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Abstract

Introduction. Potatoes are the most important food crop around the world, and Russia is no exception.
More than 65% of potato production is concentrated in the households. Potato growing using strip-till is an
innovative resource-saving technology used in modern production. The proposed method of spraying al-
lows more competent and effective application of sprayed material on the object of treatment, depending on
the phase of growth and development of cultivated plants. Materials and methods. Research on the quali-
ty indicators of spraying was carried out on the Experimental site of the scientific demonstration platform
«Innovation Village». An indicator method was used to evaluate the distribution of the spray material on
the object and in the treatment strip. Strips of water-sensitive paper were attached to the leaves to catch
drops. The degree of coverage of the leaf plate with solution drops was determined using a patented soft-
ware product for calculating the quality parameters of spraying with processing in the Image Color Sum-
marizer program. Results and conclusions. Based on the results of field research, a graph showing the de-
pendence of the degree of coverage of the treatment object with drops of spray material depending on the
spraying method used. The scheme of the arrangement of water-sensitive strips depending on the architec-
ture of the plant on the object and on the width of the treated strip is presented. The system of technological
operations to protect potatoes, taking into account the choice of type of treatment depending on the phase of
growth and development of crop plants is presented. The comparison of the results obtained for strip and
continuous blanket spraying allows making a conclusion about the effectiveness of strip spraying with the
side spraying method. As a result of the evaluation of qualitative indicators showed that the application of
strip spraying results in a more stable flow of spray material the width of the treated strip. The use of the
lateral method of spraying of spray material promotes to the redistribution of spray material of plant protec-
tion agents from the inter-band space to the growth strip of the crop plant, thus reducing the pesticide load
on the soil and the environment.

Key words: spraying, row crops, potatoes, strip method, qualitative indicators of spray-
ing, potato development phases, indicator method, distribution of spray material on the object.
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Hccneoosanusn nposeoensl 6 pamkax evinonnenus memovlt HUP «Pazpabomka mexnonozuu nono-

€08020 Oughghepenyupoeannozo ONPLICKUGAHUA Kapmogens, Kak pecypcocoepezarouiezo iemenma

UHMEZPUPOBAHH O CUCMEMbL 3aUiUmMbl Om épedumerell U 60ne3Hell ¢ UCNOTb306anueM yupposu-
3ayuuy Munucmepcmea HayKu u evicuiezo oopazosanus P® ¢ 2023 2.

AKTyaJabHOCTb. Kaprodenp sBisiercs BaKHEHIIeH MPOJOBOJILCTBEHHOW KYJIBTYpPOW MO
BceMy Mupy, U Poccust He uckimroueHune. B xo3siicTBax HaceneHHs cocpenoTodueHo Oonee 65%
npou3BocTBa Kaprodens. Bo3mensiBanue kaprodess ¢ IPUMEHEHHEM 10JI0COBOH 00pabOTKHU SB-
JieTcd WHHOBAIIMOHHOW pecypcocOeperaromeidl TEXHOJOTHEH, MpUMEHIeMOW B COBPEMEHHOM
npousBojcTBe. [IpemokeHHbIi crocod ONMPHICKUBAHUS MTO3BOJISIET OoJiee rPpaMOTHO U 3P (PEeKTHB-
HO BHOCHUTH pa0o4ue pacTBOPHI HA O0BEKT 00paOOTKH B 3aBHCHMOCTH OT (pa3bl pOCTa U Pa3BUTHUSA
KyJIbTYpHOTO pacTeHus. Martepuanbl MU MeToAbl. MccinenoBanus KauyecTBEHHBIX IOKazaTenen
OTPBICKMBAHUS MPOBOMMINCH, Ha ombITHOM yuyactke HOJII «MauoBammonnas aepeBHs». st
OLIGHKH pacrpeneneHus: pabodero pacTBopa Ha 00bEeKTe M B IoJoce 00paOdOTKH MPUMEHSIICS HH-
JUKAaTOPHBIA MeToa. [ MHIMKaUu Kaleilb Ha TTOBEPXHOCTSAX PACTCHUsS ObLITU 3aKperlIeHBI MO-
JIOCKH BOJIOYYBCTBUTENbHON Oymaru. CTeneHb MOKPBITUS JIMCTOBOW IIIACTUHBI KATUISIMU PacTBOpa
OIIpEIEeIISIITN C MIOMOIIBIO 3aMaTEeHTOBAHHOI'O MPOrPAaMMHOI0 MPOIYKTA JJIsl pacdeTa KaueCTBEHHBIX
nokasarteneil pacnsiia ¢ oopaborkoit B mporpamMme Image Color Summarizer. Pe3yasTaTnbl n BbI-
Boabl. [1o pe3ynbTaTaM MoNeBbIX HCCIENOBaHMIN MMOCTPOEH IrpaduK, MOKA3BIBAIONIUI 3aBUCUMOCTD
CTETeHH TOKPBITHS 00beKTa 00pabOTKU KaIuisiMu pabodyero pacTBopa B 3aBUCUMOCTH OT TpHUMe-
HAEMOro crocoba ompbickuBaHUs. [IpencTaBieHa cxemMa pacloJOKEHUs BOJOYYBCTBUTEIBHBIX
MOJIOCOK B 3aBUCHMOCTH OT apXUTEKTYphI pacTeHUs Ha 00beKTe 00paboTKK U 1Mo mupuHe oOpada-
ThIBaeMoi monockl. [IpefcTraBieHa cucreMa TEXHOJIOTHUYECKUX Olepanuil 1o 3ammTe Kaprodens,
YYHTHIBAOMIAsl BEIOOp THIa 00pabOTKH B 3aBHCUMOCTH OT (Da3bl pOoCTa W Pa3BUTHUS KYJIbTYPHOTO
pacrenusi. CpaBHEHHE TOJYYEHHBIX PE3YJIBTATOB JISI MOJOCOBOTO W CIUIONIHOTO ONMPBICKHBAHHS
MO3BOJIAET CACNaTh BBIBOJ 00 3(h(HEKTHBHOCTH IOJIOCOBOTO ONPBICKUBAHUS ¢ IPUMEHEHHEM O0KO-
BOTO criocoba pacmbuia. B pe3ynbrare OlEHKH KaYeCTBEHHBIX MOKa3aTeliel OBUIO BBISBIECHO, YTO
3a CYeT MPUMEHEHUS MOJIOCOBOT'0 ONMPBICKUBAHUSI 00pasyeTcs 0oiee CTaOMIBHEIN TOTOK paboyero
pacTBopa mo mupuHe oOpabaTbiBaeMoOl Ioochl. [IpuMeHeHHe OOKOBOro Croco0a pacHbLICHHUS
paboyero pacTBopa crocoOCTBYET MepepacipeielieHHI0 pabouero pacTBopa CpeicTB 3allUThI pac-
TEHUU C MEXIOJIOCHOTO MPOCTPAHCTBA Ha MOJIOCY MTPOU3PACTAaHUS KyJIbTYPHOTO PACTEHUS, TAKUM
0o0pa3oMm, CHIDKas MEeCTUIUAHYIO HAIPY3KY Ha MOYBY U OKPYKAIOIIYIO CPEIy.

