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Abstract. When growing crop products, it is important to use an integrated approach at the stages
of planning technological operations and developing technical means for their implementation. In this case,
the best result is achieved when coordinating operations on mechanical and chemical tillage, which
provides for the protection and nutrition of plants. Along with this, it is important to consider following
the applied technology to environmental principles, since agriculture directly affects the environment of our
planet. Resource-saving technologies help preserve nature for future generations, restore natural fertility
and take care of economic well-being. For row crops, the use of Strip-till technology is recommended.
This requires 20...30% of all costs to direct to chemical treatment. Obviously, a decrease in the chemical
effect on the soil during the transition to strip technology is necessary, and the introduced chemical should
be redirected strictly to the target.

A technical solution for the adaptation of serial sprayers is proposed, which consists of the use of strip
spraying with the ability to accurately add and redistribute the working solution to the objects of influence,
considering stage of plant development. This allows to reduce hectare application rates and stress
of cultivated plants, and to save money on chemical processing. In addition, it also helps to solve environ-
mental problems by reducing the chemical load on the soil. The proposed approach and technical solution
make it possible to supplement the complex of machines for mechanical tillage in the framework of strip
technology and reduce the chemical load on the biosphere.

Key words: strip technology, chemical tillage, Strip-till, resource saving, spray cone

CONFLICTS OF INTEREST
The authors declared no potential conflicts of interest.

© Me3uukoBa M.B., bopucenko U.B., Yieiouna E.1., Bospkuna O.B., 2019.
This work is licensed under a Creative Commons Attribution 4.0 International License

https://creativecommons.org/licenses/by/4.0/

SOIL SCIENCE AND AGROCHEMISTRY 453



Mesnuxoea M.B. u dp. Bectauk PYJIH. Cepusi: Arponomus u sxuBotHOBOACTBO. 2019. T. 14. Ne 4. C. 453—465

ACKNOWLEDGEMENTS
The authors thank the branch of French holding company EXEL Industries with the location of as-
sembly production in the Volgograd Region EMC for funding laboratory research.

Article history:
Received: 2 October 2019. Accepted: 28 October 2019

For citation:

Meznikova MV, Borisenko IB, Ulybina EI, Boyarkina OV. Improving efficiency of chemical pro-
cessing in strip-tilled row crops. RUDN Journal of Agronomy and Animal Industries, 2019;
14(4):453—465. doi: 10.22363/2312-797X-2019-14-4-453-465

MosBbilweHne 3aPpPeKTUBHOCTHU
XUMUUYECKO 00pabdoTKN NponaLuHbIX KyJibTyp
B paMKax NoJIoCOBON TEXHOJIOrUU

M.B. Me3nukosa'*, U.B. Bopucenko',
E.U. Yabiouna®, O.B. bosipkuna’

'Bonrorpajckuii rocy1apcTBEHHbIH arpapHblil YHUBEPCHTET,
2. Boneoepao, Poccuiickaa ®edepayus

*®poJIOBCKUIA MPOMBIIIIEHHO-3KOHOMHYECKHI TEXHUKYM,
®dposoBo, Bonrorpazckas obnacts, Poccutickas deneparius

*Poccuiickuii YHUBEPCUTET JPYXObl HAPOJIOB,
2. Mockea, Poccuiickaa @edepayus

*marina_roxette@mail.ru

AnHoTtanus. [IpennoxxeHo TeXxHUYECKOe pelIeHne M0 afanTalid CEPUIHHBIX OMPBHICKIBATENEH,
3aKJTIOYAIONIEecs] B IIPUMEHSHNH TIOJIOCOBOTO ONPBICKUBAHKS C BO3MOKHOCTBIO TOYHOTO BHECEHHUS U TIepe-
pacrpezienieHusi pabodyero pacTBopa mo o0beKTaM BO3JCUCTBUS € yueToM (pa3bl pa3BUTHS KyJIbTYphl. OTO
TIO3BOJISIET CHIDKATH TEKTapHbIe HOPMBI BHECEHHUS M CTPECCHI KYJIBTYPHBIX PacTeHHH, SKOHOMHT JICHEKHBIE
3aTpaThl HA XUMHYECKYIO 00pabOTKY, CIIOCOOCTBYET PELICHHIO SKOJIOTHIECKHX MPOOIIEM TTOCPEICTBOM
CHIDKEHUS XUMUUECKON Harpy3Kd Ha TouBy. IIpesiaraeMelii MOAXO/ U TEXHUUECKOE PEIICHUE TIO3BOJISIOT
JOTIOJIHUTH KOMIUIEKC MAIIHMH JUIST MEXaHHYeCKOi 00paOboTKM MOYBHI B paMKaX IOJIOCOBOI TEXHOJIOTUH
¥ CHU3UTh XUMHYECKYIO Harpy3Ky Ha OGuocdepy.

