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Hccnedosanus npoeoounu ¢ yenvio uzyuenus 61UAHUA RPEOnoCcesHoll U HeKOPHEeBoIl 00padomKu MUKpOyooOpeHUAMU HA RPOOYKMUG-
HOCMb 20puuYbl 010 U CPAGHUMENbHOIL OYeHKU copmog 6 1ecocmenu Cpednezo Ilosonsicova. Pabomy evtnonnsnu ¢ 2020-2022 ze.
¢ Ilenzenckoii oonacmu. B nepeom onvime usyuanu 9 copmoe zopuuyvl 6e10il paznuynoil ceneKyuu, 60 6NMOPOM U mpemvem — Igh-
hexmusnocmo 06padomku ceman u pacmenuii Mukpoyooopenuamu ¢ nopmou 1,0 1/m u 1,0 n/2a coomeemcmeenno. Cxema onvima
exatouana npenapamot I'ymam +7, Aeposepm, Hzazpu Buma, Mezamuxc, L{upxon, L{lumoseum, bnex/[cex, Hzazpu @opc u eéapuanm
oe3 oopadomxu. Ilpodykmuenocms copmoe copuuysl cocmaegnsna 1,32...1,61 m/za. Haubonvuwias 6 onvime yposrcaiinocms ommeuenda
y copmos JIroyus (1,57 m/za) u Ceemnanxa (1,61 m/za), maxcumanvroe 6 onvime cooepicanue Macia—e cemenax copmos JIroyusa
u Omeza (30,02 u 30,48 % coomeemcmeenno), munumanwvhoe—Ilaccuon u bpaxko (25,05 u 26,24 %). llokazamensv azponomuueckoi
CIAOUILHOCHU, XAPAKMEPUIYIOWUIL UX UEHHOCHb O/ NPOU3600CMEd, Y 6ceX COPMOE Haxoouca Ha yposHe 78,33...85,82 %. Ilpu
00padomxe pacmenuii 20puuybl naudonee IPpexmuenvimu ovi1u yooopenusn Hzazpu Buma u Aeposepm, komopwie cnocodcmeosanu
dopmuposanuro naubonvuezo yporcas 1,69 u 1,67 m/za. Makcumanwvhnoe ¢ onvime cooeprcanue macna (29,72 u 29,70 %) 6 ceme-
Hax ommeueno npu oopadomke pacmenuil npenapamanu bnex/[ncex u Hzazpu @opc. Ilpeonocesnasn obpadbomka ceman MuUKpo-
971eMEHMHLIMU YOOOpenuaAMU 0becneuueana HaKonaIeHue macia ¢ cemenax na yposue 27,75...29,46 %, npu 27,87 % e konmpone.
Haubonvwasn 6 onvime ypoxcaiinocmes ommeuena 6 6apuanmax ¢ 00padomroil ceman npenapamamu Hzazpu Buma u bnex/[rcex
(1,71 u 1,72 m/2a), 6 komopwix ona na 0,17...0,18 m/za npesviuana konmpons. Hexopnesasn nooxopmka L{umogumom ysenuuueana
Konyenmpayuio pykoeoit kuciomol 00 30,1 %, a oopabomka ceman smum npenapamom cuuicana ee 00 25,3 %.
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The aim of the research was to study the effect of pre-sowing and foliar treatment with microelement micronutrient fertilizers on the
productivity of white mustard and a comparative assessment of its varieties in the conditions of the forest-steppe of the Middle Volga region.
Experimental work was carried out in 2020-2022 on the experimental field of the Penza Research Institute of Agriculture. In the first
experiment, 9 varieties of white mustard of various selection, included in the State Register of Breeding Achievements, were studied. The
scheme of field experiments included the study of pre-sowing seed treatment and the treatment of mustard plants during vegetation with
microfertilizers at a rate of 1.0 It and 1.0 lVha, respectively. The experimental scheme included 8 microelement preparations (Humate +7,
Agroverm, Izagri Vita, Megamix, Zircon, Cytovit, BlackJack, Izagri Force) and a variant without treatment. On average, over three years,
the productivity of mustard seeds varied within 1.32—1.61 t/ha, depending on the variety. The highest yield in the experiment was noted in
the varieties Lutsiya (1.57 t/ha) and Svetlanka (1.61 t/ha), which exceeded the average value for the experiment by 0.10...0.14 t/ha. The
maximum 0il content in the experiment was noted in the varieties Lucia and Omega (30.02 and 30.48 %), the minimum —in the varieties
Passion and Bracco (25.05 and 26.24 %). At the same time, all varieties had a high indicator of agronomic stability at the level of 78.33 ...
85.82 %, which characterizes their value for production. As a result of the use of microfertilizers, a tendency to increase the productivity of
mustard was noted. When foliar processing of mustard plants, the most effective fertilizers were Izagri Vita and Agroverm, which contributed
to obtaining the largest yield of 1.69 and 1.67 t/ha. The maximum oil content in the experiment (29.72 and 29.70 %) was noted in the seeds
when the plants were treated with BlackJack and Isagri Force preparations. Pre-sowing treatment of seeds with microelement fertilizers
contributed to the accumulation of oil in the seeds up to 27.75-29.46 %, with 27.87 % in the control. The highest yield in the experiment was
obtained in the variants with seed treatment with Izagri Vita and BlackJack preparations (1.71 and 1.72 t/ha), which exceeded the control by
0.17...0.18 t/ha. In addition, the studied preparations affect the fatty acid composition of oilseeds to varying degrees. Their application led
to a decrease or increase in the concentration of fatty acids. Foliar top dressing with Cytovit contributed to an increase in the concentration
of erucic acid up to 30.1 %. And pre-sowing treatment of seeds with this preparation leads to its decrease to 25.3 %.

KuawueBble ciaoBa: copuuya 6enas (Sinapis alba), copma, Key words: white mustard (Sinapis alba), varieties, microfertil-

MUKPOYOODPEeHUsL, TUCMOBaAsl NOOKOPMKA, peonocesHas 0opabomxa,
VPOHCAUHOCTD, MACTUYHOCTb, HCUPHOKUCTOMHDIL COCIAB.