Knrwouesvie cnoea: onpuvickusanue nponawmsix Kyivmyp, Kapmogenn, noiocosas 0o-
pabomka kapmodgens, KauvecmeeHuvlie NOKA3Amenu OnpulCKUSAnUs, hasvl pazeumus Kapmo-
Qens, unoukamopuwlll Memoo, pacnpeoenerue paboue2o pacmaopd.
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ABTOpcKHi BKIaJ. Bece aBTOphl TaHHOW cTaThu IPUHUMAIM aKTUBHOE Y4acTHE B IIOAIOTOBKE, IIJIaHU-
POBaHUU, IPOBEICHUHN U 00pabOTKe Pe3yIbTaTOB IOJIEBBIX HCCICAOBAHUI KaueCTBEHHBIX MOKa3aTenei
Ha TI0caKax KapTodes, a Takke 000CHOBAaHUU TEOPETUUYECKUX ITapaMeTpOB, IOBBIIIAIONINX KOJIOTHY e-
CKyI0 0€30IacCHOCTh OIPBICKUBAHUS B 00JACTU COKpAIEHHs MEeCTULNIHON HAarpy3Kd Ha MOYBY U OKpY-
HKaIOIIYIO Cpemy.

KoHdaukT nHTepecoB. ABTOPHI 3asBISIOT 00 OTCYTCTBUH KOH(IJINKTa HHTEPECOB.

Beenenue. Kaprodenb sBisieTcss 0qHON M3 caMbIX BOCTPEOOBAHHBIX CEIIbCKOXO35i-
CTBEHHBIX KYJIbTYp B OOJBIIMHCTBE cTpaH. Ha MUPOBOM pBIHKE €ro onepexaroT TOJIBKO Ky-
Kypy3a, mHiieHuna u puc. HampaBnenust pa3BUTHS TEXHOJIOTMM IPOM3BOJCTBA KapTodens B
COBPEMEHHOM CEJIbCKOM XO3SHCTBE BKJIIOUAIOT BHEJPEHHE HOBBIX MallWH, HOBBIX COPTOB,
CPEICTB 3alUThl pacTeHul u ynoopenutit [5, 11, 12].

B cBs3u ¢ 3TUM uccienoBaHus, HalpaBJIeHHbIE HA Pa3pabOTKy HOBBIX M COBEPLICH-
CTBOBAHME CYIIECTBYIOLIUX TEXHOJIOTMM BO3/AEJBbIBAHMS, B YACTHOCTH IPUMEHEHHUE I0JI0CO-
BOT0 croco0a ONpbICKMBAaHUS PAaCTeHMM, MO3BoJIstoLIero 0osiee 3pPEeKTUBHO U TOYHO BHO-
CUTh pabouue pacTBOPHI KaK YJOOpPEHMI, TaK U CPEACTB 3aILUTHI pACTEHUI B 3aBUCUMOCTH OT
(a3bl pocTa U pa3BUTHUS, ABJISIOTCS aKTyaldbHbIMU [13, 14].

[ToBbIlIEHUIO KauecTBa XUMUYECKOW 00paOOTKHU MOYBHI U IMOCEBOB MOCBSILIEHO J0CTa-
TOYHOE KOJIMUYECTBO MCCIIEZIOBAaHUN. B 1leHTpe BHUMaHUs yUEHBIX TaKXKe ABJISIOTCS METOJIbI U
npuéMbl pacrpeseieHus Karneilb pabodero pactBopa JUisi KOHKPETHBIX KYJIbTYp M YCIOBHMA
ONPBICKMBAHUS, a TAaKXKe CIOCOOBI 3aJepKaHus Karejlb ONTUMAaJIbHOTO pazMepa Ha oOpada-
ThIBaeMoil moBepxHoctH [1, 4, 10]. OqHako MHOro0Opa3re TEXHOJOTUYECKUX U TEXHUYECKUX
pElIeHU, HAPABJIEHHBIX Ha TOBBIIIEHHS] KaueCTBa ONPHICKUBAHUS U CHI)KEHHE MOBPEXKIa-
IOLIEro BO3ACHUCTBUS Ha KYyJIbTYPY U OKPYXKAIOIIYIO Cpeay, TpeOyeT TEXHHYECKOIo Iepe-
OCHAILEHUS] UMEIOUINXCSl ONPBICKUBATENECH U JJOCTATOYHO CJIOKEH B KOHCTPYKLHUU U OOCITy-
x)uBaHuu [2, 7, 9]. OgHUM M3 TyTeH pElIeHHs] JaHHBIX BOMPOCOB HAXOAMTCS B pa3paboOTKe
HOBOM TE€XHOJIOTMU BHECEHUSI CPEJICTB 3aLUThl U MUTAHUS MOYBBl U PACTEHUHN C YUETOM CH-
CTEMHOI'0 TEXHOJIOTUYECKOTO MOJIX0/1a, I/I€ AKI[EHTOM TEXHOJOTUYECKUX PEIIECHUN SIBIISIOTCS
00paboTKa 1o 1oJyiocam, ¢ y4eToM TOYHOI'O paclpesieseHus paboyero pacTeopa necTuiyaa Ha
o0pabaTbiBaeMOM OOBEKTE U COKpAaIIEHUE MOOOYHOIO JEHCTBUS B MEKIIOJIOCHOM IPOCTPaH-
cTBE [2, 6, 14].