KiroueBble c10Ba: 1mojocoBas TEXHOJIOTHS, XMMUYeckas oOpabortka, Strip-till, pecypcocGepe-
JKEHUE, KOHYC pacrblia
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Introduction

At the present stage of agriculture development, chemical treatment of plants is
included in any technology. To ensure the high efficiency of the use of chemicals for
plant protection and nutrition in combination with minimizing environmental damage,
modern manufacturers select and implement new technologies based on resource saving,
as well as modern equipment for performing technological operations [1, 2]. One of these
technologies, which allows to maintain the sustainable development of agriculture and
to form an ecological culture, is the resource-saving Strip-till technology, which is
especially suitable for row crops [3]. Recently, scientifical interest has been increasing
in assessing the effectiveness of this technology and its technical means [4, 5]. This
technology provides tillage strictly in strips for the subsequent creation of favorable
conditions for growth and development of crops. In the interval between the treated
strips, such conditions are not cultivated; so weeds, being in the worst conditions, begin
to lag behind in development, and then completely die, oppressed by cultivated plants [6].
This approach to the operation of mechanical tillage helps in solving environmental
problems; it reduces the damaging effect on the soil, helps to restore its fertility, reduces
water and wind erosion, and at the same time it has a beneficial effect on the climate
of our planet [7, 8]. Purpose of the study was to improve efficiency of technological
process of chemical treatment of row crops due to redistribution of the operating solution
in strips and to reduce chemical load on soil.

Materials and methods

The most effective plant protection operations are carried out by liquid solutions.
Spraying is the main method of introducing liquid solutions of CPA (crop protection
agents) and UAN (aqueous solution of ammonium nitrate and urea). The advantage
of using liquid chemical solutions is the rational impact on leaf and root systems of
plant [1, 9]. Having analyzed the structure of application of spraying technological
processes using the example of a sunflower row crop, we can conclude that it is recom-
mended that the soil herbicide and means of protection against diseases, weeds and
pests be applied by continuous spraying method, leaf dressing and desiccation opera-
tions — directly on the object of exposure. Therefore, theoretical rationale of the tech-
nological process of chemical treatment of plants, depending on plant growth stage
and species, becomes central to this study [10, 11]. Sprayers for continuous application
of chemicals, common in traditional crop cultivation technology, do not correspond
to the basics of strip technology. Undoubtedly, they have a number of advantages:
relative simplicity of design, high maneuverability, large operation width, high produc-
tivity, but the following disadvantages are noted: significant drift of the sprayed liquid
by the wind, high uneven distribution of the chemical substance along the operation
width, significant influence of meteorological conditions on the operation width and
undesirable drift of the sprayed liquid beyond the boundaries of the treated area.

The efficiency of spraying process is evaluated by area and uniformity of coating
with active chemical substance. In addition, optimal terms (relevance of adhering
to timing of making is justified by sensitivity of processed object in accordance with

SOIL SCIENCE AND AGROCHEMISTRY 455



Mesnuxosa M.B. u op. Bectaux PYIH. Cepusi: Arponomust 1 xkuBoTHOBoACTBO. 2019. T. 14. Ne 4. C. 453—465

phase of its development) and quality of coating of the processed object have a significant
impact. Therefore, to increase efficiency of chemical treatment, it is necessary to improve
not only the methods of introducing operation solution, but also the design features
of spray system [10, 12].

Serial models of boom sprayers perform technological process of continuous
spraying (Fig. 1). These types of sprayers are not suitable for the Strip-till technology,
since the main emphasis in the technology is soil and plant treatment in strips [11, 13].
Agricultural producers are forced to use boom sprayers violating the technology due to
the fact that there are no machines for chemical and fertilizer application that process
in strips.

