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HpOI[yKTl/IBHOCTb BHHOI'pajaa B 3aBUCUMOCTH OT 3(l)q)eKTl/lBHOCTI/I

NPUMEHACMbBIX HHCEKTHUIIN/I0B

Mypsuna M.H.', Maiibopooun C.B.?

L ®eodepanvuviii Pocmosckuii azpapnolii nayunsiii yenmp — punuan Beepoccuiickuii Hayuno-
Hccneoosamenvckuii Hncmumym Bunozpaoapcmea u Bunooenus um. A. H. [lomanenko

2 Tonckoit zocyoapcmeennwlii azpapuulii ynueepcumen
AHHOTAIUA

Kntouegvim acnekmom ycnewno2o auHocpadapcmea Aeisiemcs ceoespementas bopvoa c
COPHAKAMU U YX00 3a PACMEHUAMU, Ymo obecnedugaem XOpOuilylo BeHMUIAYUIO KYCMO8.
Pezynapuviii humocanumapnbviii MOHUMOPUH2 NO360IAem OMCIEHCUBAMb YPOBEHD 3ACEIeHHOCU
spedumensamu u OONE3HAMU, A MeHCOYPAOHA 00pabomKa nousbl cnOcoOCmayem YiyUueHUur
COCMOAHUSL  BUHOCPAOHUKOS. Xumuueckue o00Opabomku ciedyem Hpo8oOUmMs MOAbKO Npu
npesviuleHUuU NOPO20BbIX 3HAYEHUN YUCTEHHOCMU epedumenel, Ymo MNo360Jsem u3bexcamo
UBUWHE20 UCNONIb308AHUS XUMUKAMOB.

I1pu 603HUKHOBEHUU 8CNBIULEK YUCTEHHOCIU 8peOUumelieli 8AHCHO ONePAMUEHO NPUMEHAMb
UHCEKMUYUObl, YMoO NOMOJCEM COXPAHUMb YPOXCall U NPOOIUMb  JHCUSHb BUHOSPAOHBIM
pacmenusam. Ilpoananuzupoeana ypodxcaunocms 6unozpada 6 ycaosuax Hoeouepkacckozo
OmOeNeHUs. ONbIMHO20 NOJA, CEUOEMENbCMBYIOWAs. O XOpouileM YPOsHe UCHONb308AHUS.
azpomexHuku u 3awumsl pacmenuu. B ceéasu c¢ omum 6 ycnosusx Huowcnezo Ilpuodonus
Pocmosckou obracmu OvbLn 3a7100ceH Onbim NO U3YYEHUIO BIUAHUS MPEXKPAMHOU 00pabomku
UHCEKMUYUOaMU BUHOSPAOHBIX pacmenuti copmoe Lleemounvii u Kabepne cesepnulii Ha

PACRPOCMPAHEHHOCHb NONYTIAYULL COCYWUX 8peOumerell.

KarwueBbie cJioBa: ITPOU3BOJICTBO BUHOI'PAJIA, HUKAJIKH,
METEOVYCJIOBHS, UTHCEKTHULIN/IbI, YXODPEKTUBHOCTD, YPOXKANHOCTD
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BBenenue

BunorpagapcTBo v BUHOZENINE, SIBISISICH 3HAUUMbIM HAIPaBICHUEM arpapHOro CEKTOpa, B
HacTosIee BpeMst Habupaetr o00poThl B Poccuu, Moib3ysach pacTyIIMM UHTEPECOM CO CTOPOHBI
KaK HAYMHAIOIINX CIEIUAIMCTOB, TAK U MHOTOYHCIICHHBIX JItoOuTesneit BuHa [1].

C no3ummu  oOecriedyeHUss  MOTPEOUTENBCKOrO  COpoca U SKOHOMHUYECKOH
11€J1€c000pa3HOCTH MUHUMM3ALUS IOTEPh ypo)kKasi BUHOTpaJa sBJISETCS NPUOPUTETHON 3ajadeit
BUHOTpaaapeil. JlaHHas 3ajmada pemiaercss MOCPEACTBOM KOMIUIEKCHOW 3aIllMThl PAcTEHUH,
BKIIIOUAIOLIEH  OpPraHMU3allMOHHO-PKOHOMHYECKHE W arpOTeXHUYECKUE  MEpPONpPUSATHUS,
paloHaIbHOE NMPUMEHEHHE YCTOMYMBBIX COPTOB BHUHOTPaAa, a TAaKXKE COBEPIICHCTBOBAHHE
CHCTEM IPOTHO3MPOBAHMUS U HICHTH(DUKAIMHU BpeauTenel BuHorpaaa. OaHako n30exarb moTephb
HE yJaeTcs, B CBS3M C YeM HEOOXOAMMO B JaJbHEWIIEM COBEPIICHCTBOBATH OOIIME MEpHI O
3alMTe HACAXICHHM OT BpeauTenei [2].

