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B gaHHOI ny6/mkaumy npeAcTasneH MMTepaTYpPHbIi 0630p MO X03AACTBEHHO LIEHHOCTY pacTEeHMIA COM 1 NPerMyLLECTBaM He-
KOPHEBbIX NOAKOPMOK XeNaTHbIMU MUKPOYA06peHunaMu. MpuBefeH TpexneTHWIA SKCNepUMeEH T albHbli MaTepua no hopMUpoBaHunio
3NEMEHTOB CTPYKTYPbl YPOXKAAHOCTYW M 3epHOBON NPOAYKTWUBHOCTM Y Pas3MyHbIX MO CKOPOCMENOCTMW COPTOB CoM — Acenbaa v
Opecca B 3aBYCMMOCTM OT BMSHWA HEKOPHEBbIX MOAKOPMOK PasnyHbIMKM fo3amu npenapaTos SkonmcT MoHo Bop, SkoamcT MoHo
Megb 1 3KoMMCT 3epHOBbIE B YCMOBUAX CEBEPO-BOCTOUHOI YacTy Benapycy. MposegeHa MaTemMaTuyeckas 06paboTka NoNyYeHHbIX
pe3ynbTaTOoB MeTOAOM ANCNEPCMOHHOIO aHann3a. Mo pesynbTaTam UcCnefoBaHui yCTaHOBNEHO NONO>KUTENbHOE BAVSIHWE U3yYae-
MbIX MUKPOY06PEHNIA Ha 31eMeHT bl CTPYKTYPbl yPOXKalHOCT U 1 3epPHOBOI NPOAYKTUBHOCT Y COM MO OTHOLLUEHWIO K KOHTPOALHOMY
BapMaHTYy. Y NO3fHecnenoro copTa fAcenbaa B CpefHeM 3a TPU roga 1ccnefoBaqunii Hanbonee BbICOKME NoKasaTeNm 3epHOBOI Npo-
[LYKTUBHOCTM GblM NOyYeHbl MpU BHeCeHM 3koamcT Mono Bop B gosax 1,0 n 2,0 n/ra — 25,6 n 27,0 u/ra, a cpefHepaHHuii copT
Opecca, B CBOKO 0Yepefib, MAKCUMa/IbHYIO YPOXKaNHOCTb COPMUPOBaUT NPU BHECEHWUW B YABOEHHbIX A03ax IKoaucT Moxo Cu
(1,0 nfra) n AkoamcT MoHo B (2,0 n/ra) — 29,3 1 28,6 w/ra cOOTBETCTBEHHO. [pOBeAeHHbIE NCCNEL0BaHNS BbISBUAM Lienecoobpas-
HOCTb MPUMEHEHUS MUKPOYLOBpeHnii AkonmcT MoHO Cu B 1 SkoaucT MOoHO B B yABOEHHbIX 033X B TEXHONOrMU BO3Ae/bIBAHNS
pacTeHuii cou, rae bbina nonyyeHa MakcuManbHas ypoXKalHoOCTb Y 13y4aeMblX COPTOB.

oS, MUKPOYA06PEHNS, HEKOPHEBbIE NOAKOPMKM, CTPYKTYpa ypoXKalHOCT W, 3epHOBas NMPOAYK TUBHOCTb.

This publication presents a literature review on the economic value of soybean plants and the benefits of foliar feeding with chelated
micro-fertilizers. Three years of experimental material is presented on the formation of elements of the structure of yield and grain
productivity in soybean varieties of different early maturity — Yaselda and Oressa, depending on the influence of foliar fertilizing with
various doses of the preparations Ecolist Mono Boron, Ecolist Mono Copper and Ecolist Grain in the conditions of the north-eastern
part of Belarus. Mathematical processing of the obtained results was carried out using the method of variance analysis. Based on the
research results, a positive effect of the studied micro-fertilizers on the elements of the structure of yield and grain productivity of
soybeans was established in relation to the control variant. In the late-ripening variety Yaselda, on average over three years of re-
search, the highest grain productivity indicators were obtained when applying Ekolist Mono Boron in doses of 1.0 and 2.0 I/ha — 2.56
and 2.70 t/ha, and in the mid-early variety Oressa, in turn, the maximum yield was generated when we applied, in double doses, Ekolist
Mono Cu (1.0 I/ha) and Ekolist Mono B (2.0 I/ha) — 2.93 and 2.86 t/ha, respectively. The conducted studies revealed the feasibility of
using micro-fertilizers Ekolist Mono Cu and Ekolist Mono B in double doses in the technology of cultivating soybean plants, where the
maximum yield was obtained in the studied varieties.

