta Ansout. [IpnbaBka
ypOXKANHOCTH OTHOCUTEIILHO KOHTPOJILHOTO BapuaHTa B CpeIHEM cocTaBuia 2,6 T/ra,
B TOM uHcie oT npenapata Ansout 0,72 1/ra, pu okynaemoctu 1 kr NPK npubas-
KOU ypoxas 7,9 Kr.

2. Copneprxanue Oenka B 3epHE OBCa OINPEACISIIOCh BIMSIHUEM ABYX (haKTOPOB:
METEOPOJIOTHYECKUX YCIOBUM NMEPUOIOB BET€TALMK U MPUMEHSIEMBIX CPEJCTB XUMHU-
3anuu. CaMoe HU3KOE CoJiepKaHue ChIporo Oerka B 3epHe oBca oTMedeHo B 2018 ro-
ny. B cpegneM 3a roapl MpoBEAEHUS] HAYYHBIX UCCIEAOBAHUN COJEP>KAHHUE CHIPOTO
Oeska 1o BapuaHTaM ombITa BapbupoBasio oT 10,2 no 13,6 %, npu Haubosee BHICO-
KoM ero coaepxkanuu (13,6%) m MakcuMalbHOW BEIMYMHE €ro coOopa ¢ €IMHUIIBI
momaau (0,622 1/ra) B BapuanTe NgoPooKiso B KoMIuiekce ¢ ouomnpenapatom Ajib-
out. [Ipumenenune Ouonpenapata AJIBOUT CIIOCOOCTBOBAJIO MOBBIIMICHHIO COJIEpKa-
Hus B 3epHe oBca ¢ 10,2 1o 10,7 %, a ero coop Bo3pactain ¢ 0,251 no 0,300 1/ra.

OO6miee coaep:kaHMe aMUHOKHUCIIOT B 3€pHE OBCa OMNPEAEISAIOCh YPOBHEM MHU-
HepaJibHOrO TUTaHusA. MHTeHcubukanus NpUMEHSEMBIX CPEIICTB XUMHU3AIMU CIIO-
coOCTBOBaJIa YBEJIMYCHHUIO COJIEPKAHUSI OOIIEro COAEp>KaHUsI aMHUHOKHUCIIOT B 3€pHE
OBCa, B TOM YHCIe M He3aMeHMMbIX. [loj BiusHHEeM peryisTopa pocta AJBOUT
yIJIy4IIancs aMUHOKHUCIOTHBIM COCTaB 3€pHa.

3. OtHocurensHoe (%) coAep)kaHUE PJIEMEHTOB ITUTAHKS B 3€pHE OBCA B 3aBH-
CUMOCTH OT BJIUSIHUS TIOTOJHBIX YCIIOBUI B TIEPHUOJ] BETETAIIUU U JCHCTBUS MPUMEHS-
eMbIX yaoOpeHui u ouornpenapara AIbOUT B CPEAHEM 3a T'OJIbl UCCIEIOBAHUN U3MeE-
HsJIOCh: azota oT 1,74 no 2,42 %, dbocdopa ot 0,50 go 0,87%, xamus ot 0,61 mo
0,93% m cOOTBETCTBOBAJIO ONTUMAIIBHBIM 3HAYECHUSAM IS IIPOJOBOJIBCTBEHHOTO 3€p-
Ha. PazMepbl BBIHOCA 3JIEMEHTOB MTUTAHUS YPOXKAEM 3€pHA OMPEACIISINCH UX OTHOCH-
TenbHbIM (%) coliep>KaHUEM B 3€pHE M YPOBHEM YPOKATHOCTH 3€pHA MO0 U3y4acMbIM
BapuaHTaM OITbITa, COCTABIISSI B cpeaHem: azora — 43,4-111,0 xr/ra, ¢pocdopa — 12,5-
40,0 kr/ra, xanmus — 15,2-42,9 kr/ra.

4. TlpumeHsieMbIe B OIBITE CUCTEMBI YJIOOPEHUS KaK OTIEIbHO, TAK U B KOM-
ieKkce ¢ ouomnpenaparoM AJNBOUT yIydIllaau MoKa3aTead OMOXMMHYECKOTO COCTaBa
3epHa oBca. OTMEYEHO CHMXKEHUE COJEPKAaHMS ChIPOM KJIETYATKH IOJ BIUSHHUEM
M3Y4aeMbIX CUCTEM yJIOOpEHHUsI, a COJIepKAHUE CHIPOM 30JIbI B 3€pHE OBCa HA00OPOT
BO3pacTajo, BKJIOYas MpuMeHeHne Ouonpemnapata Ansout. [lon BiusHMEM u3ydae-
MBIX CHCTEM YyJIOOpEHHUS OTMEYCHO YBEJIMUYEHUE coliepkaHus caxapoB. Camoe BBICO-
KO€ COJIEpKaHUE caxapoB B 3€pHE OBCAa OTMEUEHO Ha ()OHE COBMECTHOTO MPHUMEHE-
HUA yAOOpeHuil u perynsitopa pocta AnsouTt. Iloa BausHUEM yno0OpeHHs] OTMEUYEHO
MIOBBIIIIEHUE COZEPIKaHUE KUPOB U KPaxXMaJMCTOCTH 3€pHA OBCa.