VYpoBeHb THOENM BpeauTENel HAXOAUTCA B MPSAMOM 3aBHCHUMOCTH OT MX BO3PACTHBIX
craauid. Cre0BaTeIbHO, IPOBEJIECHUE WHCEKTULUAHBIX OOpadOTOK Ha paHHMX JTamnax
YKU3HEHHOTO 1IMKJIa HACEKOMBIX IEMOHCTPHUPYET 00Jiee BBICOKYIO 3(PPEKTUBHOCTD 10 CPABHEHUIO
¢ 00paboTKaMHM, OCYIIIECTBIAEMBIMU Ha O0JIee MO3HUX CTAAUAX pa3BUTHs [3].

[IpuMeHeHHe WHCEKTHUIMAOB B 3HAYUTENBHBIX KOJMYECTBAX MPOTHUB YEIIYEeKpPbUIBIX
HapylIlaeT NPUPOIHbIE MEXaHU3MbI CAEPKUBAHUS BPEIUTENIEH, 3arpsA3HSs OKPYKAIOILYIO CpEerdy.
['n0enb MoNE3HBIX HACEKOMBIX, KOTOPHIE €CTECTBEHHBIM 00pa3oM KOHTPOJIUPYIOT MOIYJISIHH,
IPUBOJIUT K OECKOHTPOJIBHOMY pa3MHOXKEHHIO puTodaroB. B pesynbTaTe B BHHOIpagapCKHUX
XO03sICTBaX BO3HUKAIOT HOBbIE POOJIEMbI, TpeOYIOLe yCUINiA o 00phOe U MOBBIIIAIOLINE PUCK
MaccOBOTO MOSIBJICHUS BpeauTeneii [4].

XKapxkas u cyxas noroga criocooHa OKa3bplBaTh CMEIIAHHOE BO3/CHCTBUE HA BpeIUTENEH
BUHOTPa/a, 4TO MPUBOAMT K H3MEHEHHIO CPOKOB HX TMOSBIEHUS MO TofaM. OTO CO3/aeT
CJIIO)KHOCTH TPHU BBHIOOpPE ONMTHUMAIBLHOTO BPEMEHH i 3alIUTHl BHHOTPAJHHUKOB U Tpedyer
peryisipHOro (UTOCAHUTAPHOTO MOHUTOPUHTA (BUHOTPAJHOTO TPHUIICA, PO3aHHOW IIHMKAJKH,
UKAJIKUA 1epe3a-0yiiBoi), KOTOPbIM yYMTHIBAET MOTOJHBIE YCIOBUS M OCOOEHHOCTH Pa3BUTHUS
BpEIUTENCH Ha KOHKPETHBIX copTax [5].

JInst cMAryeHusi HEraTMBHOTO BO3CHCTBUSA MECTULMIOB Ha MPOU3BOJCTBO BUHOTPaaa
PEKOMEHIyeTCsl MCHOJb30BaTh MHUHUMAIbHOE KOJUYECTBO IMECTUILIMJIOB U NPUMEHSTH JIpyrue
¢ exTuBHBIE METOABI OOpPHOBI C BpPEIUTENSIMU U OOJIE3HSMHU, BKIIOYass (UTOCAHUTAPHBINA

KOHTPOJIb, arPOTEXHHUUYCCKUE METO/Ibl M OMOJIOTMYECKUI KOHTPOJIb [6].
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Heabr wucciaenoBaHuii - pa3paboTKa METONOB CHIDKCHHS UHCICHHOCTH COCYIIHX
BpeauTeneil B ycinoBusx JloHa, onpeneneHne apeana MX paclpoCTpaHEHHs, BPEIOHOCHOCTH H

I[GﬁCTBHSI HMHCCKTHUIINOB.