Key words: soybean, micro-fertilizers, foliar feeding, yield structure, grain productivity.

Beenenue

B coBpeMeHHOI arpoKyIbType OBBIIAETCS aKTYalIbHOCTh OMOIOTU3allUH M SKOJIOTH3AIUHU CeNTbCKOX 035~
CTBEHHOTO TMPOU3BOJICTBA. B CBs3M ¢ 3THM mpuoOpeTaeT 0oJbIlioe 3HaAUSCHHE UCIIOIB30BAHNE B TEXHOIOTUU
MIPOM3BOJCTBA MEPCIEKTUBHBIX U HOBBIX KYJBTYP, OMOJOIMYECKUX U MHUKPOOMOJIOIMYECKHX MPEnaparos, a
TaKXe MUKPOYIOOPEHUH 17151 HSKOPHEBBIX (JINCTOBBIX ) TOJKOPMOK, TOCTOMHCTBOM KOTOPBIX SIBJISETCS JIETKOE
1 OBICTpOE MOTIIOIIEHHE PACTEHUEM JIOCTYITHBIX HOHHBIX OpPM MHHEPAJbHBIX BellecTB. B HacTosIee BpeMs
MUKPOYJIOOpEHHsI B OCHOBHOM BBIITyCKAIOTCSl M MIPUMEHSIOTCS B (DOpME XeIaToB, KOTOPBIE UMEIOT Pl Mpe-
HUMYLIECTB Iepe/l paHee PacIpOCTPAaHEHHBIMH COJIIMH MUKPOJIEMEHTOB, B YaCTHOCTH CyJb(araMu LHUHKA U
Menu. Jlanaas xumudeckast hopma ynoOpeHuit 6osee TEXHOIOTUYHA TIPU IPUMEHEHUH U 3P QEeKTUBHEE yCBa-
uBaeTcs pacTenusmu [1, 5].

OnHoOi U3 EPCTIEKTUBHBIX CETLCKOX03IHCTBEHHBIX KYJIBTYP SBISIETCS COsl, KOTOpasi HMEeT OOJIbLIOE MPo-
JOBOJILCTBEHHOE, TEXHUYECKOE 1 KOPMOBOE 3HaueHHe. B ee cemenax conepxkurcs 33—45 % Oenka, 18-22 %
xupa, 9—12 % pacTBOopuMBIX caxapoB, 3—9 % kpaxmana, 3—6 % KieTyaTKH, a TakKe MHOTO BUTAMHHOB,
MaKpo- ¥ MUKpO3JeMeHTOB [2, 3]. DTa KynbTypa nproOpeTaeT Bce OOJBIIYIO MOMYIISIPHOCTh U3-3a BHICOKOM
peHTa0eIbHOCTH, KOTOpast 00yCIaBIUBaeTCs, B TOM YHCIIE U CHeUU(pUYHOCTBIO ee MUuTanus. Bo-nepBoIx, kak
0000Bas KyJIbTypa, cost 006IagaeT ClIOCOOHOCTRI0 aCCHMIUIUPOBATH a30T U3 BO3AyXa MMOCPEICTBOM CHUMOH03a
C KIIyOCHbKOBBIMU OAaKTEPHSMH, BO-BTOPBIX, OHa MOXKET UCIIOJIL30BaTh U3 TOYBHI (hocop U Kanuii TpyIHO-
pacTBOpUMBIX coeanHeHud. braronaps 3TUM 0COOEHHOCTSIM, TIPY YCIIOBUM MHTEHCHBHOW CUMOMOTHYECKON
a30T(UKCalMY, BBICOKHE YPOXaW COM MOXHO IOJNydaThb O€3 HPUMEHEHHUs] OCHOBHOI'O MHUHEPAJILHOTO
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yaoopenus. OqHAKO ONITUMHU3AINEH YCIOBUN MUTAHUS YPOXKAWMHOCTD COM MOYKHO ITOBBICUTH, €CIIA IIPUMEHSTh
TaKOW Mayio3aTpaTHbIN arporprueM, Kak HeKopHeBbie moakopmkw [1, 2, 10].