The task is to improve well-known technological process and design of the sprayer
with possibility of spraying it on growth bands of crops or rows between weeds. When
processing crops, it is important to redirect working solutions to the target objects
considering current pathogenic situation in a specific field or culture and development

phase (Fig. 2).

-
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Fig. 2. Band spraying process
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The technical solution is retrofitting of a serial boom sprayer with two lines with
possibility of spraying nozzles in strips. Moreover, after improving design, the sprayer
becomes universal for use with various technologies. When continuous processing is
required, both lines are switched on. In the case of strip cultivation of row crops, the main
line is switched on, which allows redistributing the working solution with the formation
of a new stream that processes the object of influence strictly in strips.

Results and discussion

The choice of nozzles with a large spray angle makes it possible to reduce distance
from tops of plant to nebulizers. However, this causes an increase in unevenness of width
of the treated strip with vertical oscillations of the sprayer boom. When nozzles are
placed with a spray angle of 80° above the soil surface at a distance of 800 mm, the treated
strip will take sizes from 1331 to 829 mm depending on the fluctuations of the boom,
up to 300 mm (Fig. 3, ).

800

Fig. 3. Changing width of sprayer treated strip:

a — for a serial sprayer; b — for an advanced sprayer
(a spray cone angle of 65°); ¢ — for an advanced sprayer
(a spray cone angle of 80°)
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When installing nozzles with a spray angle of 65°, a change in the width of the treated
strip from 1018 to 634 mm is observed. This means that dimensions of the treated strip
are subject to significant fluctuations — up to 38%. When choosing a nozzle with
a spray angle of 80°, covering of the upper part of the plant improves, and the distance
between tops of the plant and the boom can be reduced, but irregularity in the chemi-
cal application increases and leads to undesirable waste and harm to the environment.
In this regard, technological process of introducing chemicals requires significant im-
provement in redistribution of operation solution within the band.

The application of the proposed technological approach makes it possible to accu-
rately redistribute operation solution with active substance and reduce hectare norms
while maintaining application rate for objects. A differentiated approach to introduction
of chemicals in agriculture also makes it possible to reduce stressful effects on crops.

This side spray method converts streams from each nozzle when they merge into
a new stream with more stable parameters. This means that the proposed method allows
formation of operation solution flow with constant density practically eliminating
the influence of boom vertical oscillations. The proposed technical solution makes it
possible to quickly switch between spray gun housings, facilitating readjustment between
continuous and strip spraying. The economic effect is achieved by redistributing
the working solutions in strips, concentration of operation solution at the site of expo-
sure and minimization of unproductive losses for solution density in rod vertical
vibrations.

Monitoring of technological problem of strip spraying showed that when row crop
cultivated area was about 900 thousand hectares in the Volgograd Region and prescribed
standard annual load per sprayer was 360 ha/year, more than 2.5 thousand modernized
sprayers could be claimed for chemical treatment of plants with the most efficient and
rational methods in this region. The solution to this problem seems feasible for the as-
sembly production located in the Volgograd region within the framework of a coopera-
tion agreement between Volgograd State Agricultural University and French holding
company EXEL Industries. Adapting sprayers for effective use in strip farming agricul-
tural technologies began in 2018.

Conclusions

The application of the strip chemical processing method allows to reduce chemical
application rate per hectare without reducing norm and quality compared to continuous
processing.

The proposed method of strip chemical treatment of soil and plants has good
prospects for use in agriculture saving costs and solving environmental problems, and
pre-equipped serial sprayers of rod type complement complex of machines for strip
processing. Quick readjustment of serial sprayers allows to save time and money for
new equipment.

According to theoretical calculations based on the data obtained in laboratory
conditions, a decrease in consumption of operation solution will be 31.4% and 38.9%,
when processing crops with a row spacing of 0.7 m and 0.9 m, respectively.