5. [IpuMeHsiemMble cUCTEMBI YIOOpEHHUs KaK OTAENIbHO, TAK U COBMECTHO C pe-
TYJISTOPOM pocTa AJBOUT U3MEHSUTH (pU3UUECKUE MOKa3aTelId KauecTBa 3epHa OBCa.
Harypa 3epHa oBca mo1 BIMSHUEM M3y4aeMbIX CPEJICTB XUMHU3AIMK YBEIMYNBAJIACh B
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cpenHeM ¢ 472 no 506 1/1, BBIXOA KPYIMbl U3MEHSJICA IO H3y4aeMbIM CHCTEMOM
ya0OpeHus BapbHUpys B CpeIHEM B mpenenax 56,97-59,19%, npumeHsieMble CUCTEMBI
ya00peHus: cnocoOCTBOBAIM CHMKEHHIO TIEHYATOCTH OBCA 3€pPHA OBCA B CPEIHEM C
28,6 10 25,2%. BbipaBHEHHOCTH 3€pHa B 3aBUCUMOCTU OT YPOBHSI MHTEHCU(UKALIUU
MPUMEHSEMBIX CPEJCTB XHUMH3AIMH B CPEAHEM 3a T'OJIbl UCCIICIOBAHUN YBEITHUYMBA-
aack ¢ 91,1 mo 98,3%.

[Ton BnusinueM cuctem yaoOpeHus yBenuunBasiack macca 1000 3épen oBca B
cpennem ¢ 38,4 no 42,1 r. Camble BbICOKHE (PU3UYECKHE TTOKA3ATENN KauecTBa 3epHa
OBCa MOJIyYEHbI TIPHU COOJIIOCHUH MPUHIIUINA KOMIUIEKCHOCTH B MPUMEHEHUH MHUHE-
paJbHBIX YI00peHui perynsaTopa pocta Aas0uT (BapuaHT NgoPgoKiso + ABOUT).

6. [Ipumensiembie cUCTEMbI Y00pEHUsI CIIOCOOCTBOBAIM YBEJIUUEHUIO KOHIICH-
Tpaluu OCTATOYHBIX HUTPATOB B 3€pHE OBCA, OJHAKO B CPEJIHEM 3a I'OJIbl UCCIIE0Ba-
Huii oHo He mpeBbimano [1JIK mms 3epra (93 mr/ra). HambGomnbiass KoHIEHTpaIUs
OCTAaTOYHBIX HUTPATOB B 3€pHE OBca 83 MI/KI OoTMeueHa (OHE MPUMEHEHUS MUHE-
pansHOrO ynoopenus B 03¢ NgoPgooKiso, mpuMenenue ouonpenapara Aab0UT 000-
3HAYMJIO TCHICHIIUIO K CHIDKEHUIO KOHIICHTPAIIMHA OCTATOYHBIX HUTPATOB B TOBAPHOU
MPOIYKIIH OBCA.

7. Y nenbHas akTHBHOCTH °'CS B 3epHE 0BCa B CPEIHEM 3a TOMIBI HCCIIEIOBAHMIA
M0 BapHaHTaM OIbITa OblJIa OTHOCUTEIHHO HEBBICOKOW M M3MEHSIACh B Mpeaesiax oT
22 no 3 bx/kr npu HopmaTuBe 60 Br/Kr.

A3zotHOe ynoopenue B coctaBe NgoPso 1 NgoPgo MOBBIIIANO YIETbHYIO aKTHB-
Hoctsb ¥’Cs B 3epHe oBca B cpeaneM B 1,29 pa3a mo cpaBHEHHIO ¢ KOHTpolieM. BHe-
CEHUE BO3pACTAIOIIMX /03 KaJUHHBIX yJ0OpeHHil Ha (OHE NMPUMEHEHHs] a30THO-
pocdoproro ynoopenns NgoPeo yMEHBIIANO yAENIbHYIO aKTUBHOCTh °'CS B 3epHE B
cpennem B 1,0-1,7 paza, a Ha done NgoPgo B 1,8 paza. [Ipumenenue Ouomnpenapara
AJBEOUT YMEHBIIAJIO yAeNbHYI0 akTuBHOCTH 3'CS B 3epHe oBca B cpeaueM B 1,91 pa-
3a. Hanbonbmiee camkenne nocrymienus 3’Cs B 3epHo B cpefiHeM B 5,7 pasza OTHO-
CUTEJBHO KOHTPOJISI O00ECHEeYHIO MPUMEHEHUE MOJHOTO MUHEPAIbHOrO yI00peHus
NgoPooK150 B koMIUIeKce ¢ OuomnpenapatoM AIbOuT.