3HaueHUe HEKOPHEBBIX MOJKOPMOK COU B pas3Hble Tojbl B benapycu m3yyanu B. U. Kouypko, E. D. Aba-
poBa, B. H. bocak, T. B. bepnosuu u apyrue. [IpoBoaunuce uccienoBanus B [losecckom arpapHo-3K0JIOrU-
yeckom unctutyte HAH Benapycu, Bpecrckoit OCXOC HAH Benapycu [3, 4, 6, 7, 8, 9]. Borpoc o BiusiHuN
MUKPOYAOOpEHU C y9eTOM IMOYBEHHO-KIIMMATHIECKAX YCIOBHHA OBUT H3YYEeH HEIOCTaTOYHO, B YaCTHOCTH B
CEBEPO-BOCTOUHOM YacTH benapycu, Mo3TOMY SIBISETCS TEOPETUUECKH U MPAKTUIECKU OUCHb BaXKHBIM U HE-
00XOIMMBIM JUJIsI TTOBBIIIICHUS YPOXKAHHOCTH JaHHOH KyJIbTYpPHI. B CBS3M C 3TUM aKTyallbHOU SBJIsIETCA 3a7a4a
JATBHENIIIETO YCOBEPIICHCTBOBAHUS CHUCTEMBl MPUMEHEHHUS MHUKPOYIOOpeHM KaK 3JIEMEHTa TEXHOJIOTHH
BO3JICJIBIBAHMS COM B 11eJIOM. [lenbio HammX ucciieoBaHuil ObLIO U3yUEHUE BIUSHUS MUKPOIJIEMEHTOB C pa3-
HBIMH HOpPMaMH BHECCHUS B BHJIC HCKOPHEBBIX ITOJKOPMOK Ha (hOPMHUPOBAHHE CTPYKTYPhI YPOKAHHOCTH H
3epHOBOM MPOIYKTUBHOCTH COPTOB COH B YCIIOBHAX CEBEPO-BOCTOYHOTO perrnoHa bemapycu.

OcHoBHas YacThb

Uccnenoanus npoogwiuck B 2012—2014 rr. Ha ONBITHOM MON€ KadeAphbl CEICKIUM M TCHETHKU
YHI] «Onsrrasie ot BI'CXA» INopenkoro paiiona MoruneBckoit oomactu. [louBa ombITHOTO ydacTka nep-
HOBO-TIOJ[30JIUCTAs], CPEIHECYTIIMHUCTAsI, TTOICTHIIaeMas ¢ TTyouHs! 1,0 M 1eccoBUAHBIM CyrmuHKOM. OOBeK-
TaMU MCCIICJIOBaHUI ObLIM copTa cou Oeropycckoit cenekuuu — Scenbaa u Opecca. OnbITHBIC ACTSHKA pa3-
MEIIATUCh CHCTEMATHIECKIM METOJIOM B YETHIPEXKPATHOI MOBTOPHOCTH. [1oceB MpOBOIMIICS CIUTOIIHBIM Psi-
JIOBBIM CITocoboM ¢ HOpMoii BeiceBa 1,0 MitH Bcxoxux ceMsH Ha 1 ra. [loarotoBka mouBbl, TOCEB U YXOJI 32
PACTCHHSIMU COH TTPOBOIMIIMCH B COOTBETCTBHHU C OOIICIIPUHATON arpOTEXHUKOW BO3JICIIBIBAHUSI KYJIBTYPHI.

Paznuunble BUIBI MUKPOYI0OpEHHA TPUMEHSITUCH B BHJIE HEKOPHEBOW 00paboTku B a3y IBETEHHS pac-
teHuit: Oxomuct Mono Meas (Cu — 6 %) B noze 0,5 u 1,0 n/ra; Oxomuct Mouo bop (B — 11 %) B mo3e 1,0 m
2,0 5i/ra; Oxomuct 3epuosie (N — 10,5 %; KoO — 5,1 %; MgO — 2,5 %; B — 0,45 %; Cu — 0,4 %; Fe — 0,09 %;
Mo — 0,0018 %; Zn — 0,2 %) B no3e 2,0 u 3,0 n/ra. Kontposuem siBisiicss BapuaHT 6e3 00pabotku. B cooTret-
CTBHHM CO CXEMOH OmbITa sl 00paObOTKM pACTEHHH COM MHUKPOYAOOPEHUSMH HCIOIH30BAIICS PaHIICBBIN
oTpBICKHBaTeh. DeHoIornuecKre HaOIIoIeHN TI0 (ha3aM POCTa U Pa3BUTHSI PACTEHHIA, BCE YUETHI U aHAIH3HI
OCYIIECTBIISUTUCH COTJIACHO COOTBETCTBYIOIINM METOANKAM rOCYJapCTBEHHOTO HCTbITanus B Pecrry0imke be-
Japych. YOOpKa JACISTHOK PACTCHHI COM MPOBOAMIACH BPYUHYIO IIyTeM cOopa u oOMoJioTa 6000B ¢ Mocieay-
IOILIEH COPTUPOBKOM, CYILIKOM, B3BELIMBAHUEM CEMSIH U ONPEEICHUEM YPOKAHHOCTHU. JJaHHbIE 110 ypoxKaiiHO-
CTH 3€pHa COPTOB COU TOABEPTaINCh MaTEMAaTHUECKON 00pabOTKe METOIOM JUCIIEPCUOHHOTO aHANIN3A.