YciaoBUs 1 METOAMKA MPOBeIeHUS UCCIeI0BAHUI

OOBeKT HCcCIeOBAaHUN: M3YyUYCHHE YacTOThl BCTPEYAEMOCTH COCYIIMX BpEOUTENed Ha
COpTax BHMHOTpaJa TeXHWYecKoro HasHadeHus. LIBerounsnii m KaOGepue ceBepubrii. [Ipeamer
HCCJICIOBAHMS: COCYIIME BPEIUTENM BUHOTPaAa (BUHOTPAAHBIN TPUIIC, pO3aHHAS IMKAIKA;
[UKaJKa 1epes3a — OyinBo).

HccnenoBanus npoBOAWINCH MO OOLIENIPUHATHIM B BUHOIpagapcTBe MeToaukams 2021-
2022 rr. B ycnoBusx HoBouepkacckoro oraenenust onbitHoro nodist (OOI) BHUMBuB — dunmnan
OI'BHY ®PAHII B TpexkpaTHOM MOBTOPHOCTH. [[puMeHsseMble HHCEKTUITUIBI (TPHIKIIBI B IIEPUOT
Bereranuu): bU-58 (12 m1/10 1), Bomuam ®@nexcu (5 mi/10 1), pydHbIM OIPBICKUBATEIEM MapKU
— «Gardenspayer 8 L».

Jia  ¢uTtocaHUTApHOTO KOHTPOJIS PACIPOCTPAHEHHOCTH MOMYJALUU BpeauTenen
UCITOJIb30BAIM OOLIEPUHSTHI METOJ] MOHUTOPHUHIOBBIX HCCJIEIOBAaHUN, COOTBETCTBYIOLIHMA
MeToaudeckum pekomenaanuaMm lOpuenko E.I'. Bo3zneiicTBe METEOPOIIOTHUECKUX YCIOBUN Ha
CPOKH pa3BUTHUSA COCYIIIUX BpPEAUTENEH onpenesuich no mertoauke SAxymunoi H.A. u FOpuenko
E.I'. [7-12]. TIlpu maTemaTudeckoii oOpabOTKe JAHHBIX T MOP(HOMETPHUECKUX ITOKa3aTelei
pa3BUTHUS MCIOJIB30BaNM porpamMmy Exel 2013.

AHanu3 TOTrOAHBIX YCJIOBUM MPOBOAWICA HAa OCHOBE [IaHHBIX, IIOJYYEHHBIX C
METEOCTaHINH, pacroyiokeHHoH Ha Teppuropun BHUMBuB um. S.U. Ilotanenko — ¢uiman

OI'bHY ®PAHIL.

PesyabTarsl Hcciie10BaHU M

Ha 4ynciieHHOCTh NOMYJISIUKM BPEOUTENEH, PacIpOCTPAHAIOIINUXCA HAa BUHOTPAIHHUKAX,
00JbI1I0€ BIMSIHUE OKa3bIBAIOT MOTOAHbIE YeiaoBUs. 3uMHMM nepuoa 2020-2021 rr. 6bu1 0TMeueH
CPaBHUTEIBHO TEIIBIMM IIOTOJHBIMU YCJIOBHUSIMH, YTO CKa3aJloCh B IOCIEAYIOIIEM Ha
COXPaHHOCTh pacTeHUI BECHOM U CO37aJI0 OJIaroNpusATHBIE YCIOBHS ISl COXPAHHOCTH 1O KOPOit

B3pOCJION CTaJMH U SIUIl BpeauTeneit (Tabm. 1).
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Tabmuma 1. KonmmuecTBO BBINABIIMX OCAKOB M TEMIIEPATYypHBIH PEKUM 3a BETE€TAllMOHHBIN
nepuo, B cpensem 3a 2021, 2022 rr.

2021/2022 CpenHeMHOTOJIETHEE 3HAYCHUE
Mecsint Ocai, CpennecytouHas Ocai, CpennecytouHas
TeMIlepaTypa BO31yxa, TeMIiepaTypa Bo3ayxa,
MM OC MM OC
Arnpenb 43,7 11,0 40,3 10,1
Mait 32,1 16,5 53,8 16,7
J4050)313 28,4 22,8 62,4 20,9
Wronp 47,1 25,0 47,1 23,0
ABrycr 27,3 25,8 38,6 22,0
CeHTs10pb 234 16,1 40,0 16,3
C anpexst no 202,3 117,2 282,2 109,0
OKTSIOpb

B ampene cpenmmecyTtouHas —TeMmieparypa BO3lyXa Oblla OTMEYEHa  BBIIIE
CPEIHEMHOTOJICTHETO 3HAYEHUS Ha 0,9°C u cocrasmwra 11,0°C. CyMMa ocagkoB Mal-HIOHBb
cocraBuina 60,5 MM mpu cpemHEMHOTOJIETHEM IOKaszareie 3Toro nepuoma - 116,2 mwm.
CpenHeMecsyHOE KOJUYECTBO OCAJAKOB B HIOJIE COCTaBMIO 47,1 MM, 4TO COOTBETCTBOBAJIO
MHOT'OJIETHEN HOPME.