8. Ilpumensiembie B C€BOOOOPOTE CUCTEMBI YI0OPEHUS MOJIOKUTEIBHO BIHUSUIIH
Ha TI0Ka3aTeNln TUIOAOPOIUS TaXOTHOTO CJIOS MOYBHI OMBITHOTO yuyacTka. [loj Bims-
HUEM MHUHEPATBHBIX yIOOPEHUA OTMEUCHO TMOBBIIICHHUE COICPKaHUS OPTaHUIECKOTO
BemectBa (Ha 0,02-0,04%). OT™MeueHa MoJIOKUTEIbHAS JUHAMHUKA COJICPIKAHUSI T1O-
IBWKHBIX popMm dochopa 1 0OMEHHOTO Kayusi B 3aBUCUMOCTH OT BHOCHMBIX YJ100-
peHuii. YnoOpsiemble BapHaHThl XapaKTEPU30BAIMCH ONTUMHU3AIMEH TOKa3aTesei
OOMEHHOW W THJIPOJIMTUYECKON KUCIOTHOCTH U CyMMOUM OOMEHHBIX OCHOBaHHWH OT-
HOCHUTEJIBHO KOHTPOJISI.

9. Ha nepHOBO-IO/I30JIMCTON CyNECYaHON paJMOaKTUBHO 3arpsi3HEHHOMN MOYBE
MpU BO3JICIBIBAHUN OBCAa C AKOHOMHYECKOW TOUKH 3pEHHUs Hanboliee OmpaBiaHO
MPUMEHEHHUE MOJTHOr0 MUHepanbHoro yaoopenus: NooPgoKiso B kommuiekce ¢ 6uormnpe-
napatoM AnbOUT ipu GOPMUPOBAHUH YPOKaWHOCTH 3€pHA, IPEBBIIIAIONICH YPOBEHb
4,5 1/ra, obecnieuynBaeT ypoBEeHb peHTA0EIbHOCTU MPou3BoaAcTBa 123,7%.
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MNEPCIIEKTUBBI JAJBHEHIIEN PASPABOTKH TEMbBI

[InaHupyeTcs BO3JIENBIBAHHE HOBOTO MEPCHEKTUBHOIO BBICOKOYPOXKAITHOTO
copTa 0BCa, PEKOMEHJAOBAaHHOIO IS LIEHTpaiabHOro pernoHa P®. OcyiiecTBUTh co-
CTaBJIECHUE MATEMATHYECKHX MOJEJEH PeryJrpoBaHus OCHOBOMNOJIAraloluX MOKa3a-
TeJIe TOYBEHHOT'O IJI0I0POUSI.

IMPEJIOKEHUA JJIA ITPOU3BOACTBA

st popMupoBaHUST BBICOKOM W CTAOWIIBHOW YPOXKAWHOCTH IKOJIOTHYCCKU
0e30MacHOro 3epHa OBCa, MPEBBIIIAIONICH ypoBeHb 4,5 T/ra B YCIOBHUSIX JE€PHOBO-
MO/I30JIUCTHIX PaJMOAKTUBHO-3arPA3HEHHBIX MOYB IOro-3amana LleHTpaibHON YacTu
HeuepHnozemuon 30HbI P® pekoMeHAyeTCs NPUMEHATh MHUHEPAIBHYIO CHUCTEMY
ynoopenust NgoPgoKiso B coueTaHuu co cpeAcTBaMH 3aIUTHl PACTEHUN U PETyJIATO-
poMm pocta Anpout u3 pacuéra 50 mi/ra, coBmenas ¢ 00pabOTKOM OBca mecTulrIa-
MU B a3y kyuieHus. CpeacTBa 3alllUThl PacTEHUN: OT COpPHSAKOB JluaneH cymep —
50% B.p. — 0,7 n/ra; npotus 6oine3neit — baineton — 28% c.m. 0,6 kr/ra; IpoTUB Bpe-
murteneit — Kapare 50% k.3.- 0,15 n/ra.
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