MerteoycnoBus B TOJBI UCCIICIOBAHUN OTIMYAIUCH 110 TEMIIEPATYPHOMY PEXKUMY U KOJIUYECTBY OCAIIKOB
3a BereTallOHHBIN nepuol. Beretauuonusiii nepuoa 2012 roga MoXkKHO 0XapakTepU30BaTh KaK TEILIbIA U U3-
OBITOYHO-BIAXKHBINA. TeMiepaTypa BO3lyXa HaXOJWJIACh Ha YPOBHE HIIM ITOJHUMAIACH BBIIIE CPETHEMHOTO-
JIETHUX TIO0Ka3aresneil. KonmuecTBo BRITIABIINX OCAIKOB 3HAYUTEIHLHO MPEBBINIATI0 HOPMY BO BCE MECSIIHI Be-
FETAMOHHOIO MEPUOa, KPOME UIOJIA, T 0CAaIKOB BhINaio 38 % OT cpeAHEMHOr0JIETHUX 3HaueHud. Mail u
WIOHb XapaKTePU30BAIHCH CHIILHBIM TIePEyBIAYKHEHNEM ITOYBHI, YTO MPUBEIO K TOPMOKEHHUIO POCTOBBIX ITPO-
neccos pacternii cou (I'TK—2,5 u 3,3 cootBercTBeHHO). CyMMa aKTUBHBIX TEMIIEPATYp 3a MEPUO BETeTaI[lH
COPTOB coH (BCXO/IBI—TIOTHAS CIIENIOCTh) cocTaBmiia 2354,5 °C, a KONMYECTBO BBINABIIMX 0caakoB —489,6 MM,
niu 135 % oT HOpMBEL.

VYcnoBus BererannoHHoro nepuoja 2013 1. mo 3Hau€HUSIM TeMIIepaTyphbl BO3/AyXa MPEBBIIATN CpeIHe-
MHOTOJIETHHUE TTOKa3aTeln B BeceHHe-IeTHre Mecsabl Ha +0,5-4,4 °C. B Il nexane ampens HaOmrogancs jie-
¢uruT ocankos — 35,6 % ot HOpMEL. B cBoro ouepenn Maii 6611 TetuTbiM (+16,8 °C) 1 M30BITOYHO-BIIAXKHBIM —
72,3 MM, mim 131,5 % OT cpeIHEMHOTOJIETHUX 3HaYeHH. B ieTHHe Mecsibl ObLTO KapKo U HaOIroaacs jie-
¢dbunut ocamgkos, Tonbko 11l mexaga aBrycra OblIa OYE€Hb JOXKIJIUBOM M KOJTMYECTBO BBITABIINX OCAIKOB CO-
craBwio 84,8 mM, uiu 314,1 % ot cpenHemHoroneTHux nokaszareneil. B 11l nekane centsiOpst ycraHoBuiach
xonojHas (+6,5 °C) noxmmsas norona (53,1 mm, wiu 279,5 % ot HopMbl). CyMMa aKTHBHBIX TEMIIEPATYp 3a
MeECSIIBl BET€TAIIMOHHOTO Meproia (BCXOABI—TIONHAS CIIEJIOCTh) cocTaBmia 2493,7 °C, a KOIM4eCTBO BHIIAB-
muX ocaakoB — 347,2 mm, unu 96 % oT HOPMEL.

B 2014 romy mereopoorniecKue yCIIOBUSl ObUIA JOCTATOYHO OJIATrONPUATHBIMU JJISI POCTa M Pa3BUTHUS
pacTeHMid COM, YTO CKa3aJoCch B ONpPEJICIICHHON Mepe, Ha BEJIMUUHE YPOXKaeB U HACTYIUICHUHU (ha3 pa3BUTHSI.
[TepBas nexaga Mas xapakTepu3oBajachk xoJioaHoH (+8,9 °C) u 3acynITuBO# MOTO0M, YTO YBEITHIHIIO TIEPHO/T
MoceB-BCX0bl cor. Bo BTOpoii u TpeTheil Aekanax Masi, nmoroja crabunusuposaiack (+16,7-18,7 °C) u tem-
nepaTtypa Bo3ayxa Oblia y)ke Bblie cpeaHnemHorosetHedd Ha 4,1 °C u 4,5 °C coOTBETCTBEHHO, a KOJUYECTBO
ocankoB coctaBmino 1624 mm, mu 193,7 % ot cpenneMHoroNeTHUX MoKa3aTeneil. MroHp ObUT yMepeHHO-
terisM (+15,3 °C), HO OcaaKoB 3a ITOT MecsI BeIMamo 43,5 MM, 9TO MOYTH B 2 pa3a MCHbBIIEC MECIIHON
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HOpMBI. B mrose u aBrycre Biaru u remia 6ei10 goctatodno (I'TK — 1,4 u 1,7 COOTBETCTBEHHO ), YTO TIOJIOXKH-
TEJHHO MOBIHSUIO Ha (hopMupoBanue 60008 1 HawB 3epHa. CeHTIOPh XapaKTepr30BajCs 3aCyIIIUBBIM IIEpPH-
onoM (I'TK-0,8). Cymma akTUBHBIX TEeMIIEpaTyp 3a MEPUOJ BEreTallid COPTOB COM (BCXOIBI—TIONHAS CIie-
J0CcTh) cocTaBuia 2386,6 °C, a KOIUYECTBO BBHIMABIIUX 0CaaKOB — 326,1 MM, unu 90 % OT HOPMBL.