CrabuiibHasi ypoKaiHOCTb — BayKHAsI XapaKTepUCTH-
Ka J11000# CeNbCKOXO03SHUCTBEHHONW KYJIBTYpBI, KOTOPAs
3a4acTyI0 CIIy’)KMT OJJHUM M3 OCHOBHBIX ITOKa3aTelei,
OTpENEAIONNX €€ BhIpallluBaHUE B TOM HJIIM MHOM pe-

izers, foliar feeding, pre-sowing treatment, yield, oil content, fatty
acid composition.

ruore. K oCHOBHBIM (haKTOpaM B CHCTEME TEXHOJOTUU
BO3/ICJIBIBAHUS CENbCKOXO3SIMCTBEHHBIX KYJIBTYD, BJIH-
AIOMHUM Ha TOBBIIICHHE YPOKaHHOCTH OTHOCATCA COPT
u ero arporexuuka [1, 2].

* pabora BbINOJNIHEHA ITpU nojiep)kke MunoOpHayku PD B pamkax ['ocynapcreennoro 3ananus ®IBHY «®enepanbHblii HayuHbI HEHTp JIyOsSHBIX

KyJbTyp» (Tema Ne FGSS-2022-0008).
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H3BecTHO, YTO B COBPEMEHHOM 3EMIIEACIHH COPT
BBICTYHAeT KaK CaMOCTOSTEIbHBIN (DAKTOpP MOBBIIICHHS
YPOXKalHOCTH W MPEJCTABISETCS HauboJiee JOCTYIMHBIM
U JICIIEBBIM CIIOCOOOM yBEINYEHHs IPOU3BOICTBA CENTBCKO-
X034HCTBEHHOM npoaykuuu [3]. B To *xe Bpems, OH CIIyKUT
cBOEro pojia (GyHAaMEHTOM, Ha KOTOPBIH HAKJIAIbIBAIOTCS
3JIEMEHTHI TEXHOJIOTUH BO3/IEIIBIBAHMS.

B coBpeMEeHHBIX YCIIOBUSAX B CEJIbCKOM XO35HCTBE IIH-
POKO MPHUMEHSIOT MaJlo3aTPaTHBIE TEXHOIOIHU BO3JEIbI-
BaHUS CENbXO3KYJBTYP, JIEMEHTOM KOTOPBIX BBICTYIAET
MIPUMEHEHUE COBPEMEHHBIX MUKPOAJIEMEHTHBIX yI00pEHU
B pa3nuuHble (as3bl pocTa U pa3BUTHS KyabTyp [4, 5]. Hc-
MOJTb30BAaHNE ATUX IMPENapaToB 3KOHOMHUYECKH BBITOJHO,
CIOCOOCTBYET POCTY YPOXKAWHOCTU U YJIy4YIIaeT KauecTBO
MIPOJYKIUH, a TAaK)Ke TOBBIIIACT YCTOHYMBOCTDh PACTCHUH
K OMOTHYECKUM 1 aONOTHYECKUM (hakTopam cpers! [6, 7].

B nociiesinee Bpemst yueHble U IPAKTHKH BCe Ooubliee
BHUMaHHE YACISIIOT Topumiie 0eoii, KoTopas OTINIaeTCs
OTHOCHUTENIbHOW HENPUXOTIMBOCTHIO K BHEIIHUM (DaKTO-
pam ¥ CriocoOHOCTHIO (POPMUPOBATH CTAOMIILHBIC YPOKAU
cemsH [8, 9].

Kpome Toro, ropunna — yHUBEpcaibHasi, epCIeK-
THBHAsI MaclIM4YHas KyJbTypa Pa3jIMYHOTO HAIpaBJICHUS
ucnonb3oBanus [2]. OHa CIIy’)KUT UCTOYHUKOM MHIIEBOrO
U TEXHUYECKOTO Macja, CoAepKaHne KOTOPOTO B CEMEHAX
ropuuiiel gocturaet 35 % [1, 10]. Macio GosbInHCTBA
COPTOB TOPYHIIBI Oenol comepkuT 10 24...57 % 3pyKoBoi
u 15...36 % onenHOBOI KUCIOTHI M HAXOAWUT MTPUMEHEHHE
B KA4eCTBE ChIPbS Ui IpOM3BoAcTBa Ouoauzens [11].
C arpoTeXHU4ecKON TOYKU 3pEHUs], TOPUHIA — XOPOIINI
MIPEALIECTBEHHUK /Ul MHOTHX TTOJIEBBIX KyJIBTYP, KOTOPBIH
paHo 0CBOOOX/IaeT MoJje, YJIydllaeT CTPYKTYpY IIOYBBI,
YMEHBIIAeT 3aCOPEHHOCTH nonel [8, 12]. B cBsA3u ¢ poctoM
MOMYJISIPHOCTH TOPUHIIBI pa3paboTKa 3JIEMEHTOB TEXHOJIO-
T'HH €€ BBIPALIUBAHNUSA, B TOM YHCIIE KOMIUIEKCHOE UCTIONb-
30BaHHE MUKPOYJ00pEeHHH, TproOpeTaeT 0codoe 3HaUCHHE,
a TaroKe MPEeCTaBIsIeT OOIBIION HAYYHBIA U TPAKTUIECKUN
HHTEpecC.

CeroniHsi, y CelbCKOXO3SMCTBEHHBIX TOBapOIPOU3BO-
JUTeNEel MOSBWINCH MIMPOKHE BO3MOKHOCTHU JUI BhIOOpa
KaK CeJICKIIMOHHBIX MPOJYKTOB, HanboJIee MPUCIIOCOOIeH-
HBIX K KOHKPETHBIM arpOKIMMAaTHYECKUM YCIIOBHSM, TaK
U TEXHOJIOTHH X BO3ZenbiBaHusA. Ho 4T0OBI 3TOT BBIOOD
OBbUI ISHCTBUTEILHO BEPHBIM, HEOOXOAMMBI HCCIIEIOBAHUS
10 CPaBHUTEJILHOH OI[EHKE COPTOB M MPUMEHSEMBIX TEXHO-
JoTHi. B ¢BA3M ¢ ATHM, N3ydeHHE COPTOB TOPUHUITH OeTon
U ee peakluy Ha IPUMEHEHHE MUKPOYJ0OpeHH B KOH-
KPETHBIX arpOdKOJIOIMYECKUX YCIOBHUIX — IIEPCIIEKTUBHOEC
U aKTyaJbHOE HAIPaBJICHHE.

e uccnenoBaHui — M3yYeHUE BIMSAHUS MUKPOY100Ope-
HUH HA IPOJyKTHBHOCTB TOPYHMIIBI OEIIOH M CpaBHUTEIIBHAS
OLIEHKa ee COPTOB B ycioBusx Jiecoctern Cpennero Ilo-
BOJIXKBSL.