We recommend to choose slotted injection sprayers and sprayers with a hollow
cone for strip herbicide application.
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BBepeHune

Ha coBpemeHHOM 3Tare pa3BUTHS MPOU3BOJICTBA CEIBXO3MPOIYKIINH XUMUIECKAsT
00paboTKa pacTeHUH BXOIUT B LUK JH000i TexHomoruu. [l obecreueHus: BBICOKOM
3 PEeKTUBHOCTH MPUMEHEHHS XUMHYECKUX CPEJCTB JUISA 3aIUThl U MIUTAHUS PACTCHUS
B COYETAHWHU C MUHUMH3AIKEH Bpea U OKPYKaloIei Cpeibl COBPEMEHHBIE MTPOH3-
BOJICTBEHHHUKH BBHIOMPAIOT U BHEJPSIOT HOBBIE TEXHOJIOTUH, OCHOBAaHHBIE HAa PECypCo-
cOepeKEeHNH, a TaKKE COBPEMEHHYIO TEXHUKY JUISl BBITIOJHEHUS] TEXHOJIOTHYECKUX OITe-
paumii [1, 2]. OnHON W3 TakuUX TEXHOJIOTUH, MO3BOJIAIOIIEH COXpaHATh yCTONYMBOE
pa3BUTHE CEIBCKOTO XO035HCTBA U (POPMHUPOBATH IKOJIOTHUYECKYIO KYIbTYPY, SBISETCS
pecypcocbOeperaromas TexHoaorust Strip-till, koTopyro 0co0eHHO CTOUT IPUMEHSTh
IUIS IponamHeIX KynbTyp [3]. B mocnennee Bpems k oneHke 3¢ hekTHBHOCTH TaHHOM
TEXHOJIOTHH U €€ TEXHUYECKUM CPEICTBaM BO3pAacTaeT HAYYHO OOOCHOBAHHBIN MH-
tepec [4, 5]. Jlannas TexHonorus odecrneunBaeT 00pabOTKy MOYBBI CTPOTO IO MOIOCaM
IUISL TIOCJIEAYIOMIETO CO3aHus OIaronpusTHBIX YCIOBUI POCTa U Pa3BUTHS KYJIbTYp-
HBIX pacTeHHid. B mpomexxyTke Mexny 00pabOTaHHBIMU MOJIOCAMHU TAKUE YCIOBHS
HE KYJIbTUBHPYIOTCSI, TO3TOMY COpHasl PACTUTENIHHOCTh, OKa3aBILICh B XYALINX YCIOBHSIX,
HAYMHAET OTCTABaTh B Pa3BUTHH, a TIOTOM M BOBCE TMOHET, YTHETEHHAs! KyJIbTYPHBIMU
pacrenusivu [6]. JlaHHBIH TOAXO K MMPOBEICHUIO OTIEPAIIM MEXaHUYECKOH 00pabOTKH
MIOYBBI IOMOTAET B PEIICHUH SKOJIOTMUECKUX MPOOIIEM, CHIKAET PaHsILee BO3/ICHCTBIE
Ha MOYBY, CIIOCOOCTBYET BOCCTAHOBJICHHIO €€ TIOJIOPOJIHSI, & BMECTE C TEM CHIKAET
BOJHYIO M BETPOBYIO 3PO3HH, OKa3bIBAET OJIArONPHUATHOE BO3/IEHCTBUE HA COCTOSHUE
KJIMMaTa HallleH iaHeTsl [7, 8].

Lean ucciaenopanus. [losbimenne 3h(HEeKTHBHOCTH TEXHOJIOTUYECKOTO Mpolecca
XUMHUYECKON 00pabOTKM MPOMANIHBIX KyJIbTYp 3a CUET IepepacnpeaesieHus: padbouero
pacTBopa 1o MoJ0caM, CHIKEHIE XUMUYECKON Harpy3Ku Ha MOYBY.