[Toxazarenn CTPYKTYpHI ypOKaHOCTH COPTOB COU MPH PA3IMIHBIX BUAAX U 103aX MHUKPOAIIEMEHTOB TIpe/-
CTaBJIeHHI B TabO1. 1.

Ta6Gnumna 1. DieMeHTHI CTPYKTYPHI ypo:KkaiiHocTH copToB con (2012-2014 rr.)

Bapuarst p;;?{(z;a;hydgg;ie, BmcoTa Ha 1 pacrennn Yucio ceMsiH 11(\)/{)%03_ Macca cemsis ¢
% pacTeHuii, cM 6060B LUT. | CeMH IIT., B 600€, mT MAH, T 1 pacrenus, r
Slcenpna
KounTpoJb 6e3 yno6penmii 73,0 63,9 10,3 22,0 2,1 137,3 3,02
Dxommct Mono Cu 0,5 a/ra 74,0 65,0 11,4 23,5 2,1 140,6 3,30
Dxommct Mono Cu 1,0 a/ra 71,7 67,3 11,5 24.8 2,2 140,3 3,48
Dxomuct Mono B 1,0 i/ra 74,3 65,7 11,4 24.6 2,2 141,8 3,49
Dxoauct Mono B 2,0 i/ra 72,3 69,0 12,3 26,9 2,2 140,5 3,78
Okoauct 3epHossie 2,0 /ra 74,0 64,9 10,6 22,4 2,1 138,5 3,10
Oxonuct 3epHoBbie 3,0 n/ra 71,0 66,9 12,1 25,2 2,1 139,6 3,52
Opecca
KonTpous 6e3 ynoopenumii 76,0 64,7 11,6 24,5 2,1 131,1 3,21
Oxoauct Mono Cu 0,5 n/ra 76,7 65,6 13,2 27,2 2,1 132,8 3,61
Dxoauct Mono Cu 1,0 n/ra 75,3 68,9 14,8 29,5 2,0 132,7 3,91
Oxomct Mono B 1,0 ii/ra 77,3 66,6 12,1 25,8 2,1 130,6 3,37
Oxomuct Mono B 2,0 ii/ra 75,7 70,1 14,2 28,4 2,0 134,8 3,83
Okonuct 3epHosie 2,0 a/ra 77,7 65,2 12,4 26,4 2,1 132,6 3,50
Okonuct 3epHoBsie 3,0 a/ra 75,3 66,0 13,1 28,2 2,2 132,1 3,73

BrpkrBaeMoCTh pacTeHHI K MOMEHTY YOOPKH B CpETHEM 32 TOJIbI HCCIISIOBAHUM Y TIO3THECTIENIOTO COpTa
Scenbna nmo BapuanTam ombita coctasuia 71,0—74,3 % u npumepHo ObliIa HA OJMHAKOBOM YPOBHE y CpeIHe-
pannero coprta Opecca 75,3—77,7 %. Ha xoin4ecTBO pacTeHM K YOOPKE OKa3bIBajIM BIUSHUE METCOPOJIOTH-
YECKHUE YCIOBUSI.