MeTtonuxa. Paboty Beimomnssimu B 20202022 . Ha 110-
nsx PeepanbHOTO HAYYHOTO LEHTpa JIyOSHBIX KYJIbTYp
B 000co0nenHoM nozapasaeneHun «Ilensenckuit HUMCX»
B TpeX IIOJICBBIX AKCIIEPUMEHTax. B mepBoM M3 HUX Ipo-
BOJIJIM CPABHUTEIIBHOE M3YUYE€HHE COPTOB TOPUHIIBI OEI0H
pa3in4yHON ceslekuu. Bee u3ydaeMble copTa BKIKOYECHBI
B ['ocytapCTBEHHBIN peecTp CENEKIMOHHBIX JTOCTHXKCHUH
U JOTYIIEHbI K UCTIOIb30BAHHUIO BO BCEX PErMOHAX BO3Jle-
neiBaHus. VccnenoBanu cieayromue copra:

Caetnanka (OO0 «Cubupckue macio-ceMeHay, Mcnib-
KyInb) BKITFOU€H B peectp B 2020 r. BricoTa pactenwmii 122 cM,
BereTallMOHHBIN nepuon 72 mHsA. CpenHsas yposkafHOCTh
ceMsH 1,5 1/ra, maciaumanocth — 30,8 %, macca 1000 cemsiH
4,8...5,1r;

Pancogus (PI'BHY ®HI] BHUMMK, Jlunenk) BKIro4€H
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B peectp B 2004 r. Pactenus cpexneii BEICOTHI (90...95 cm),
BEreTaloHHbI nepuon 68...76 aueil. CpenHss ypoxain-
HOCTh ceMsH 2,31 1/ra, Macinuunocth — 30,3 %, macca 1000
cemstH cpenssis (5,5...6,0 r);

Komna (®I'bHY ©HI] BHMNMK, KpacHonap) BkitouéH
B peectp B 2010 r. BeicoTa pactenuii 110 cM, Beretanuon-
HbIH ieprof 84 must. CpenHsist ypoxaitHOCTb ceMsH 1,16 T/ra,
MaciugHocTh — 29,8 %, macca 1000 cemsin 5,3 T;

Panyra (PI'BHY ®HII BHUMMK, Kpacnonap) Bkito-
4éH B peectp B 2000 1. Bereranmonnsii nepros 10 90 mHei.
Cpennsist ypoxaitHocts cemsiH 0,8 T/ra, MacIM4HOCTD —
28,9 %. OTimgaeTcst HOBBIIICHHBIM coJiepkaHueM (10 59 %)
OJICMHOBOM KHUCJIOTEHI,

Pycnana (OI'BHY ®HII BHUMMK, Kpacnonap) Bkiito-
uéH B peectp B 2017 r. Beicota pactenuii 100 cm, Bereta-
nMoHHBIN niepron 88 mHei. CpenHsas ypoKaitHOCTh ceMsH
1,66 1/ra, macauanocTs — 24,1 %, macca 1000 cemsia 5,4 T,

JIrorust (GT'BHY ®HII JIK, ITen3a) BkirouéH B peectp
B 2016 r. Bricora pactenuii 112,2 cM, BereTallnOHHBIN
neproa 96 nueid. CpenHsisi ypoxkaiiHOCTh ceMsiH 1,6 T/ra,
maciuuHocTh — 20,8 %. Macca 1000 cemsin 7,5 T;

Omera (OOO «AKTUB AI'POy», CapaToB) BKIIOUEH
B peectp B 2020 r. BeicoTa pacteHuit 65 cM, BereTallmOHHBIH
nieprof 75...83 nust. Cpenusist ypoxkaitHOCTb cemsiH 1,23 1/ra,
MacimuaHOCTh — 41,5 %, macca 1000 cemsH cpenHss;

IMaccuon (Deutsche Saatveredelung AG, I'epmatis) BKITIO-
uéH B peectp B 2017 r. Boicora pactennii 128...130 cM, Bere-
TaIMOHHBIA niepron 91 neHb. CpemHsst ypoKaiHOCTh CEMSH
1,25 1/ra, maciuuynocts — 24,76 %, macca 1000 cemsn 8,1 1}

Bbpakko (Deutsche Saatveredelung AG, I'epmanmst)
TTO3/JHECIIENBIl COPT, BEreTallMOHHBINA mepuox 93...95
nHeH, BeicoTa pacteHuid 99 cm. CpenHsisi yposkalHOCTh ce-
msH 1,38 1/ra, MmacmuarOCTh — 23,68 %, Macca 1000 cemsH
cpemssist (5,4...5,9 ).

Bropoii onbIT npenycmarpuBai usydeHue dQQPeKTus-
HOCTH HEKOPHEBOW MOAKOPMKH MOCEBOB TOPUUIIBI MUKPO-
ynobpenusamu. O6paboTky mpoBoamiu B ¢ase 4...5 Ha-
CTOAIIMX JIMCTHEB KYJIBTYPBI paHIEBbIM OITPBICKHUBATCIICM.
Hopmy pacxoza juist Bcex nmpenaparos Opaiy 0JJMHaKOBYIO,
u3 pacuera 1,0 n/ra, pacxon pabouero pactBopa— 100 n/ra.
Cxema oIbITa BKJIFOUYAJIA CIICAYIOLINE BapHAHThL: 0e3 00-
pabotku (koHTpoIb); ['ymar +7; Arposepm; U3arpu Bura;
Meramukc; LHupxon; Hutosut; biek/xek; M3arpu ®@opc.