Llenpto wuccnenoBaHus SBISETCS COBEPILICHCTBOBAHME TEXHOJOTHUM IOJIOCOBOTO
ONPBICKUBAHUS C y4eTOM (ha3bl Pa3BUTHUSL PACTEHUH IO KPUTEPUSIM pecypcocOepexeHus: 1
9KOJIOTMYECKO 0€30MaCHOCTH.

Marepuajbl 1 MeTOAbl. DKCIIEPUMEHTANIbHAS YaCTh ONBITOB IO M3YYEHUIO M0JI0CO-
Boro onpeickuBanus nposoauinack B HOII «MuHoBanmonHas nepeBHs» B utone 2022 r. J{ns
IIPOBEJICHUS MOJIEBBIX ONBITOB Ha MEPBOM 3Tall€ IITAHIOBbIN ONPBICKUBATENb HACTPOMINA Ha
BBINIOJIHEHUE CIUIOLUIHOIO ONPBICKMBAHUS C BEPTUKAJIBHBIM paclblIOM pabouvero pacTBopa
(Pucynox la). Ha BTOpOoM 5Tare HacTpoliKa MpPOU3BOIMIIACH HA BBIMIOJIHEHUE IOJIOCOBOTO
ONpBICKMBaHUS ¢ OOKOBBIM criocoOoM pacmnbiia (PucyHok 16) Ilpu 3Tom BbICOTa ONpHICKKBA-
Hus [ ycraHaBiIMBalach C y4€TOM BBICOTBI KYJIbTYPHOIO pacTeHus [,, BEIMUYMHBI BEPTHU-
KaJIbHBIX U YIVIOBBIX MEPEMEIIECHUs IITAaHTU BO BPEMsI IBUJKEHUS U BBICOTHI TOUKH CIIUSHUS
MMOTOKOB OTHOCHUTEIHLHO BEpPXHEH yacTu 00bekTa o0paboTku. IIpu aTom mupuna obpadboTan-
HOM MOJIOCHI B NpU CIUIOIIHOM CIOCOOE OMPHICKUBAHUS 3HAUUTEIbHO MPEBBIINIAET MIUPUHY
00paboTaHHOM MOJIOCH! IIPY BHITIOJHEHHUH [I0JIOCOBOTO ONpbICKUBaHus (2, 7, 14].
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OddexTuBHOE pacmpenesieHne TMpernapara Mo MMHUpPUHE 00padaThIBaeMOW TOJOCHI
MO>XHO OIICHHTH TI0 COOTHOIICHHIO MPOSKIMH IIUPHHBI KYJIbTYPHOTO PACTCHHS Ha IOYBY
(abpuca xaprodens) B, k mupuHe o0padaTbIBaeMOi 10J0CHL B [2]

C menplo WCCIIEOBaHUS KAa4eCTBCHHBIX ITOKa3aTeliel TeXImpolecca OMPBICKUBAHUS
OBLT IPUMEHEH MHANKATOPHBIA MeToA [6, 7]. g oneHKH BIMSIHHS CHIOCO0a ONMPBICKUBAHUS
Ha pacmpeseNieHne Karelb padodyero pacTBopa Ha TOBEPXHOCTH JIMCTHEB OTIBITHI BKIIIOYAIN
WCCIICIOBAaHUE C MPUMEHEHHEM CIUIOIIHOTO ONPBICKUBAHUS 110 TPAJAUIIMOHHONW TEXHOJIOTHU H
MIOJIOCOBOTO OTIPBICKUBAHUS 110 pa3pabOTaHHON TEXHOJIOTHH.

N o
%.
b
i
|
i
|
| ! 1
- { } 6
a) BEPTUKAJIBbHOE OMPHICKUBAHUE 0) MOJI0COBOE ONPHICKMBAHKE
a) vertical spraying b) strip spraying

Pucynok 1 — TexHoIOrH4YeCcKrEe TapaMeTpsl ONPBHICKUBAHMS Ha MOCAAKaX KapTogess
Figure 1 — Technological parameters of spraying on potato crops

Onenka 3(pQPeKTUBHOCTH MPOBOJMIACH 10 KO3(DPUIMEHTY MOKPBITUS pabodyuM pac-
TBOPOM, IIPOHUKHOBEHUIO OINpPBICKUBaHMS U cHOcy nectuiuaos o 'OCT 5681-2012, a tak-
e U3y4aJIoCh PACIpe/IeICHHE OCEBUINX Karleb.

Jliis 06paboTKK U aHaIM3a TECTOBBIX MOJIOCOK IPUMEHAIACh HOBAsi METOIMKA aHAJIN3a
TOHOBOTO M300paKeHUS Kareiab pabovyero pacTBopa B IIBETOBOM MPOCTpaHCTBE daiina [6].

Pe3yabTaTtsl U o0cy:kaenus. /s co3panus ONTUMAIBHBIX YCJIOBHIA POCTa U Pa3BH-
THsl KapToderns HeoOX0AUMMO BHEIPSATH COBPEMEHHBIE TEXHOJIOTUN BBIpalINBaHus. BHeceHne
yIOOpEeHU TOJ 3Ty KYJIbTYpY SBISETCS HEOOXOAMMBIM YCIOBHEM, K TOMY ke KapTodenb
HYXIaeTCsl B IIOJAKOPMKaX 10 JIUCTY B TEUSHHE BCErO BET€TAIIMOHHOTO ITEPHOA.