B cpennem 1o roymam rccieIoBaHmiA BEICOTa PACTEHUH COM CYIIECTBEHHO U3MEHSUIACH OT MOTOHBIX yCIIO-
BUH, COPTOBBIX MMPU3HAKOB U BIMSHUS MUKpoyaoOpenuii. [To Bcem BapuaHTaM OITbITa BBICOTA PACTECHUH nMena
YETKYIO TEHICHIINIO K YBEJTMUYCHUIO, YeM Ha KOHTPOJIHFHOM BapuaHTE U HAOII01a]Iach aKTHBU3AIIUS POCTA pac-
TEHUI TPU BHECEHHWH TMOJKOPMOK B JIBOMHBIX /103aX. Y copTa fcempaa BwicoTa Kosebanack ot 63,9 cMm Ha
KoHTpouie 10 69,0 cM Ha BapuaHTe ¢ BHeceHneM DkomucT Mono B ¢ no30ii 2,0 ni/ra. Camble HU3KHE pacTeHUS
y copta Opecca HabI01aTUCh Ha KOHTPOJIFHOM BapuaHTe — 64,7 cM, a cambie Beicokue — 70,1 cM Ha BapuaHTe
¢ BHeceHneM DxoiucT MoHo B B aBoitHoM no3e (2,0 a/ra).

B cpennem 3a roel ncciieioBaHni OBLTO YCTAHOBIICHO, YTO YABOCHHBIE 03B MHKPOYIOOPEHUH COTIIACHO
CXEME OTbITa CTUMYJIHPOBAIH (POPMHPOBAHHE 3JIEMEHTOB CEMEHHOH MPOAYKTHBHOCTH. Y copta Slcenbaa
HACYHTHIBAIIOCH 0000B | ceMsH 1o BapuaHTam ombita 10,3—12,3 n 22,0-26,9 mTyk COOTBETCTBEHHO. Y cOpTa
Opecca 3Ty oKa3aTeId HaXOAUIUCh Ha ypoBHE 11,6—14,8 1 24,5—29,5 mTyk coorBeTcTBEHHO. Makcumab-
HOE KOJIM4YecTBO O000B U ceMsiH y coprta fcenblia HabI01aM0Ch P BHECEHUU MUKPOYAO0OpEHHH DKOJHCT
Mowuo B B no3e 2,0 a/ra — 12,3 u 26,9 mtyk u Dxonuct 3epHoBbie B 1o3e 3,0 a/ra— 12,1 u 25,2 mTyK, 4TO 110
CPaBHEHHUIO C KOHTPOJIBHBIM BapuaHTaM ObuTo BhIie Ha 2,0 u 4,9; 1,8 u 3,2 mTyK COOTBETCTBEHHO. Y copTta
Opecca Haubobiee Yncio chOPMUPOBABIIMXCS 0000B M CeMsIH ObLIO OTMEYECHO Ha BapHaHTaX ¢ MPUMEHE-
Huem Dxonuct Mono Cu B no3e 1,0 n/ra — 14,8 u 29,5 mryk u Dxonuct Mono B B no3e 2,0 n/ra — 14,2 u
28,4 ITyK 4TO MPEBBINAI0 KOHTPOJIb Ha 3,2 1 5,0; 2,6 u 3,9 MITYK COOTBETCTBEHHO.

Uucno cemsiH B 600¢e y coptoB fcenbna u Opecca H3MEHSIIOCh HE3HAYUTEIBHO M KOJIEOAIOCHh B 3aBHCUMO-
CTH OT M3y4aeMbIX BapraHToB OT 2,0 10 2,2 mTyK.

Anamm3 maccel 1000 cemsiH BBISIBUJ CIIEAYIONINE 3aKOHOMEPHOCTH. 3a TPU TOAa WCCIIEIOBAHMIA, CaMble
KpYyTHBIE ceMeHa y copTa Slcenbia ObUTH MOyYeHBI IPYU HEKOPHEBOW MOAKOpMKe DKkoymcT MoHo B B o3¢
1,0 i/ra— 141,8 r, uto BbIIIe KOHTpOJIS HAa 4,5 T. Y copTra Opecca Takke HanboJjIee BEICOKUH IoKa3aTeb MAaCChl
1000 cemsiH OBLT TIOJTyYeH NIPU BHECEHUU MUKpOyA0Openus Dxoirct MoHo B, HO Tonbko B fo3e 2,0 i/ra u
cocTtaBmiio 134,8 r, 4TO BhIILIE IO CPABHEHUIO C KOHTPOJIbHBIM BapuaHTOM Ha 3,7 1. Ha ocTanbHBIX H3y4aeMBbIX
BapHaHTax onbITa Konebanust maccol 1000 cemsiH y coptoB Opecca u fcenbia OblIM HE3HAYUTETHHBIMH.