B TPETHEM OIIBITC UCCICAOBAJINU BJIUAHUEC HA HPO-
JYKTUBHOCTH TOPYHIIBI MPEIIIOCEBHON 00paOOTKH CeMsiH
MHKpPO3JIEeMEHTHBIMH Tipeniapatamu. CemeHa 00padbaTsiBain
u3 pacuera 1,0 11/, pacxon pabouero pacteopa 10 ji/T. Cxema
TI0JIEBOTO OTIBITA BKJIIOYAJIA CIICTYOIINE BApHAHTHI: 06e3 00-
pabotku (koHTpOIB); ['ymar +7; Arposepm; U3arpu Bura;
Meramukc; Hupkon; LHurosut; baex/[xek; M3arpu ®opc.

I'ymat+7 — opranoMuHepaIbHOE XUIKOE y100peHue,
cojepxaliee ryMaTsl ¥ KOMIIEKC MHKPO3JIEMEHTOB
B xenatHol opme. M3arpu Bura — xuakoe ynoOpenue
co cOaslaHCUPOBAHHBIM COCTABOM MHKPOIJIEMEHTOB, Ha-
psARy ¢ BBICOKOW KOHLEHTpAaMeld aMMHOKHUCIOT. M3arpu
dopc —xuIKOE MUHEPAILHOE YA00pEHHE C aMUHOKHUCIIO-
TaMH, OPTaHUYECKUMHU KHCIOTAMU U MUKPO3JIEMEHTaMH,
cocrosimiee U3 1ByxX KomruiekcoB: Poct u [lutanne. Arpo-
BEPM — JKUJIKOE OPraHuuecKoe I'yMUHOBOE OHoy1o0peHue,
M3TrOTOBJICHHOE Ha OCHOBE BEPMHMKOMITOCTA. MeraMmkc
n L{uToBUT — KMUIKKNE MUHEPATbHBIE yT0OPEHNS C MEUKPO-
U MakpodJjieMeHTaMu. biek/>kek — IpUPOAHBIN, XKUAKUM
OpTraHUYeCcKni OMOCTUMYJIISITOP HOBOT'O IIOKOJICHHSI HA OC-
HOBE I'YMHHA, TYMHHOBBIX, YJIbMUHOBBIX U (DyJIbBOKHCIIOT.
I{upKOH — KU KU, IPUPOJHBINA PETYJISITOP HETOPMOHAJIb-
HOTO TPOMCXOKCHHS, COACPKAINI KOMIUIEKC THAPOK-
CHUKOPUYHBIX KHCJIOT U MPOU3BOJHBIX OT HUX, a TAKXKE
CHUPT B KAYECTBE KOHCEPBAHTA.
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Ta6a. 1. IIpoayKTHBHOCTH COPTOB rOPYMIIbI 0€JI0i W MapaMeTpbl UX cTaduwibHOCTH (cpeanee 3a 2020—2022 rr.)

Copt YpoxaiiHocTb, T/Ta ﬁz;ﬁg:ﬁ;e;j Macaugnocts, % nycc c?;g;;:rotiic(KAa:)

Pancoaust 1,47 17,83 29,50 13,82 82,17
Panyra 1,49 14,18 27,84 17,75 85,82
Komna 1,41 21,67 28,29 10,47 78,33
Jlrommst 1,57 17,49 30,02 15,95 82,51
Pycnana 1,39 14,42 29,68 14,44 85,58
Owmera 1,54 17,87 30,48 15,05 82,13
ITaccuon 1,32 20,70 25,05 9,92 79,30
Bpakko 1,48 17,54 26,24 14,23 82,46
Caetianka 1,61 17,59 28,92 16,69 82,41
Cpeanee 1o copram 1,47 - 28,41 14,26 82,30
HCP 0,11 - 1,11 - -

OOBEKTOM HCCIIEOBaHMS B ABYX IOCIEIHNAX OMBITAX
cayxun copt Jlrorus. IToceB ropuniibl OCyLIECTBIISIIN Ce-
neKIoHHoH ceskoit CH-16 B onTHMaIbHO-paHHUN CPOK
(1 mexama mast) psiIOBBIM CIIOCOOOM C HOPMOW BBICEBA
2,5 MIIH BCX0xkuX cemsiH Ha | ra. ITnomane nensakn 10 M2
3akyaJ Ky OINbITOB, HAOMIOJCHUS, yUeT ypoxkas (BECOBBIM
METOJIOM, TTPH MOJTHOM CTICIIOCTH KYJIBTYPbI) U aHAJTM3BI BbI-
TIOJTHSITA COTJIACHO METOIMKE IPOBEICHHS arPOTEXHIYECKIX
OTIBITOB C MAaCIMYHBIMH KyJIbTypamu [13].

IMokazarens ypoHs crabuinbsHocTH copta (ITYCC) pac-
CUMTHIBAIM IO MeToaMKe, onucanHou D. J[. HerTreBuuem
[14], arponomuueckoii cradbmibHOCTH (AS) — 110 hopmyie,
onucanHoi A.B. Kunbueckum u JI. B. Xotsuiesoit [15].
MacnudHOCTb ceMsiH ornpeiessiny Metoiom Cokcriera, coaep-
YKaHHE )KUPHBIX KMCJIOT—METO/I0OM I'a30)KHUAKOCTHOH XpoMa-
torpadun Ha xpomarorpade «Xpomarak-Kpucramt 5000.1»
B maboparopun arporexnosuoruii [leasenckoro HUMCX.

MeTteoponorudeckue yciaoBUs B TOJbI HCCIETOBaHHUH
OTIMYAINCH KOHTPACTHOCTHIO, KaK 110 TeMIIEpaTypHOMY
peXMMY, TaK U 110 BIaroodecrneueHHocTH. B mepuoz Berera-
UM (Mai-utoib) ropuuiibl B 2020 1. ObUT OTMEYCH JCPUIIUAT
Biaru ('TK—0,72), cymMa BBITIaBIINX OCAKOB COCTaBHIIA
99,3 MM (ipu cpeHEeMHOTOIETHEH HOpMe 157,1 Mm), a cpen-
HecyTouHas Temmneparypa 17,0 °C (nmpu Hopme 18,0 °C).
B 2021 r. yciioBust BEreTaloHHOT0 nepuoaa obutn dosee
6JIaronpUATHBIMU JUISL Pa3BUTHS KyJIbTYPBl U XapakTe-
pHU30BaNMCh Kak ymepeHHo 3acyuutuBbie, I TK cocraBui
0,84. B 2022 1. cymma ocankoB Obuia BbImie, ueM B 2020
n 2021 rr., u cocraBmsun 187,9 Mmm. Haunnas co BTOpOH
MIOJIOBHHBI Mast, J0KIH Pa3HOW MHTEHCUBHOCTH BbITIA[aJIH
MIPAaKTHYECKH KaXJIbIH JIeHb, YTO MPHUBEIO K MU30BITOYHO-
My YBIQXXHEHHUIO B TEPHOJ] OT BCXOJIOB JO CO3PEBAHMS
TOPYMIBI, THAPOTEPMHUUECKUNA KOd(DPHUIMEHT cocTaBumI
1,40 (mpu vHopme I'TK —1,01). TTIpu aToM cpenHecyToUHbBIE
TeMIepaTypbl ObUTH JOCTaTOuHO HI3KUMH — 16,5 °C. Takue
MIOTO/THBIE YCIIOBHS IIO3BOJIMIIN B ITOJTHOM Mepe OLIEHUTH CO-
PTOBBIE OCOOEHHOCTH T'OPUYHIIBI U 3HAYUMOCTh IPUMEHEHUS
MHKPOYI0OpeHHit.