MaTtepuansl u meTOAbI

Haubonee 3¢¢dpexTrBHO onepanuu 1o 3aiure pacTeHUi Ipy BhIPAILMBAHUN CETlb-
XO3KYJIBTYp HPOBOJUTH KUAKMUMHU pacTBopaMHu. OCHOBHON cIIOCOO BHECEHHUS KHUJIKUX
pactBopoB C3P n KAC — onpsickuBanue. [IpenMy1necTBo NpUMEHEHUs! KUIKUX XUMU-
YECKHX PacTBOPOB 3aKJIF0YAETCS B PALIOHATIBHOM BO3/I€HCTBUM Ha JIMCTOBYIO U KOpHE-
By cucreMsl pactenus [1, 9]. IIpoBens ananus cTpyKTypbl IPUMEHEHUS TEXHOJIOTHYE-
CKHX IIPOLIECCOB ONIPBICKUBAHMA Ha IpUMeEpe MPOMNAIIHOM KyJIbTYpbl I10/ICOJHEYHHKA,
MO’KHO CJIeJIaTh BBIBOJI, YTO ITOYBEHHBIN I'epOUIIU U CPEJICTBA 3aIUTHI OT OOJIE3HEH,
COPHSIKOB U BpeIUTeNIeH peKOMEH IyeTCsl BHOCUTD CIUIOLIHBIM METOJIOM ONPBICKHBAHMS,
olepalyy 10 JIMCTOBOM MOAKOPMKE U JIECHKALUN — HEIOCPEICTBEHHO Ha CaM OOBEKT
BozaeiicTBus. [loaToMy TeopeTHueckoe 0O0CHOBaHME TEXHOJIOIMYECKOTO Ipolecca
XMUMHUYECKON 00pabOTKM PaCTEHH B 3aBUCUMOCTH OT (Da3bl pa3BUTHSI KYJIBTYPHOTO pac-
TEHUs] U €ro BUJa MpUoOpeTaeT HEHTPaIbHOE MECTO B JaHHOM uccienosanuu [10, 11].
OnpbICKMBATEN! 7151 CILIOIIHOTO BHECEHUS IPENApaToB, PaCIPOCTPAHEHHbIE B TPaIu-
LMOHHOM TEXHOJIOTHH BO3/IENIBIBAaHUS KYJIbTYpP, HE COOTBETCTBYIOT OCHOBAM II0JIOCOBOM
TeXHOJIOruy. be3ycnoBHO, OHM 001a1a0T PSIIOM IOCTOMHCTB: OTHOCUTENILHONM MPOCTO-
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TOW KOHCTPYKITUH, BBICOKOH MaHEBPEHHOCTHIO, OOJIBIIION MIMPUHON 3aXBaTa, BHICOKON
MIPOU3BOJUTENBHOCTBIO, OJJHAKO OTMEUEHBI CIEIYIOIINE HEAOCTATKU: 3HAUUTEIbHBIN
CHOC pacHbLIIEMON >KUJKOCTH BETPOM, BBICOKAasi HEPABHOMEPHOCTh paclpeaeeHus
XMMHUYECKOI0 BEIIECTBA MO IIUPUHE 3aXBATa, 3HAUUTEIILHOE BIUSHHE METEOPOIOruye-
CKHUX YCJIOBHM Ha KojeOaHMsI IIMPHHBI 3aXBaTa U HEXKeJIaTeJIbHbIH CHOC PACIIbLISIEMOi
KHUJIKOCTH 3a TPaHUIIbl 00padaThIBAEMOT0 yJacTKa.

D¢ PeKTUBHOCTD Ipoliecca ONPBICKMBAHUS OLIEHUBACTCS 110 IJIOIAIM U paBHOMEp-
HOCTHU TOKPBITHUS aKTHBHBIM XMMHUYECKUM BeniecTBoM. KpoMe Toro, 3sHauuTenbHOE
BJIMSIHUE OKa3bIBAIOT ONTHMAJbHBIE CPOKH MPOBEJCHUS paboT (aKTyaabHOCTH COOIIO-
JICHUsI CPOKOB BHECEHHUSI 00OCHOBBIBAETCS YYBCTBUTEIHHOCTHIO 00pabaThIBa€MOT0
00BEKTa B COOTBETCTBHH € (ha30il ero pa3BUTHs) U Ka4eCTBO IMOKPHITHs 00padaThIBa-
emoro oowekTa. [ToaTomy asist oBbIIeHUS 3PPEKTUBHOCTA XUMUYECKOH 00pabOTKH
HE0OXO0JMMO COBEPUICHCTBOBAThH HE TOJNBKO CITIOCOOBI BHECEHHSI pab04ero pacTBopa,
HO U KOHCTPYKTHUBHBIE OCOOEHHOCTHU cucTeMbl pactbuia [10, 12].