CoruacHO Tabynie KOMIUIEKCHON 3auuThl KapTodens, 00padoTka MpoU3BOAUTCS U B
3aBUCHUMOCTH OT (a3bl pocTta u pa3zButus. [loaromy npu Bexonax, npu Beicote 00TBbI 0,15 M,
B (pa3y OyTOHM3aLMU U CO3pEBaHUs 11€71€c000pa3HO MPOBOIUTH OMPHICKUBAHKE IO MOJIOCOBOM
TEXHOJIOTUH (PUCYHOK 2).

[locne nmpumeHeHHs MOJOCOBOrO criocoba ObLIM MpOaHAIU3UPOBAHBl Kaue€CTBEHHBIE
roka3aTenu onpsickuBanus. OlNeHnBaIach cTeNeHb NOKphITUs. Ha prucyHke 3 mpencTaBieHbl
CKaHMPOBAHHBIC M300paKEHUS MOJOCOK BOJAOUYYBCTBUTEIHLHON Oymaru oOpaboTaHHO# pabo-
YUM PacTBOpPOM [6].
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Pucynok 2 — TexHOIOrH4YecKHe OIepalyy Mo 3alliTe U YXO.Iy 3a MocaJKaMu KapTogerts
Figure 2 — Technological operations for protection and care of potato plants
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Pucynok 3 — [Tonocku BOJOMYBCTBHTENILHON OyMaru, 00paboTaHHbIe pabOUYUM PaCTBOPOM
Figure 3 — Strips of water-sensitive paper treated with working solution

Ha pucynke 4 npencTBieHa cxeMa pacriojioKeHUs BOJOYYBCTBUTEIbHBIX MOJIOCOK IO
IIMprUHEe 00pabaTbiBA€MOM MOJIOCHL. MHAWKATOPHBIE IOJIOCKM pacIoJjiaraid Ha IOYBE IIO
mprHe 00padaThIBa€MOM MOJIOCH JUIS YJIaBJIMBAHUA Kareb padodyero pacTBOpa, MOMABIIEro
1o mUprHE pabodeil mojaocel Bp, MPenCcTaBIAIONIeH co00i MPOEKInI0 adpuca kapTodens Ha
[IOYBY, U B MEXKII0JIOCHOE IIPOCTPAHCTBO.

[Tocne ocMOTpa 1 BHIOPAKOBBIBAHUS 3IMTHIX KAPTOUEK MPOBOIMIIACH OIEHKA CTEIICHH
MOKPBITUSL 00paboTaHHOM noBepxHOocTH (Tabnuna 1). Ha cHoBaHuuM NmpoBeNEHHBIX MOJIEBBIX
WCCIIeIOBaHUI OBUT IOCTPOCH TpayK CTEIICHN MOKPBITUS B 3aBUCUMOCTH OT IPUMEHEHHOTO
croco6a ONpPbICKUBAHUS.
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Pucynok 4 — CxemMa pacrionoyKeHusi HHIUKaTOPHBIX ITOJIOCOK
Figure 4 — Layout of indicator strips
Tabnuna 1 — Crenenb MOKPBITHS TUCTOBOH MIACTHHEL, %o
Table 1 — Degree of sheet plate coverage, %
Tun Ne Crermnenb
Pacnonoxenue
00paboTKn MOJIOCKH MOKPBITUS
Bepxuuii 62,55
OO0OpOTH. CTOPOHA JIMCTA 14,0
Cpenamit 30,76
OO0OpOTH. CTOPOHA JIHCTa 7,33
ITonocoBas 1 B mosioce mpouspacranus Nel 44,77
00paboTKa 2 B 1riosioce mpoun3pactanus Ne2 29,93
3 B mosioce mpouspacranus No3 19,10
4 B nosioce mpounspactanus Ne4 12,90
5 MeXIypsaane Ne3 9,44
6 MexIypsaape No2 8,80
Bepxuuii 81,59
OO0OpOTH. CTOPOHA JIMCTa 1,00
Cpenamit 1,86
OO0OpOTH. CTOPOHA JIMCTA 0,26
CrutomHas 00- 1 B mosioce mpouspacranus Nel 43,69
paborka 2 B 1iosioce mpounspactanus Ne2 43,90
3 B moJsioce mpouspacranus No3 30,10
4 B niosioce mpounspactanus Ne4 32,90
5 MexXIypsaane Ne3 41,54
6 MeXIypsape No2 42.45

Kak BugHO M3 rpaduka, pabounii pacTBOp MPH TOJOCOBOM OINPBICKUBAHUH TPEUMY-
IIECTBEHHO ITIOTIa/Ia]l Ha PacTCHHE, U B MEHBIICH CTEIeHW B MexAypsabe. [lpu sTom mpu
CIUTOIITHOM OIPBICKWBAHHWH 3HAYHMTEIbHAS 4acTh pabodvero pacTBopa Iolajaia Kak Ha pacre-
HUE, TaK U B MEXIYpAIbe (PUCYHOK ).
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PI/ICYHOK 5 — Crenenn ITOKPBITHUA JIMCTOBOM MJIACTHHBI KaIJIIMH pacTtBOpa B 3aBUCUMOCTHU
0T CcIIoco0a ONPBHICKUBAHHS
Figure 5 — Degree of coverage of the leaf plate with solution drops depending on the way of spraying

[Tpu crutomHOM ONPHICKUBAHUH TIOTIAIAHUE KaIle)Ib pacTBOpa Ha 00OPOTHYIO CTOPOHY
JIUCTA OTCYTCTBYET, a CTCIICHb IMOKPBITHS PA00YHNM PAacTBOPOM Ha BEPXHUX U CPEIHUX APycax
JIMCTHEB CHIKAETCS (PUCYHOK 6).
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PI/ICYHOK 6 — Crenenn ITOKPBITHUA JIMCTOBOM MJIACTHHBI KaIlJIIMH pacTtBOpa B 3aBUCUMOCTHU OT
pacIoNoXeH!sI MHIUKATOPHON OyMaru
Figure 6 — Degree of coverage of the sheet plate by drops of solution depending on the location
of the indicator paper