Pe3yabTaTsl u 00cy:kaenne. Becb xommiekc Ono-
JIOTHYECKUX CBOWCTB COpTa M €ro aJanTHBHBIC BO3MOX-
HOCTH B Pa3JINYHBIX YKOJOTMYECKUX YCIOBHSX OTPAKAeT
YPOKalHOCTb KyJIbTYpbl. B cpennem 3a Tpu roja ceMeHHas
MIPOYyKTUBHOCTB TOPYHIIBI O€JI0N B HECTAOMIBHBIX KIIMMa-
THUYECKUX yCcIoBHAX [Ten3enckoit obmact Obu1a JOCTaTOUHO
BBICOKOI1 ¥ BapbHpoBaia B npezaeiax ot 1,32 o 1,61 1/ra
B 3aBHCHUMOCTH OT copTa (Tadm. 1).

HawnOompias B omsITe yposkaifHOCTh OTMEUEHA Y COPTOB
Jlrorust (1,57 1/ra), Omera (1,54 1/ra) u CBernanka (1,61 1/
ra), U3 HUX TOJBKO TOCIEIHUN JOCTOBEPHO MPEBBICHII
BEJIMYMHY CpPEIHEro mokaszarens 1o onbsITy —Ha 0,14 T/ra.
VY coproB Jlrorust 1 Omera nprubdaBka ObliIa HECYIICCTBCHHON

u cocraBmia 0,07 u 0,10 T/Ta, OTHOCHTEIBFHO CPETHETO, UTO
menbie 3Hagerns HCP (0,11 1/ra). Camblif HU3KHH ypoxkan
chopmupoBaiu copra Pyciana u ITaccuoH, KOTopbIii cocTa-
Bui 1,39 u 1,32 T/Ta COOTBETCTBEHHO U OBLT CYIICCTBEHHO
HUXKE KaK CPEIHEN YPOKANHOCTH 110 ONBITY, TAK U MIPOYK-
TUBHOCTH JPYTUX COPTOB.

YpoxaitHOCTh COPTOB TOPYUIIHI CHIBHO H3MCHSIIACH
T10 TO/1aM MCCIIEIOBAHHS, BEJIMYMHBI KO3 () (DUIIMEHTOB Bapra-
1uu cocTaBsun 14,42...21,67 %. Camoii cTabuiIbHOM ObLTa
ypoxaitHoCTb copToB Pajiyra u Pycnana (14,18 u 14,42 %)
TIPU HEBBICOKOW BEIMYMHE TOT0 Tokazarens — 1,46...1,51
u 1,21...1,41 1/ra cootBeTcTBeHHO. HamboubIiiee Bappupo-
BaHUE YPOXKAWHOCTHU MO TOJlaM OTMEUYCHO y copToB Koma
u [Taccuon (21,67 u 20,70 %), y KOTOpBIX OHA H3MEHSIACH
or 1,20...1,21 mo 1,77...1,85 T/ra COOTBETCTBEHHO. ITO
YKa3bIBAaCT Ha UX HEBBICOKYIO TCHETHYECKYIO 3aIIUIICH-
HOCTB B OTHOIIICHWUH JICHCTBUS TUMHTHPYIOMHNX (haKTOPOB.

Bce copra B rozipl HcciaenoBaHu XapaKTepHU30BAINCH
BBICOKOHM MacCIHMYHOCTBIO CEMSIH, YPOBEHb KOTOPOH BaphH-
posax ot 25,05 % mo 30,48 %. 1o BenmuunHEe 3TOTO MOKA-
3arens Bbiensunch coprta Jlromus u Omera, cojep:kaHue
Macia B ceMeHax KoTopbix coctaBisuio 30,02 u 30,48 %
COOTBETCTBEHHO, 4uTO Ha 1,61...2,07 % OGombIme cpemHero
3HauYeHus 110 BceM copram. Camasi HU3Kas MacJIHMYHOCTh
(25,05 % n 26,24 %) oTmedeHa y COpPTOB repMaHCKOH ce-
sexkunu Ilaccuon u bpakko.

O1leHKY peakiuu COPTOB TOPYHUIIBI HA U3MEHEHHE
CTPECCOBBIX (PAKTOPOB CPEMBI U UX AJANTHBHOCTH CIEIY-
€T paccMaTpHUBAaTh C MO3UIUU CTaOMIBHOCTH, KOTOPYIO
XapaKTepHU3yeT MoKa3aTesib YPOBHsS CTaOMIBHOCTUA COpTa

Tao6n. 2. IIpoayKTUBHOCTH rOpPYMIBI 0€JI0i, B 3aBUCUMOCTH
OT JIMCTOBOI 00PAOOTKH pacTeHHii MUKPOYI00PEHUAMHU
(2020—2022 rr.)