CepuiiHble MOJIENTM IITAHTOBBIX ONPBICKUBATENIEH BBIMOIHSIIOT TEXHOJIOTHYECKUN
MpOILIECC CIUTOUTHOTO onpbickuBanus (puc. 1). nst rexnonoruu Strip-till naHHBIe BUIBI
OIIPbICKMUBATEJIEH HE OAXOT, TAK KAaK OCHOBHOM aKILIEHT B TEXHOJOIMU — 00paboTKa
MIOYBBI, & 3HAYUT U KYJIbTYPHBIX pacTeHui, 1o nonocaM [11, 13]. [IpousBoaurenu cenb-
CKOXO35IIICTBEHHOW MPOIYKIMU BBIHYKAECHBI UCIOJIB30BATh IITAHTOBBIE OMPBICKUBATEN
B HapyILIeHHWE TEXHOJIOTUU BBHUJy TOTO, YTO MAIIMH I XUMHUUYECKOH 3aIlUThl U MHU-
TaHUs paCTEHUH, MPOU3BOIAIINX 00PaOOTKY IO MOJIOCaM, HE CYIIECTBYET.

3awmTta
OT COPHSIKOB
n 6onesHen
(14 oH.)

Puc. 1. TexHONOrnM4eckmin NpoLEecc CroLWHOro ONpbICKMBaHUSA

INocrasneHa 3a7a4a Mo yCOBEPIIEHCTBOBAHUIO M3BECTHOTO TEXHOIOTMYECKOTO IIPo-
1ecca ¥ KOHCTPYKIIMU ONPBICKUBATENS C HAJEIEHHUEM €r0 BO3MOXHOCTBIO ONPBICKU-
BaHMS IO II0JIOCaM POCTa KyJIbTYPHBIX PACTeHU IMO0 MEKXAYPSAANI ¢ COPHOM pacTH-
TesbHOCTBI0. ITpu 06paboTKe MOCEBOB Ba)KHO MEPEHANPABIATh paboune pacTBOPbI
C yUeTOM MMEIoILeiics TaTOreHHOW CUTyalluy Ha KOHKPETHOM I10JI€ U KYJIBTYpe ¢ yue-
TOM (ha3bl pa3BUTHUS Ha IeJIEBbIe 0OBEKTHI (puUC. 2).
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Puc. 2. TexHonornyeckui npouecc noaocoBoro onpbiCKMBaHUA

TexXHUYEeCKUM pEILICHHEM SIBJISIETCS JT0000PYI0BaHHUE CEPUITHOTO IITAHTOBOTO OIPhI-
CKUBATEIIS IByMsI MATUCTPAISIMA C BO3MOXKHOCTBIO pacbUieHHs: (POPCYHKAMH I10 OJI0-
caM. [Tpudem nocie ycoBepIICHCTBOBAHUS KOHCTPYKIIMH ONIPBHICKUBATENh CTAHOBUTCS
YHHUBEPCAJIbHBIM JJIsl IPUMEHEHUS NP Pa3IHuHbIX TexHonorusx. Korma tpeGyercs
cIuIomHasi 00paboTKa, BKIFOUArOTCsl 00e MarucTpaini. [Ipu mosocoBoM BO3/IEIIbIBAHUS
NPOMAILTHBIX KYJbTYp BKIIOUYAETCS MarucTpalib, MO3BOJISIIONIAS ITepEPaCIPE/ICIIUTh
pabouuii pacTBOp ¢ 00Opa30BaHWEM HOBOT'O MOTOKA, 00pPadaTHIBAIOIIETO OOBEKT BO3-
JCWCTBHS CTPOTO IO TIOJIOCaM.

PesynbTaTbl U X OGCV)K}J,EHMG

Br160op hopcyHOK ¢ 6OJIBIINM YIIIOM paciblia O3BOJISET YMEHBIIUTH PACCTOSHHUE
OT BEPXYILEK pacTeHHs 10 pacnpluiuTeneid. OIHAKO 3TO SBISAETCS MPUINHON yBEINUCHUS
HEPaBHOMEPHOCTHU IIMPUHBI 00pabOTaHHOH MOJIOCHI TTPH BEPTUKAILHOM KoJieOaHUHN
mTaHru onpeickuBatens. [Ipu pa3memenun ¢hopcyHok ¢ yriom pacnbiia 80° Haf mo-
BEPXHOCTHIO MOYBHI Ha pacctosiHuK 800 MM 0OpaboTaHHAs MOJIOCAa PUMET pa3Mepsl
oT 1331 1o 829 MM B 3aBHCHMMOCTH OT KOJIEOAHUH IITaHTH, COCTaBISIoNmMX 10 300 MM
(puc. 3, a).