B 1ienom, cpenHecyTovHas TeMIepaTypa Bo3ayXa 3a BereTannoHHbIi mepuos B 2021-2022
rojiax ObUTa BBINIE CPETHEMHOTOJICTHUX 3HAYCHUN. DTO HAOJIIOIAeTCS KaK B OTACIBHBIC MECSIIBI
(ocoOeHHO B HIOHE, UIOJIE U aBTYCTE), Tak U B 00111eM 3a Bech niepuo (117,2 °C npotus 109,0 °C).

OO11ee KOIMYECTBO BBIMABIIUX OCAJKOB 3a BereTarmoHHbd nepuoa B 2021-2022 rogax
ObTO HWKE CpeIHEMHOTOoJeTHUX 3HadeHud (202,3 MM mnporuB 282,2 wmm). OpmHako,
pacripeziefieHle 0CaJKOB IO MecsIaM ObLIO HEPABHOMEPHBIM.

AHanu3 COCTOSIHUS BUHOTPATHUKOB MOKa3al, YTO YHCIEHHOCTh BUHOTPAHOTO TPHUIICA HE
MPEBBICKIIA YCTAHOBICHHBIH AKOHOMHUYECKH 3HAYMMBIN MOPOT BPEJOHOCHOCTU. Bcerencteue
3TOTO, C IEJIBI0 ONTUMHU3AIMA 3aTPaT, XUMUISCKUE 00pabOTKH MPOTUB JAHHOTO BPEAMTENS HE
MPOBOAMINCE. B TO ke Bpemsl, i1 KOHTPOJS PO3aHHON ITUKAIKA W IHUKAJKH Iiepe3a, ObLIo
OCYIIECTBIIEHO TPEXKpaTHOE MPUMEHEHHE CPEACTB 3aIMTHl PACTEHUI B TEUEHUE CE30HA, YTO
obecrieunsio ux dS(PQPEKTUBHOE TMOAABICHHE M HCKIIOUUIO HEOOXOIMMOCTh JalbHEHIINX
00paboToK.

B xome wccnemoBaHWil ONpenessuid MPOTYKTUBHOCTh BETETATHBHONW MacChl PacTCHHM

BUHOTpaja (Tabm. 2).
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Ta6muma 2. [IpoxykTuBHOCTH BeretaTuBHONW Macchl, HoBouepkacckoe OOII (cpennee 3a 2021,

2022 rr.)
IIpogyKTUBHOCTBH BET€TATUBHON MacChl
Bapuant =
Copt BuHOTpaga OLIbITA JUTMHA TIo0era (CpemHsis), JUTMHA BBI3PEBILIECH YaCTH
CM (cpenusisi), cM
KonTtpoib 135,6 90,5
o Bommam
LBeTouHBII Prieke 152,1 1114
BU-58 155,1 112,7
KonTtpois 125,5 89,8
Ka6epHeu Bonuam 1316 97.0
CEBEPHBIN Dnexcu
BU-58 129,0 100,6

Y 00oux copToB B BapuaHTe ¢ npuMeHeHrneM Bommam duexcu orMedanuck 0ojiee BHICOKHE
NoKa3aTesy 1Mo JJIUHE 1Modera W UIMHE €ro BBI3PEBIIECH YacTH MO CPAaBHEHHIO C KOHTPOJIBHBIM
BapuaHTOM (0e3 00paboTKM) AJIs 000X COPTOB M Ta e TCHICHIIMS ObLTa OTMEYCHA U B BAPUAHTE
¢ npumeHeHueM bI-58.