BapuanT VYpoxaiiHocTb, | MacaIu4HOCTS, Macca 1000
T/Ta % CeMsH, I
KonTpons 1,53 28,04 6,22
I{uroBur 1,60 28,10 6,12
Bbirex/[xek 1,63 29,72 6,25
ArpoBepm 1,69 28,72 6,35
W3zarpu Bura 1,67 28,32 6,52
T'ymar +7 1,55 28,48 6,21
Meramuke 1,62 28,92 6,50
Lupkon 1,61 28,59 6,18
W3zarpu ®opc 1,61 29,70 6,45
HCP 0,10 1,95 0,14

21




Poccuiickas cenpckoxo3siiicTBeHHas Hayka, 2023, No 3

Ta6a. 3. IIpoayKTUBHOCTH TOPYMIIBI G€10ii, B 3aBUCHMOCTH
OT TPeNOCeBHOI 00PAOOTKH CeMsSH MHKPOYI0OpEHUSIMH
(cpemnee 3a 2020—2022 rr.)

BapuanT YpoxaiiHOCTB, | Maciu4HOCTb, Macca 1000
T/ra % CeMSH, T
Kontpomns 1,54 27,87 6,16
I'ymar+7 1,62 28,53 5,92
Arposepm 1,70 28,26 6,47
W3arpu Bura 1,72 29,14 6,18
Meramukc 1,57 29,46 6,02
upkox 1,63 27,75 6,32
uroBut 1,56 28,49 6,29
Bnexxex 1,71 28,68 6,50
W3arpu ®opce 1,62 28,74 5,98
HCP 0,11 0,94 0,11

(ITYCC). Haubonee BbicokuM OH OblT y copToB Panyra,
Jlrorst, Omera u Cetimanka—15,05...17,75 npu Bennanne
9TOro MokKa3aTess B cpeiHeM 1o onbITy 14,26. Cienyer oT-
METHUTB, YTO TMANa30H IPUCIIOCOONTENBEHBIX BO3MOXKHOCTEH
9THUX COPTOB K YCJIOBHSIM IPOU3PACTAHHUS HEMHOTO IIHPE,
YeM y IpYyTHUX.

Eme ogHa M3 BaKHBIX XapaKTEPHUCTHK COpTa — arpo-
HOMHYECKast CTaOMIBHOCTD (AS), KOTOpas MO3BOJISIET BBI-
JIeUTh HanboJiee LEeHHbIC ISl TIPOU3BOJICTBA TC€HOTHUIIBI.
B Hammx ncciaenoBaHusX BEMMYMHA ATOTO ITOKa3aTess Oblia
BBICOKOH y BCEX COpPTOB M cocTamisuia 78,33...85,82 %,
4YTO CBHUIACTCILCTBYCT 06 HX TOJICPAHTHOCTHU K YCJIOBUAIM
BO3/ICIIBIBAHMYSL.

B pesymprare ncnertanuii npu QonmapHoi 06padboT-
K€ PacTeHHI TOpYHIIbI MUKPOYAOOPEHUSIMH OTMEUYeHa
TEHJICHIINS K YBEIMUYCHHIO €e MPOJAYKTUBHOCTU. B cpen-
HeM 3a 2020-2022 rr. ypOoXKaHOCTH CeMSIH COCTaBHIIA
1,53...1,69 1/ra (tabu. 2). Ilpu stom Haubosee ¢ dek-
THBHBIM OBIJIO IpUMEHeHne ynoopenuii M3arpu Bura,
Arposepm u briek/[>xek, HeKopHEBas 00pab0oTKa KOTOPBIMU

obecrieunBaina opMHpOBaHKE HAUOOJBIIICH yPOKAHHOCTH —
1,69, 1,67 u 1,63 1/ra coorBeTcTBeHHO. [IpribaBKa K KOHTPO-
0 ObLTa ToctoBepHOH 1 coctaBmia 0,16, 0,14 u 0,10 1/ra.
[Ipumenenue npenapata MeraMuKc Takke CIocoOCTBOBAJIO
3HAYMTEJLHON, HO HECYIIECTBCHHOW MpUOaBKe ypoxas
Ha 0,09 T/Ta, 9TO HAXOAWUTCS B TPAHUIIAX HAUMCHBIICH CY-
mectBeHHO# pasHoctu 0,10 1/ra. I1pn 00paboTke pacTeHni
OCTaJbHBIMH M3y4yaeMbIMU OHOYIOOPEHHUSIMU OTMEUYEHO
CTaTHCTUYECKH HE3HAUYMMOE YBEIMUYCHHE YPOXKAHHOCTH
cemsia Ha 0,02...0,08 T/ra.

Pe3ynbraTsl H3yueHHs KadecTBEHHBIX MTOKa3aTesel ce-
MSTH TOPYHMIIBI TTOKA3aJIH, YTO JINCTOBAS ITOJIKOPMKA MUKPO-
yIOOpEHUSIMY IPAKTUIECKH HE BIIUSIIA HA X MACIIHYHOCTb.
MaxkcuManbsHOe B OIBITE COAEPKaHNE MaciIa OTMEUEHO B ce-
MEHaxX pacTeHHH npu 00paboTke npenapatamu birek/xex
u Msarpu @opc. B 3Tux BapmanTax oHO cocTaBmio 29,72
129,70 % COOTBETCTBEHHO U OBLJIO BBIIIIC, YEM B KOHTPOJIE,
Ha 1,68 u 1,66 %. MacnuuHOCTb CEMSIH B IPyTUX BapUaH-
Tax Haxoamuiach Ha ypoHe 28,10...28,92 %, npu 28,04 %
B KOHTpOJI€. YBEINYEeHUE, OTHOCUTEIBHO BAPHAHTA B KOH-
Tpone, cocraBuiio Becero 0,06...0,88 %, npu HauMeHbLIEH
CymiecTBeHHO pasHoctH 1,95 %.

B BapuanTax ¢ noakopmkoi npenaparamu Mzarpu Bura,
Meramuke, ArposepMm u Mzarpn ®opc cdopmupoBanmch
Hamboyee KpymHBIE ceMeHa, Yy KOoTopslx macca 1000 mr.
cocraBuia 6,41...6,52 r, uro Ha 0,19...0,30 T BbIlIE, UeM
B KOHTpOIJIE.