PesynbraThl uccnenoBaHMA MMOKA3BIBAIOT, YTO pacIpeesieHHe Kareiab padodyero pac-
TBOpa IO MOBEPXHOCTSIM JIUCTa KapTodeis sSBisercs 0ojiee paBHOMEPHBIM MPH PUMEHEHUH
IMOJIOCOBOT'O OITPBICKMBAHMA. B 3aBuCHMOCTH OT BBICOTEI PACIIOJIOKCHUA JINCTA KapTO(beJ'ISI Ha
cTebsie KOIMYEeCTBO Kamenb cHikaeTcs. Ha o00opoTHO# cTopoHe nmcTa 3aUKCHPOBAHO CO-
KpaleHne KOJMYeCcTBa Kallelb, OJJHAKO Ka4eCTBEHHBIE TIOKa3aTen 00pabOTKH yTyqIIaloTCs B
oOuiemM o0beme, B OTIIMYUE OT PE3yJIbTaTOB, MOJYYEHHBIX NPU MPUMEHEHUH CILIOIIHOTO CIO-
coba OIIPBICKMBAaHUA C BEPTUKAJIBbHBIM PACIIblIIOM.
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Ecnu npunsaTe 001uii 00beM pacnpeeIeHHOTO padovero pacTBopa Ha paCTEHUH U TI0
mupuHe 00padoTanHO# mosiockl 3a 100%, TO pacnpeneneHue mpernapara 1mo MOBEPXHOCTIM
KYJIBTYPHOTO PACTEHHUS U B MEXKIIOJIOCHOM IPOCTPAHCTBE B 3aBUCUMOCTH OT CIOoco0a oTphIc-
KHBaHUS UMEET CYIIECTBEHHBIE OTINYUS (PUCYHOK 7).

BoxoBoii crtoco6 pacmbuia Mo3BoJIsieT COCPENOTOUYNTH OCHOBHYIO YacTh pabodyero pacTBo-
pa B nosioce npouspacranusi kaprodens 92,41% smecto 73,69% mnpu BEpTUKAIBHOM CIIOCO0OE
pacmbuia. [TokpeiTHe pabouum pacTBOpoM Ha 00OBbeKkTe 00paboTku moBbiaetcs Ha 18,7 %. B
MEXKTIOJIOCHOE MPOCTPAHCTBO MPH BEPTHKAIILHOM CIIOco0e pacmbiia nomagaetr 26,31% 6akoBoro
pacTtBOpa, a pu O0KOBOM criocobe pacnbiia auib 7,6 %. [IpuMenenne 6oxkoBoro crocoda pac-
BT TIPU TI0JIOCOBOM OTIPBICKMBAHUSI TIO3BOJISIET COKPATHTh MMOOOYHOE ICHCTBHE MECTUITH/IA.

PacnpepeneHue npenaparta Ha obbekTe, %
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Pucynok 7 — Pacnipenesnenue npemnapaTa Ha 00bekTe 00pabOTKH OT Croco0a ONMPbICKUBAHHS 110 SPYCaM
Figure 7 — Distribution of the preparation on the object of treatment from the method of
spraying by tiers

BoiBoabl. [Tony4deHHbIC pe3ybTaThl OKa3bIBAIOT, YTO MPHU MOJIOCOBOM OMPBICKMBAHUH C 00-
KOBBIM CIIOCOOOM pacibuia Ka4ecTBO 00paboTKH KapTodens ymydmaercs, [I[puMeHeHne HHIUKATOp-
HOT'O METOJIa TIPH OMPEICICHHH CTEIICHN MOKPBITUS pab0OYUM PacTBOPOM IOCAIOK KapToders 1o spy-
caM M Ha IO4YBE IOKa3aJl MPEHMYIIECTBA CII0c00a MOJIOCOBOM 00pabOTKH ¢ OOKOBBIM PACIBLIOM 110
CpaBHCHHUIO CO CILUIOIIHBIM OIIPBICKUBAHUEM C BEPTHKAJIIBHBIM PACIBIIOM. CHmKeHue HeCTI/IHH):[HOﬁ
HArpy3KH B MEXKIIOJIOCHOM MPOCTPAHCTBE COCTABUIIO 4,5-5 pas3, MOKPBITHE JINCTHEB OCYILECTBIISACTCS
OoJiee paBHOMEPHO, 00pabOTKa OCYIIECTBIIAETCS Ha BHEIIHEH U ThUJIbHON CTOPOHE JIUCTa KYJIBTYPHOIO
pacTCHUA Ha BCEX ApyCax JIUCTLEB.

Conclusions. The obtained results show that at strip spraying with lateral spraying method the
quality of potato treatment improves, Application of indicator method in determining the degree of cov-
erage of potato plantings by the working solution on tiers and on the soil showed the advantages of strip
spraying method with lateral spraying compared to continuous spraying with vertical spraying. Reduc-
tion of pesticide load in the interstrip space amounted to 4.5-5 times, leaf coverage is more uniform,
treatment is carried out on the outer and back side of the leaf of the cultivated plant on all leaf tiers.

Bubanorpagpuyeckunii cnucok

1. butBa 3a knuMmat: YriaepoaHoe ¢epmepcTBo kak craBka Poccum / A. FO. MBanos, H. /1.
Hypmanos, M. II. Opnos, K. B. Ilukcennees, 0. E. Posnos, I1. O. Jlykma, 1. A. Makapos, A. B.
[Itnunukos, M. A. CrenanoB, M. M. Xapuenko, I'. M. UeptkoB // M3narenbcTBO BhICHICH IIKOMBI
SKOHOMMKH. DKCTIEPTHRIN nokian, Mocksa, 2021. 120 c.