[Tpu ycraHoBke OPCYHOK € yIIoM pacnbuia 65° HaOmoaeM H3MEHEHNE ITUPUHBI
obpaboTanHoii mosockl ot 1018 10 634 MM. D10 03HAUaeT, YTO pa3Mepsl 00padOTaHHOM
T0JIOCHI TOIBEPKEHBI CYIIECTBEHHBIM KosebaHusm — 110 38%. IIpu Beibope dopcyHKn
¢ yrioM pacnbiia 80° MOKPHITHE BEPXHEH YaCTH PACTEHHUS YIyUIIAeTCsl, @ PACCTOSHUE
MEX/y BEpXYIIKaMH PacTEHHs U IITAHTOM MOXHO YMEHBIIIUTH, HO HEPABHOMEPHOCTD
BHECEHHUSI XMMUYECKOT0 BEIIECTBA YBEIMUMUBACTCS M MPUBOJIUT K HEXKEIATECIHHBIM
HepalMOHAILHBIM 3aTpaTaM M BPEAUT OKpYXKarollel cpeze. B cBsi3u ¢ 3TUM TEXHOJIOTH-
YECKH MPOLIECC BHECEHUS XMMUUECKUX BEIIECTB TPEOYET 3HAUMTEIIFHO COBEPILICHCTBO-
BaHUs B BOIIPOCE IepepacipeieieHus pabodero pacTBOpa B Ipe/iesax Hy>KHOH MOJIOCHL.
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Puc. 3. NameHeHne WwunprHbl 06paboTaHHOM NOOCkI ONPbLICKMBATENS:

a — O/19 CepUNHOro onpbickneaTtens; 6 — Ans MOAEPHU3NPOBAHHOIO
onpsbickmBatens (yron koHyca pacnbina 65°); B — ons MooepHn3npo-
BaHHOrO OnpbickmBaTens (yron koHyca pacnbina 80°)

[IpumeHeHune npeasaraeMoro TEXHOJIOITHYECKOT0 MOAX0/1a IeTaeT BO3MOKHBIM
TOYEYHOE Iepepacipe/iesieHne padbodyero pacTBopa ¢ IeHCTBYIONIMM BEIIECTBOM U CHH-
’KEHHE FeKTapHbIX HOPM IPU COXPAHEHUH HOPMBI BHECEHUs 110 00beKkTaM. Juddepen-
[POBAHHBIN MOJX0/1 B BOIIPOCAX BHECEHUSI XUMHUH B CEITLCKOM XO3SHCTBE IMO3BOJISET
TaKXe JOOMBATHCS CHUKEHUSI CTPECCOBBIX BO3JACUCTBHIA Ha KYJIbTYPHBIC PACTCHUSI.