B nccrenoBaHmsx ¢ mpenmnoceBHONW 00padOTKOM ceMsH
MHUKPO3JIEMEHTHBIMHU YI00PEHUSMH yPOXKAHHOCTH TOPUHULIBI
B CpefHeM 3a Tpu roja cocrasuina 1,54...1,71 1/ra, npu-
MEHsIEMbIE TIPenapaThl CIIOCOOCTBOBAIN €€ yBEITHUEHHIO
Ha 0,02...0,18 T/ra, oTHOCUTEIBHO KOHTpPOJIsS (Tabdm. 3).
Hawubonee a¢pdexrnBHbIME Ob1TH ATpoBepM, 3arpu Bura
u brex/[xex, 06paboTka ceMsH KOTOPBIMU CTHMYJIHPOBAJIa
(dhopmupoBanue HanboJbIIero ypoxkas cemssa— 1,70, 1,71 u
1,72 1/ra coorBeTcTBeHHO, 9TO Ha 0,16...0,18 T/Tra MpeBHI-
112710 KOHTPOJIBbHBIN BapuaHT. [Ipy NCTIONB30BaHIN APYTHX
MHUKpPOYZOOPEHUI OTMEYEHO CTATHCTHYECKH HE3HAUYUMOe
yBenu4yeHue ypoxaiHoctu ceMsH Ha 0,02...0,09 1/ra, npu
HaUMEHBIIEH cymecTBeHHOH pasHoctH 0,11 T/ra.

Tabu. 4. Conep:kanue OCHOBHBIX KUPHbIX KHCJIOT B MACJI0CEMEHAX FOPYMIbl B 3aBUCUMOCTH
OT NpAMeHEeHNs] MAKPOYI00peHuii

Copeprkanue Kucior, %

Bapnant
HAChIIIEHHbIE | OJICHHOBAs | JINHOJIEBAs | JIHHOJICHOBAS 9pYKOBast
JlucroBasi 06padoTKa
Konrpons 29 34,1 9,2 10,0 29,1
IluroBuT 2,7 33,9 10,0 9,7 30,1
brekxek 2,9 35,8 10,4 10,1 26,7
Arposepm 2,8 34,9 8,7 10,4 27,7
W3zarpu Bura 29 34,7 9,6 10,3 28,0
T'ymar +7 2,7 34,4 9,8 10,1 28,7
Meramukc 3,0 34,1 10,1 10,4 27,8
Hupron 2,8 34,8 9,5 10,1 28,0
W3zarpu ®opc 2,7 33,8 9,5 10,0 28,2
IpeanoceBHasi 06padoTka
KonTpons 3,6 24,8 19,7 11,0 28,1
Tymar+7 3,7 31,0 10,3 9,6 30,4
Arposepu 3,5 29,2 9,9 9,9 32,4
Wsarpn Bura 3,7 30,7 10,8 9,8 30,5
Meramuxkc 3,5 29,2 9,6 10,2 32,6
Linpkon 3,8 31,2 11,3 9,5 29,1
IluroBut 3,7 23,8 20,5 11,1 25,3
biiex/Ixex 3,5 28,6 10,1 11,0 28,7
W3zarpu ®opc 3,8 29,1 10,7 10,7 32,6

22




Poccuiickas cenpckoxo3siiicTBeHHas Hayka, 2023, No 3

[IpeanoceBHast 06paboTKa CeMSH MUKPOIIEMEHTHBIMH
yIOOPEHUSMH CIIOCOOCTBOBAJIA YBEIIMYCHUIO HAKOILJICHUS
Macia B ceMeHax 10 29,46 %, npu 27,87 % B KOHTpoOJeE.
BonbmMHCTBO M3ydaeMbIX MpEnapaToB B TOW WIM MHOM
Mepe CIOCOOCTBOBAIIM MOBBILICHUIO MACIMYHOCTH CEMSH.
Hcximouenne coctasiisil BapuanT ¢ L{upkonom, o6padoTka
CeMsIH KOTOPBIM IPUBEJIa K HECYIIECTBEHHOMY CHUKEHHIO
ypOBHsI MaciuuHocTU 10 27,75 %.

Haubonpiiee conepxanne Macia B ceMeHax (29,46
n 29,14 %) oTMeueHO B BapHaHTaX ¢ IMPEANOCEBHON 00pa-
6oTKOI Meramukcom u M3arpu Buta, B KOTOpBIX prOaBKa
K KoHTpoJto coctaBuia 1,59 u 1,27 % coOTBETCTBEHHO.
Hcnonp3oBanne OnompemapatoB ['ymat +7, ArpoBepm,
urosur, biex/lxxex u M3arpu ®opc yBenuuupaiio cojep-
JKaHWE Macia He3HAYUTENIbHO, TPHOaBKa cOCTaBHIIa BCErO
0,39...0,87 % npu HCP — 0,94 %.

Macca 1000 cemsiH B BapuaHTax ¢ 00pabOTKOW cocTas-
msuta ot 5,92 mo 6,50 r, mpu 6,16 T B koHTpone. Hanbonee
KpyIIHBIE ceMeHa c(hopMUpOBAINCH B BapHaHTax ¢ o0Opa-
6otkoit biex/[xexom (6,50 ) u ArpoBepmom (6,47 1), Tae
Macca 1000 cemsH ObUTa BBIIIE, YeM B KOHTpodie, Ha 0,31
n 0,34 r. [Ipu ncnons3oBannu Llupkona u L{lutoBuTa cemena
ObUTH HEMHOTO Melnbue (6,32 u 6,28 T), HO OTHOCUTEIBHO
KOHTpOJIsI, MprbaBka Obuta cymectBeHHod — 0,16 n 0,13 r.
B Bapuanrax c¢ npenaparamu I'ymat+7 u HUzarpu ®opc
c(hOpPMHUPOBAINCH CaMbIE MEIIKHUE CEMEHa — COOTBETCTBEHHO
5,92 1 5,98 T, 4T0 OBLIO 3HAYUTEIHHO HIKE, YEM B KOHTPOJIS
(2 0,18 m 0,24 1).

WN3yuaemble npenapaThl B pa3HOW CTENEHU BIUSAIU
1 Ha Ka4€CTBO MAaCJIO, ¥ B YaCTHOCTH Ha €T0 JKUPHOKUCIIOT-
HBIH cocTaB. JINCTOBBIE TOAKOPMKH TOPUHIIBI MUKPOY100pe-
HUSIMH BBI3BAJIM HE3HAUUTEJIBHOE N3MEHEHHE COJePKAHUS
OJICMHOBOHM KHCJIOTHI, KOHIICHTpAIMs KOTOpOi Ha (hoHe
noakopMku LlutosutoM u Uszarpu @opcom cCHHKAIACH
110 33,8 u 33,9 % CcOOTBETCTBEHHO, a MPHU UCIOJIb30BaHUU
6uoynoOpenust brex/lxex yBeanuuBanach 10 35,8 %.
B ocranpHBIX BapuaHTax, B TOM YHCJIE B KOHTPOJIE, €€ CO-
neprxkanue coctaBisuio 34,1...34,9 % (tabdu. 4).