2. bopucenko U. b., Me3unkora M. B., YasiOuna E. 1. Teopernueckoe o00CHOBaHUE paB-
HOMEPHOCTH HaHECEHHs padodero pacTBopa Ha OOBEKT BO3JCHUCTBHUS NMPH 00pabOTKE MPOMAIIHBIX
KYJIBTYP CIIOCOOOM I0JIOCOBOTO orphickuBanus // M3BecTrst HIDKHEBOIKCKOIO0 arpOyHHBEPCUTETCKO-
ro KOMILIEKCa: HayKa M BhIciee mpodeccroHanbHoe oopazopanue. 2021. Ne 4 (64). C. 296-305.

410



sk H3BECTHSA ¥xkxk

HHXHEBOAXCKOI'O ArPOYHHBEPCHTETCKOI'O KOMITAEKCA:
HAYKA H BBICIUEE IPOPECCHOHAABHOE OBPA30BAHHE

N 3 (71), 2023

3. N3yuenue 3¢GQEeKTHBHOCTH MHHEPATBHBIX YAOOpEHHI Ha IOJCOTHEYHHUKE B OTKPHITOM
TPYHTE TIPU OPOIIEHUHU B ycioBUsiX Bonrorpanckoit obnactu / O. I'. Uamypnues, A. H. Cunopos, A.
A. Xonon, I'. O. Yamypaues // M3Bectus HMKHEBOIKCKOTO arpOyHHUBEPCUTETCKOrO KOMILICKCA:
HayKa M BbIciee podeccuoHaibHoe oopazoBanue. 2022, Ne 4 (68). C. 69-76.

4. HccnenoBaHue HAacaJKU ¢ MaJIODHEPTOEMKHM HCKYCCTBEHHBIM JokaeM / B. B. bopozbrues,
A. E. HoBukos, M. U. ®unumonos, M. U. Jlamckosa // Hayunast xu3ub. 2016. Ne 2. C. 50-57.

5. Mengenes I'. A., ExarepunnueBa H. I'., Tkauenko A. B. D pekTHBHOCTH HHHOBAIIMOHHBIX
CHCTEM BO3JIC/IbIBAHMS TOACOIHEYHUKA Ha FOXKHBIX YepHOo3eMax Bomrorpajackoit odnacru // Uzeecmus
Huoicnesonoicckoeo acpoynugepcumemckoeo KOMIIEKCA: HAYKa U gvicuiee npogeccuoHaibhoe oopa-
so6anue. 2020. Ne 3 (59). C. 116-124.

6. MesnukoBa M. B. BnusHHe TEXHOIOTHYECKHX MapaMeTPOB BEPTUKAIBHOTO OMPHICKHUBA-
HUS Ha 00eCIeueHue dKOJI0rHUeCKoi 0e30MacHOCTH P BO3JCIBIBAHUM MTPONAIIHBIX KyabTyp // W3-
BecTHsi HIKHEBOIKCKOr0 arpoyHHBEPCHTETCKOTO KOMIUIEKCA: HayKa M BbICIIEE MPOECcCHOHATBHOES
obpazoBanue. 2022. Ne 4 (68). C. 502-514.

7. Me3nukoBa M. B. Mero/inka OIEHKH Ka4eCTBEHHBIX IOKa3aTeel ONpBhICKWBAHUS Ha OC-
HOBE aHajM3a TOHOBOTO M300pakeHHss 00bEKTa B I[BETOBOM IPOCTpaHCTBE (aiina // BecTHuk arpap-
Ho#t Hayku [Jlona. 2022.T. 15. Ne 3 (59). C. 61-71.

8. MenbHuk B. M. DBomtonius cucreM 3emiienenus - B3N B Oynymiee // 3emueaenue. 2015.
Ne 1. C. 8-12.

9. Omenka neiicTBUs 3HEProcOeperaroIux TEXHOIOTHH OCHOBHOW 00pa0OTKH MOYBKI Ha CO-
JiepKaHUe OPTaHUYECKOrO BEIlecTBa M arpodusndeckue rnokasarenu miogopoaus / C. B. Ilykun, E.
A. Topunu, A. M. Tpydanos, A. H. Bopouun // Uzgecmus Huoichesonsccko2o acpoyHugepcumemcko-
20 KOMRIIeKCA: HaYKa U eblcuiee npogeccuonanvroe oopasosanue. 2019. Ne 4 (56). C. 119-167.

10. VYnapuesa O. B. ['eoskonoruyueckue aclekTbl yCTOWYMBOTo pa3BUTHA // EcTecTBEHHBIE U
texanueckue Hayku. 2009. Ne 6 (44). C. 461-462.

11. Yyp3un B. H., Iy6oBuenko A. O. YpoxaiftHOCTh THOPHJIOB TTOJICOTHEYHHKA B 3aBHCUMO-
CTH OT BJIar000eCIIeueHHOCTH TIOCEBOB Ha uepHo3eMax Bonrorpanckoit oonactu // Uzsecmus Huocne-
B0IICCKO20 ACPOVHUBEPCUMENMCKO20 KOMNIEKCA: HAYKA U 8blcuiee NpopeccuonaibHoe 0opazosanue.
2020. Ne 1 (57). C. 158-167.

12. MumxynoB B. M., Cazonos B. E., MeitapeB M. A. OrneHka cTeneHu 3arps3HeHus I04B B
MecTax pazMelieHus: oTxoo0B // Arpoxumuueckuii BecTHUK. 2009. Ne 2. C. 19-20.

13. Belousov S. V., Khanin Y. V., Zhadko V. V. Methods and means of concentrated fertiliz-
ers plication // International Conference on Modern Trends in Manufacturing Technologies and
Equipment, ICMTMTE 2020 - Machine Science, Mechanization, Auotomatization and Robotics. Se-
vastopol, 2020. P. 052050.

14. Borisenko I. B., Meznikova M. V. Strip tillage as an implementation of resource-saving
approaches in areas of risky agriculture // International Conference on Advances in Agrobusiness and
Biotechnology Research. 2023. Vol. 398.

References

1. Battle for Climate: Carbon Farming as a Bet of Russia / A. Yu. Ivanov, N. D. Durmanov,
M. P. Orlov, K. V. Pixendeev, Yu. E. Rovnov, P. O. Luksha, I. A. Makarov, A. V. Ptitschnikov, I. A.
Stepanov, M. M. Kharchenko, G. M. Chertkov // Publishing House of the Higher School of Econom-
ics. Expert report, Moscow, 2021. 120 p.