JannbIii crmocod 60KOBOTO pacmblia IpeoOpa3oBbIBaET MOTOKH OT Kaxaoi dop-
CYHKHU TPU MX CIIMSHUU B HOBBIM MOTOK ¢ 0ojee CTaOMIbHBIMU NapaMeTpaMu. DTO
03HAYAEeT, YTO MpeIaraeMblil criocod mo3BossieT popMupoBaTh MOTOK paboyero pac-
TBOpPA MOCTOSHHOM IUIOTHOCTH MPAKTUYECKH MCKIII0Yasi BIMSHUAEC BEPTUKAIBHOTO KOJIe-
Oanus mranru. [IpeanaraeMoe TEXHUYECKOE PEIICHUE JeNaeT BOSMOXKHBIM OBICTpOe
MEPEKIIIOYEHUE MEXKy KOPITyCaMu JUIsl PacbUTUTENeH, 00Jerdas IepeHalIaIKy MexXIy
CIUIOIIHBIM U TIOJIOCOBBIM ONIPBICKMBaHHEM. JKOHOMUYecKui ekt nocturaercs
3a cueT nepepacnpesenieHus: paboyux pacTBOPOB IO MOJIOCaM, KOHIIEHTPAIMK paboyero
pacTBOpa Ha 00BEKTE BO3JACUCTBUS M MUHIUMHU3AIMN HETIPOM3BOAUTEIBHBIX TOTEPh IS
IUIOTHOCTH pabouero pacTBopa IMpH BEPTHKAIBHBIX KOJICOAHHUIX ITAHTH.
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MOHHMTOPHHT TEXHOJIOTMYECKOI MpoOJIeMBbl IT0JIOCOBOIO OMPBICKUBAHUS TOKA3aJ,
YTO MpU 00BEME NOCEBHBIX IUIOLIA/EH, 3aHITHIX 110]] MPOMAIIHBIMU KyJIbTypaMu B Boi-
rorpajickoi oonactu, okoo 900 ThIC. ra U MperyCMOTPEHHOW HOPMATHBHOM T'0JI0BOM
Harpy3Ke Ha OJMH OINPBLICKUBATENb, paBHOW 360 ra/rof, Ui OCYIIECTBICHUS XUMUYe-
cKoi 00paboTKu pacteHuil Hanboaee 3((PEeKTUBHBIMU U PALMOHAIBHBIMU METOJaMU
TOJILKO B JAHHOM PErHOHE MOXET OBITh BOCTpeOOBaHO Ooiiee 2,5 ThICSY MOJACPHU3H-
POBaHHBIX ONpbICKUBaTeNel. Pemenne 3Toil 3a1aun NpeACcTaBIsIeTCs] TOCHIBHBIM /IS
pa3MelIeHHOTo Ha Tepputopun Bonrorpanckoit o6i1actu cO0OpOYHOTro NMpOU3BOACTBA
B paMKax JIOrOBOpa O COTpyAHUYECTBE Bonrorpaackoro rocyJapcTBEHHOTO arpapHOro
yHUBepcuTeTa U (paniry3ckoii xomauaropoi kommnanueir EXEL Industries. B 2018 .
Hayarta paboTa Mo ajanTaliy IPOU3BOJAUMBIX ONpPbICKUBATENEH ISl 3P (HEKTUBHOTO
IIPUMEHEHHS B arpOTEXHOJIOTUAX MT0JI0COBOTO 3€MIIECITHSL.

BbiBOAbI

[Tpumenenue crocoda MoJI0COBOM XMMHUECKOH 00pabOTKH MO3BOJISIET CHU3UTh
TeKTapHYI0 HOPMY BHECEHHUSI XMMUYECKHUX CPEJICTB MO CPABHEHHIO CO CIUIOIITHON 00pa-
OOTKOM, HE CHI)Kasi HOPMBI U KadecTBa 00paboTKH 00BHEKTOB BO3/ICHCTBHSI.

[IpennoxxeHHbIN CIIOCOO MOJIOCOBON XMMHUYECKOH 00paOOTKH MOYBBI U PACTCHUH
HMMEET XOPOIINe NEPCTIEKTUBBI AJi MPUMEHEHHSI B CEJIbCKOM XO35HUCTBE C LIEJIbI0 KO-
HOMUHU 3aTpaT M PEUICHUs] SKOJIOTUYECKUX MpoOiIeM, a 10000py0BaHHbIE CEpUilHbIE
ONPBICKUBATENIN HITAHIOBOTO THUIA JOMOJHAIOT KOMIUIEKC MAIIUH /I I10JI0COBOM
00paboTku. beicTpas nepeHanaaka CepuitHbIX OMPBICKUBATENICH MO3BOJISIET IKOHOMUTh
3aTpathl pabOvYero BpeMEHH U JICHE)KHBIEC CPECTBA HAa MOKYIKY HOBOM TEXHUKH.

Onupasch Ha TEOPETHUUECKUE PACUEThl, OCHOBAHHBIEC HA MOJIYYECHHBIX JTaHHBIX
B JIADOPATOPHBIX YCIOBUSX, TIPU 00paboTKe KyIbTyp ¢ MexaypsaaseM 0,7 M CHHKEHUE
pacxona pabouero pactBopa coctaBuT 31,4%, a ¢ mexaypsaasem 0,9 M coOTBETCT-
BeHHO 38,9%.

PexomenyeTcst BBIOMpATh pacTbUIMTENH I JICHTOYHOTO BHECEHHS TepOUIINIOB
B paMKax MOJIOCOBOT'O BO3JEUCTBUS 1I€JIEBOT0 MHKEKTOPHOTO TUIIA U PACIbUIMTENIN
C TIOJIBIM KOHYCOM pacIiblIa.
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