Macca ceMsiH ¢ OJJHOTO pacTeHusi y copra Slcenpaa Obljla MaKCHMaILHOW TP HEKOPHEBOH 00paboTKe
Oxkonuct Morno B B no3e 2,0 n/ra u cocraBuna 3,78 r, uro Beiie Ha 0,76 T, yem Ha KoHTposie. Hanboiee
BBICOKOH MPOAYKTUBHOCTBIO oTiiyalics copT Opecca npu BHeceHuu Dkoauct Mono Cu B mo3e 1,0 n/ra, rie
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Macca CeMsiH ¢ OTHOTO pacTeHus cocTtaBmia 3,91 r., pu ypOBHE 9TOTO MMOKA3aTelIsl Ha KOHTPOJILHOM BapHaHTE
-321r.

HHTrerpanbHbIM oKasareneM 3G (GEKTHBHOCTH TOTO HJIA HHOT'O arporpreMa sBISIETCS yposKaitHoCTh. [Tpu-
MEHEHHE MUKPOJIEMEHTOB B HAIIIKX UCCIIEA0BAHUAX 0Ka3ajI0 CYIIECTBEHHOE BIMSHUE M HA YPOXKAHHOCTH COU
(puc. 1, 2).
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Konrpons (6e3 Dxonuct MoHo Dkosuct Moo Dxonuct MoHo Dkosiuct Mono — Dxosuct DKOnUCT
ynobpeHnmuit) Cu 0,5 nn/ra Cu 1,0 n/ra B 1,0 n/ra B2,0n/ra  3epHoBbic 2,0 3epHosbie 3,0
a/ra a/ra
B YpoxaitHOCTh, 1/Ta 2012 1. B YpoxaitHOCTB, 1/ra 2013 1. ¥ YpoxaitHOCTh, 1/ra 2014 1.
Puc 1. YpoxaitHOocTs copTa Slcenpaa B 3aBUCUMOCTH OT IPUMEHEHUSI MUKPOYI0OpEHU
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Kontpois (6e3 Dxommct MoHo Dxomuct Mono Dxomuct MoHo Oxonmuctr MoHO  DKOJHCT DKOIUCT
ymobpenmit) Cu05mra  Cul0un/ra B 1,0 n/ra B2,0n/ra 3epHoBbie 2,0 3epuossie 3,0
n/ra a/ra
B VpoxaifHocTb, 1/ra 2012 1. B VpoxaifHOoCTb, 1/Ta 2013 T. " YpoxxaitHOCTS, 1/Ta 2014 1.

Puc. 2 YpoxaitHocts copta Opecca B 3aBUCHMOCTH OT IIPUMEHEHHsT MUKPOY100peHUi

BcnenctBue MeHee O6aronpusTHRIX METEOPOJIOTHYECKUX YCIIOBHH M3 TPEX JIET UCCIIeOBaHNH, HANMEHb-
MK ypOBEHB YpOxKalHOCTH ObLT 10cTUTHYT B 2013 T. ¥ 10 BapuaHTaM oribiTa Bapbuposai ot 18,1 10 25,2 1y/ra
y copta fcenbaa u ot 20,1 10 25,1 w/ra 'y copta Opecca. B 2012 r. naHHbIH [T0Ka3aTeN b HAXOAWICS HA YPOBHE
20,3—22,7 u/ra y copta fcenbna u 23,8—28,7 u/ra y copra Opecca. B cBoo odepens B OnaronpusiTHOM AJIst
pocta u pazButus 2014 1. OBUT MOTY4YeH MaKCHMAILHBINA COOp YPOKaHOCTH, KOTOPBI COCTAaBHJI 110 BapUaH-
TaMm ombiTa 21,9-27,0 1/ra y copra fcenbna u 24,3-29,3 1i/ra y copra Opecca.

JlucniepcrnoHHBIH aHAIHU3 TIO TO/IaM B OTJISIEHOCTH U B CPETHEM 3a TPH T'0Jia UCCIIEOBAHNN MTOKa3all, YTO
MO3IHECTIENbIH copT Scenbaa Hanboee MOJOKHUTENBHO pearnpoBall Ha BHECEHHE MUKPOYA0OpEeHUST DKOIHUCT
Mowo B B oguHapHbIX 1 ABOWHBIX 1032ax (1,0 u 2,0 si/ra), tae B 2013 u 2014 rr. ypoxkaitHocTh cocTaBuia 23,4
u 25,2 w/ra, 32,4 u 33,1 1/ra, 4T0 JOCTOBEPHO NPEBHIIIATIO KOHTPOJIbHBINA BapuaHT Ha 5,3 u 7,1 wra, 5,3 u
6,0 w/ra coorBercTBeHHO. B 2012 r. Hanbonee BRICOKYIO YPOXKaliHOCTh oOecreunia HEeKOpHEBask MOJKOPMKa
Okomnuct Mono B B no3e 2,0 n/ra — 22,7, 1/ra, 4To BbIllie KOHTPOJIA HA 2,2 11/Ta, 0JHAKO prbaBKa He ObLia
JIOCTOBEPHOM.