2. Borisenko I. B., Meznikova M. V., Ulybina E. 1. Theoretical justification of the uniformity
of application of the working solution to the object of influence when processing row crops by strip
spraying // 1zvestia of the Nizhnevolzhsky Agricultural University Complex: science and higher pro-
fessional education. 2021. Ne 4 (64). Pp. 296-305.

3. Study of the effectiveness of mineral fertilizers on sunflower in open ground during irriga-
tion in the Volgograd region / O. G. Chamurliev, A. N. Sidorov, A. A. Kholod, G. O. Chamurliev //
Izvestia of the Nizhnevolzhsky Agricultural University Complex: science and higher professional edu-
cation. 2022. Ne 4 (68). Pp. 69-76.

4. Research of a nozzle with low-energy artificial rain / V. V. Borodychev, A. E. Novikov, M.
L. Filimonov, M. 1. Lamskova // Scientific life. 2016. Ne 2. Pp. 50-57.

411



sk H3BECTHSA ¥xkxk

HHXHEBOAXCKOI'O ArPOYHHBEPCHTETCKOI'O KOMITAEKCA:
HAYKA H BBICIUEE IPOPECCHOHAABHOE OBPA30BAHHE

5. Medvedev G. A., Yekaterinicheva N. G., Tkachenko A. V. Efficiency of innovative sun-
flower cultivation systems in the southern chernozems of the Volgograd Region // Izvestia of the
Nizhnevolzhsky Agricultural University Complex: Science and Higher Professional Education. 2020.
Ne 3 (59). Pp. 116-124.

6. Meznikova M. V. Impact of technological parameters of vertical spraying on ensuring en-
vironmental safety in the cultivation of row crops // Izvestia of the Nizhnevolzhsky Agricultural Uni-
versity Complex: science and higher professional education. 2022. Ne 4 (68). Pp. 502-514.

7. Meznikova M. V. Methodology for assessing qualitative indicators of spraying based on
the analysis of the tonal image of an object in the color space of a file // Bulletin of Agricultural Sci-
ence Don. 2022. V. 15. Ne 3 (59). Pp. 61-71.

8. Melnik V. I. The evolution of farming systems — a look into the future // Agriculture. 2015.
No 1. Pp. 8-12.

9. Assessment of the effect of energy-saving technologies of basic tillage on the content of
organic matter and agrophysical fertility indicators / S. V. Shchukin, E. A. Gornich, A. M. Trufanov,
A. N. Voronin // Izvestia of the Nizhnevolzhsky Agricultural University Complex: science and higher
professional education. 2079. Ne 4 (56). Pp. 119-167.

10. Udartseva O. V. Geoecological aspects of sustainable development // Natural and tech-
nical sciences. 2009. Ne 6 (44). Pp. 461-462.

11. Churzin V. N., Dubovchenko A. O. Yield of sunflower hybrids depending on the moisture
supply of crops on the chernozems of the Volgograd region // Izvestia of the Nizhnevolzhsky Agricultur-
al University Complex: science and higher professional education. 2020. Ne 1 (57). Pp. 158-167.

12. Shishkunov V. M., Sazonov V. E., Mytarev M. A. Assessment of the degree of soil pollu-
tion in waste disposal sites // Agrochemical Bulletin. 2009. Ne 2. Pp. 19-20.

13. Belousov S. V., Khanin Y. V., Zhadko V. V. Methods and means of concentrated fertiliz-
ers plication // International Conference on Modern Trends in Manufacturing Technologies and
Equipment, ICMTMTE 2020 — Machine Science, Mechanization, Auotomatization and Robotics. Se-
vastopol, 2020. P. 052050.

14. Borisenko I. B., Meznikova M. V. Strip tillage as an implementation of resource-saving
approaches in areas of risky agriculture // International Conference on Advances in Agrobusiness and
Biotechnology Research. 2023. Vol. 398.

N 3 (71), 2023

HNudopmanust 00 apTopax
Bopucenko Upan bopucoruy, 3acayxeHHblil nzodperatens PO, n-p TexH. HayK, IVIaBHBII Hay4HBIN CO-
TpyZIHHUK, npodeccop kadenpsl "3emnenenue u arpoxumusa’, ®I'bOY BO Bomrorpanckuit I'AY (PO,
400002, r. Bomrorpaa, YHHBEpPCUTETCKHH mpocmekt, a. 26), Ttemn. +7 (8442) 41-12-48, e-mail:
borisenivan@yandex.ru
Yamypaues Omapuii I'eoprueBu4, JOKTOp CEIbCKOXO3SMCTBEHHBIX HAayK, CTapUIMi Hay4yHBIH COTpY.-
HUK, 3aBenyrommii kagenpoi «3emienenue u arpoxumusy, ®I'BOY BO Bomrorpaackuit I'AY (PO,
400002, Poccus, Bomrorpanckas obmacts, T. Bonrorpan, mpocnekT YHUBEpCHUTETCKUM, H. 26), Tenl. 8
(8442) 41-12-20, e-mail: attika.ge@yandex.ru
Me3snukoBa Mapuna BukTopoBHA, KaHIMJAT TEXHUYECKUX HAyK, CTapIIUi Hay4dHbli coTpyaHuk «HIN
MePCIEKTUBHBIX MccaenoBannii 1 nHHoBawi B AITK», ®I'BOY BO Bonrorpanckuii AY (P®, 400002, r.
Bonrorpan, YHUBEpPCHUTETCKHM MPOCHEKT, 4. 26), Ten. +7 (8442) 41-12-48, e-mail: marina roxette@mail.ru
Cxpunkun JImutpuii BragumMupoBuy, KaHAUAAT TEXHHUECKUX HAyK, HaydHbI coTpyanuk «HUU mep-
CIEKTUBHBIX ucchenoBannii u uHHOBanuii B AIIK», ®I'bOY BO Bonrorpanckuii rocynapcTBeHHBIN ar-
papusbIil yausepcutet (PD, 400002, r. Bonrorpan, YHUBEpCUTETCKUAN MIPOCIIEKT, 1. 26), Ten. +7(8442) 41-
15-10, e-mail: umka525@mail.ru
l'a0ynmuna AJTaHa AHaToJIbeBHA, MarucTpaHT Kadeapbl "3emienenue U arpoxumus”, naboOpaHT-
HCCIIeZIOBATEINb Jab0opaTOprUu arpoTEXHOJIIOTUH U CUCTeM 3emiienienus B arponeconanamadrax GHIL[ Arpo-
sxonoruu PAH, ®I'BOY BO Bomnrorpaackuii [AY (P®, 400002, Bonrorpan, np-T YHHBEPCUTETCKHH, 1.
26), (P®, 400062, Bonrorpan, mp-T Y HUBEpCUTETCKHH, 1. 97), e-mail: altana.gabunshina@yandex.ru
CoxosoB JMuTpuii AJjiekceeBMY, CTYACHT HarpaBieHUS "BHOTeXHHWYECKHE CHUCTEMBI U TEXHOJOTHH',
@®I'BOY BO Bomrorpaackuii rocynapcTBeHHBIH MenurmHckuil yHuBepcuteT (PP, 400131, Bonrorpan,
wromaae Ilapmmx bopros, 1. 1), e-mail: sokolov_dimal32200@mail.ru