B nenom, pesynbTaThl IpuMeHeHust HHCEKTUI0B Bonmnam ®@nexcu u bU-58 mist 60pb0b1
C COCYILIMMHU BPEAUTEISIMHU CBUAETEIBCTBYIOT O MOJOXKUTEIBHOM BIMSHUM Ha MPOAYKTHBHOCTH
BereTaTuBHOM Macchl. O0a WHCEKTHUIMIA MPOSIBIIM CXOXYI 3¢ (HeKTUBHOCT, B OOprOe ¢
COCYLIMMH BpEAUTENAMU BUHOrpaaa Juis copTa L[BeTounslii, omHako s copra Kabephe
ceBepHbIi BM-58 mpomemMoHCTpUpOBaI HEMHOTO JIYYIIHE PE3yJbTaThl MO JJIMHE BBI3PEBIICH
YacTH.

B xonme uccnenoBaHuil onpenensiav XO3sSMCTBEHHYIO MPOJYKTHUBHOCTH (YpO'KallHOCTD):
Maccy yposkas ¢ equHHIbI momaau (1/1 ra) u ¢ kycra (kr/ 1 kycra).

PesynpTaThl Mo ONpenencHUI0 YpOXKaHOCTM M KauyecTBAa BUHOIPaJa C NPUMEHEHHEM
MHCEKTUIUAO0B IPOTUB COCYIINX BPEIUTENEH MpeicTaBIeHbl B Ta0auIe 3.

HaubGonbmas ypoxaitHocte y copta llBeTounslii HaOmromanach B BapuaHTE C
npuMmenenneM uHcektuimaa bU-58 (7,0 kr ¢ kycra wnu 15,5 T/ra), 4T0 3HAYUTENHHO MPEBHIIIATIO0
M0 YPOXKAMHOCTH KOHTPOIBHBIN BapuaHT (4,9 kxr ¢ kycrta unu 10,8 T/ra).

VY copra KabGepHe ceBepHBIN aHATIOTUYHO TTpuUMeHeHue nHcektuimaa bU-58 mpuseno k
YBETUYCHUIO ypokaitHocTH (4,8 Kr ¢ kycra wim 10,7 T/ra) Mo CpaBHEHUIO C KOHTPOJIbHBIM

BapuaHToM (3,5 kr ¢ kycra wiu 7,8 1/ra).
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Tabauna 3. YposxkaiiHocts copToB BuHOrpaaa, Hosouepkacckoe OOII (cpennee 3a 2021, 2022 rr.)

Copt BUHOTpaaa YpoxxaliHOCTB
BapuanTt onbita
C KyCTa, KI pacuertHasi, T/ra
IBeToumHBI KonTtponb 49 10,8
Bomanam ®aekcu 6,5 14,4
BI-58 7,0 15,5
HCPos 0,53
KonTtponb 3,5 7,8
Kabepne ceBepHbIit Bommmam drexcu 43 9,5
B11-58 4,8 10,7
HCPos 0,65
BriBoaBI

[Toromnbie ycmoBusi 2021-2022 romoB (Temsas 3WMa W BETETAIIMOHHBIA TEPUOM C
HEIOCTaTKOM OCaJKOB) CHOCOOCTBOBAJIM COXPAaHEHHIO U PAa3BUTUIO COCYLIUX BpeauTeseH
BuHOrpaga. OgHaKo, HECMOTPS Ha 3TO, NpUMEHEeHne UHCeKTUIUa0B Bommam ®dnexcu u BM-58
MO3BOJHIIO A(PPEKTUBHO KOHTPOJIMPOBATH MOMYJIALNNAN PO3AaHHON HUKAAKK W IHMKAIKW Iiepe3a-
Oy#BOJI, a TaKXkKe UX NMPUMEHEHHE MOJOXKHUTEIbHO CKa3aJ0Ch Ha NMPOJYKTUBHOCTH BEreTaTUBHOU
Macchl M ypOo)KalHOCTH copToB BuHOrpaaa LlBerounsiii u KabOepHe ceBepHbI (CHMXKas
MOBPEXIAEMOCTh pacTeHUi BpeAauTelsiMu). B 1enmom, mpu mpuMeHeHHH nWHCekTHnuaa bH-58
IIOJIyYEHbl HECKOJIBKO JIy4YlllM€ pe3yJbTaTbl II0 CPaBHEHHUIO C BapUaHTOM IPUMEHEHUS
uHcekTuuuaa Bommnam ®nekcu, ocobeHHO mo ypoxaiHocTu. TakuMm oOpa3oMm, mpu BbIOOpE
MHCEKTHLUAA B OOpb0OE C COCYUIMMM BpEAMTENSIMU BHHOTpaja CIEAyeT YYUTHIBaTb COPT

BUHOTPA/a U €ro OUOJIOrHYecKyto 3p(HEeKTUBHOCTD.
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