HexopHeBbIe MOJKOPMKH CITOCOOCTBOBAIIM CHUYKEHHIO
coJiep>KaHusl 3pYKOBOH KHCIOTHI g0 26,7...28,7 %, oT-
HocutenbHo 29,1 % B xoHTpose. MckitoueHne cocTaBuil
BapuaHT ¢ oOpadoTkoi L{uToBUTOM, IIe OTMEYanu pocT
BeITMYUHBI 3TOro mokaszarens a0 30,1 %. OxHOBpeMeHHO
IIPU €T0 UCIIOIB30BAHUHU JIOJIS TMHOJIEHOBOM KHUCIIOTHI CHU-
skanack 10 9,7 %. OnpbeIcKUBaHKE PACTEHUH ATPOBEPMOM
MIPUBOIMIIO K CHI)KEHHIO COZEPKaHNUS INHOJICBOI KHCIIOTHI
10 8,7 % mpotus 9,2...10,4 % B Apyrux BapuaHTax.

HawnGomnbiee coeprkaHue 0JICMHOBOM KHCIOTBHI OTMe-
YeHO TIPH MPEINOCeBHON 00paboTKe CeMsH MpenapaTaMu
Lupkon u 'ymar+7, Ha OHE KOTOPBIX BEJMYHHA 3TOTO T10-
kazatens nocrurana 31,0 mu 31,2 % npu 24,8 % B KOHTpOJIE.
Hcnonp3oBanue ArpoBepma U MeraMmukca CHMKaJO KOH-
LEHTPALUIO JTMHOJIEBOH KUCIOTHI, OTHOCUTEIBHO KOHTPOJIS,
Ha 9,8 1 10,1 %. OxHOBpEeMEHHO 00pabOTKa CEMSIH ATUMH
mpenapaTramu Ccroco0CTBOBajla MAaKCHMAaJIbHOMY B OIIBITE
YBEIUYEHHUIO COJEPKaHUS IPYKOBOIl KUCIOTH 10 32,4
u 32,6 % coorBeTcTBeHHO. Hammensliee ee copepkaHue
(25,3 %) oTMeueHo B BapuaHTe ¢ mpuMeHeHueM Llurosura.
Camast BbICOKasi KOHIICHTPALUs IMHOJIEHOBOM KUCIIOTHI OT-
MedeHa B BapuanTe 6e3 00padotku (11,0 %). Bee m3yuaemble
Ipernaparsl CIocoOCTBOBAIM CHUKEHHIO BEJIMYUHBI 3TOTO
nokazatens 10 9,5...10,9 %. Conepkanue HaCBIIIEHHBIX
KHCJIOT T10]1 BIMSIHUEM M3Y9aeMbIX IIPHEMOB CYIIECTBEHHO
HE MEHsUI0Ch. [Ipu IMCTOBON MOJKOPMKE OHO COCTaBIISLIO
2,7...3,0 %, nociie npemnoceBHoi 00padoTku—3,5...3,8 %
B 3aBHCHMOCTH OT BapHaHTa.

BriBoabl. Bce n3ydeHHBIE copTa TOPYHUIEI OeOi
MIPE/CTABISIOT LEHHOCTh JUIsl IPOM3BOJICTBA U O0JIAIAl0T

BBICOKOH arpOHOMHYECKOH CTaOMIBHOCTHIO Ha YpOBHE
78,33...85,82 %. Haubounbieil B onbiTe ypoKaiHOCTHIO
BELIETHINCE copTa JIronms u Ceernanka — 1,57 u 1,61 1/ra
cootBeTcTBeHHO. [To MacmirurOCTH BRIAETIITICE cCOpTa OMe-
ra u Jlronus, cogepaHue Macia B ceMeHaX KOTOPBIX CO-
craBmiio 30,48 u 30,02 %.

Haunbomnpmryro yposkaifHOCTh CeMsIH MPH HEKOPHEBOM
00paboTKe pacTeHUil ropuMIbl MUKPOYI0OpeHusIMH 00e-
cneunno npumeHenue Msarpu Burta n Arposepm — 1,67
u 1,69 1/ra, uto Ha 0,14...0,16 T/Ta BHIIIE, YeM B KOHTPOIb-
HOM BapuaHTe. Mcnonbs3oBanue npenapatoB biek/kex
n Nzarpn ®opc crocobCcTBOBANO MaKCHMaTbHOMY Hako-
IUICHUIO Macya B ceMeHax (29,72 u 29,70 %).

[Tpu npeanoceBHON 00pabOTKE CEMSIH TOPYHIIBI HAU-
OOJBIIYI0 YPOXKAHHOCTh OTMEYAIH MPH HCIIOIb30BaHUN
MHUKPOAJIEMEHTHBIX yaA00peHuit Arposepm, Uzarpu Bura,
Bbrex/xex u Meramukc—1,70...1,72 1/ra ¢ MacIMYHOCTBIO
29,46...29,14 %.

JIucToBBIe TONKOPMKH PACTeHHUN M MPEIIIOCeBHAS 00-
paboTKa CeMsiH rOpYHIIbI MUKPOYJ0OPEHUSIMH OKa3bIBAIIN
BIMSHHUE Ha )KUPHOKHCIIOTHBIN cocTaBa mMacioceMsH. He-
KOpPHEBBIE TTOIKOPMKH CTTIOCOOCTBOBAIIM CHMXKEHHIO COJIEP-
JKaHUsI 9PYKOBOM KUCIOTHI 710 26,7...28,7 %, OTHOCUTENBHO
29,1 % B kontpone. Mcnons3oBanue Arposepma u Mera-
MHKCa JUIsl 00pabOTKH CEMSH MPUBEIO K MAKCUMAIBHOMY
B OIBITE YBEIUYECHHUIO HAKOIUIEHUS 3PYKOBOH KHCIOTHI
1o 32,4 u 32,6 %.
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