VY cpennepannero copra Opecca, pu BHECEHUU MUKpOypo0peHus Dkonrct Mono Cu B mo3e 1,0 ni/ra mo
rojaM HCCIEIOBAHUI MPOCISKMBAIaCh YETKas TCHJCHIIMS YBEIMUYEHHUS YPOXKAWHOCTH, KOTopas Oblia
MaKCHUMaJbHOH Ha JaHHOM BapuWaHTe M Haxoawidach B mpenenax 25,1-35,7 1/ra, npubaBkud ObUIH
CyIIECTBEHHBIMH, T.¢. npeBbimanu HCPos u Haxonummce Ha ypoBHe 3,3-6,7 1/ra. Takxke y copra Opecca 1o-
CTOBEPHO BBICOKHE IMOKa3aTelld 36PHOBOM MPOYKTHBHOCTH OBUIN MOJYYEHBI IPU BHECEHUU DKOIUCT MOHO
B B aBotinoii go3e (2,0 n/ra) B 2012 u 2014 rr. nprbaska Obliia JOCTOBEPHOH 110 OTHOIIEHHIO K KOHTPOJIO U
cocrasuna 4,9 u 4,5 1/ra COOTBETCTBEHHO.

Ha ocHOBaHMM BBIIIEU3I0KEHHOTO MOXKHO CIENaTh BBIBOJ, UYTO B CPEJHEM 3a TPU TOAa HCCIICAOBAHUN
MUKPOYJOOpEHHs HE3aBHCUMO OT BHJA W JI03bl MPOSBWIM TECHACHIHMIO K YBEIHUYCHUIO YPOXKas CEMsH IO
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OTHOIIIEHUIO K KOHTPOJBHBIM BapHaHTaM, TaK y copTa Slcenpaa moaydeHHble IpruOaBKU ypOKaHOCTH KOJIe-
6amuce ot 1,0 no 5,1, a 'y copra Opecca ot 1,6 10 5,0 /ra.

3axkiroueHue

Taxum 00pa3oM, Ha OCHOBaHUH JAHHBIX M0 YPOXKAWHOCTH 3€pHA U COMYTCTBYIONIMX HAOJIOJICHHIA B TEUEC-
HHUE TPEXJIETHUX MCCIETOBAaHNI OBUIO YCTAHOBIICHO, YTO B MIOYBEHHO-KIIMMATHIECKHUX YCIOBHIX CEBEPO-BO-
CTOYHOTO pernoHa bemapycu nmpuMeHeHHEe MHKPO3JIEMEHTOB OKa3bIBAJIO MOJOKHUTEIHHOE BIMSHHUE Ha dJIe-
MEHTBI CTPYKTYPBl YPOXKalHOCTU U 3E€PHOBOM MPOIYKTUBHOCTH COM. JIByKpaTHOE yBEIMYCHHE ITO3UPOBKH
MUKPOYAOOPEHUHT COTIIACHO CXEME OIBITa MO3BOJIMIIO TIOBBICUTH TTOI000PA3YIIyIO CITIOCOOHOCTh B YpOiKaii-
HOCTB KyJIbTYpHI. Y TIO3THECTIENIOTO copTa flcenba B CpeTHEM 3a TPH T'oJla NCCIIeJOBaHNN HanOoee BEICOKHE
MOKA3aTe) M 3¢PHOBOM MPOTyKTUBHOCTH OBLIY TOJYUYESHBI ITPH BHECECHUH TIpernapara DxoauctT Mono B B mo3ax
1,0 u 2,0 n/ra — 25,6 u 27,0 1/ra, 4TO TOCTOBEPHO MPEBHINIATIO KOHTPOJIb Ha 3,7 1 5,1 11/Ta COOTBETCTBEHHO.
Cpennepannunii copt Opecca, B CBOIO 04epe/lb, MAKCHMAIBHYIO YPOXKaiHOCTh cPOPMHUPOBAI IPH BHECEHHUH B
YABOCHHBIX 103ax Jkonuct Mouo Cu (1,0 n/ra) u Dxomuct Mono B (2,0 n/ra) — 29,3 u 28,6 1/ra, uto
JIOCTOBEPHO TPEBHIIIATI0 KOHTPOJIBHBIN BapuaHT Ha 5,0 u 4,3 11/ra cooTBeTCTBeHHO. MakcumaibHas 3 dek-

THBHOCTH OBIJIa MOJTy4eHa MpU BHeceHnH DKomrcT MoHo B 1 Okomrct Mono CU B yIBOGHHBIX J1032X.
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