412



sk H3BECTHSA ¥xkxk

HHXHEBOAXCKOI'O ArPOYHHBEPCHTETCKOI'O KOMITAEKCA:
HAYKA H BBICIUEE IPOPECCHOHAABHOE OBPA30BAHHE

N 3 (71), 2023

Authors Information
Borisenko Ivan Borisovich, Honored Inventor of the Russian Federation, Doctor of Technical Sciences,
Chief Researcher, Professor, Senior Researcher of the Department of Agriculture and Agrochemistry, Vol-
gograd State Agrarian University (Russia, 400002, Volgograd, Universitetskiy Prospekt, 26), tel. +7 (8442)
41-12-48, e-mail: borisenivan@yandex.ru
Chamurliev Omari Georgievich, Doctor of Agricultural Sciences, Senior Researcher, Head of the De-
partment of Agriculture and Agrochemistry, Volgograd State Agrarian University (RF, 400002, Russia,
Volgograd Region, Volgograd, Universitetskiy Avenue, 26), tel. 8 (8442) 41-12-20, e-mail: atti-
ka.ge@yandex.ru
Meznikova Marina Viktorovna, Candidate of Technical Sciences, Senior Researcher at the Research In-
stitute for Advanced Research and Innovation in Agriculture, Volgograd State Agrarian University (Russia,
400002, Volgograd, Universitetskiy Prospekt, 26), tel. +7 (8442) 41-12-48, e-mail: mari-
na_roxette@mail.ru
Skripkin Dmitry Vladimirovich, Candidate of Technical Sciences, Researcher at the "Research Institute
for Advanced Research and Innovation in Agriculture", Volgograd State Agrarian University (Russia,
400002, Volgograd, Universitetskiy Prospekt, 26), tel. +7(8442) 41-15-10, e-mail: umka525@mail.ru
Gabunshina Altana Anatolyevna, Master's student of the Department of Agriculture and Agrochemistry,
laboratory assistant-researcher of the Laboratory of Agrotechnologies and Farming Systems in Agroforest-
ry Departments of the Federal Research Center of Agroecology of the Russian Academy of Sciences, Vol-
gograd State Agrarian University (RF, 400002, Volgograd, Universitetskiy Ave., 26), (RF, 400062, Volgo-
grad, Universitetskiy Ave., 97), e-mail: altana.gabunshina@yandex.ru
Sokolov Dmitry Alekseevich, student of the direction "Biotechnical systems and technologies", Volgograd
State Medical University (Russia, 400131, Volgograd, Fallen Fighters Square, 1), e-mail:
sokolov_dimal32200@mail.ru

DOI: 10.32786/2071-9485-2023-03-42
THE CURRENT STATE AND PROSPECTS FOR THE USE OF IRRIGATION
MACHINES ON IRRIGATED LANDS OF THE VOLGOGRAD REGION

E. P. Borovoy, S. M. Grigorov, O. A. Nekhaeva, N. V. Kuznetsova

Volgograd State Agrarian University
Volgograd, Russian Federation

Corresponding author E-mail: borovoy.e.p@mail.ru
Received 05.06.2023 Submitted 20.08.2023

Summary
The article presents an analysis of qualitative and quantitative characteristics of the current state of the
use of sprinkler equipment on irrigated lands of the Volgograd region, the elements of operational and
technical characteristics of irrigation equipment are studied on the example of a wide-reach sprinkler
machine of circular action.
Abstract

Introduction. The development of highly productive and sustainable agriculture in the Volgograd region
can be ensured only with the help of artificial irrigation. Due to the high level of mechanization and au-
tomation of the process, the possibility of irrigation in fields with difficult terrain, such a method of irri-
gation as sprinkling has become widespread in the region. However, according to the results of annual
monitoring, a significant number of sprinklers currently operating due to low technical level, high ser-
vice life, low reliability and, often occurring extreme wear of technical elements, do not meet the modern
requirements of reclamation measures. Thus, the study of the current state and prospects for the use of
sprinkler equipment is necessary for the introduction into circulation of a new generation of machines
with higher technical and economic indicators. As an example of modern domestic sprinkler equipment,
the article considers the wide spreader sprinkler «Don-K». Object. The object of the study is sprinkler
machines used in the modern period on irrigated lands of the Volgograd region. Materials and meth-
ods. The paper uses materials of scientific papers and official statistical data reflecting the current state
of application of sprinkler machines in the region. Mathematical, statistical, comparative—analytical and
system methods of analysis were used in the research process. The research of the the wide spreader
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