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Abstract

Introduction. Soy is one of the few agricultural crops that provide the diet of humans and animals with
the necessary amount of vegetable protein. Studies of scientists and specialists have established that
soy, with a yield of up to 250 c / ha, is capable of harvesting from an area of 100 ha and providing
vegetable protein for a whole year to the population of a small town (up to 10 thousand people), ac-
cording to the standards recommended by the Institute of Nutrition of the Russian Academy of Scienc-
es. The protein content in soy reaches 35..38%, which corresponds to the best indicators compared to
all legumes. However, large amounts of water are needed to grow soybeans, since this crop is very
warm and moisture-loving. So in order to obtain one ton of soybeans of the Volgogradka-2 variety, it is
necessary to supply at least 650 m * 3 of water during irrigation by sprinkling. In recent years, due to a
significant increase in temperature and the globally recognized climate change towards an increase in
positive temperatures, drought phenomena are increasingly manifested. Therefore, saving water be-
comes an urgent problem of humanity. We propose to use sorbents capable of accumulating excess
moisture when growing soybeans, with its increased content, and then, as it decreases in the soil,
transfer it to the roots of the plant. As such a sorbent, "Avaxin" was used, with a water retention capac-
ity of 1:138 on distilled water of 1:118 — when using irrigation water from open reservoirs. Since the
use of sorbents is quite expensive, the design of a seeder with a coulter capable of feeding hydrogel
and fertilizers locally is proposed; i.e., into the row zone. Object. The technological process of the
seeder's coulter operation when sowing soybean seeds with the supply of enriched hydrogel was con-
sidered as an object of research. Materials and methods. The research used: laboratory equipment
equipped with modern devices for recording the technological parameters of the coulter; the sowing
section of the seeder, with a modernized coulter; Methodological developments for conducting and
performing research; processing of the results was carried out on the basis of adapted theoretical rec-
ommendations. Results and conclusions. To reduce the cost of irrigation by sprinkling when growing
soybeans, it is necessary to use a hydrosorbent that can accumulate moisture in excess and transfer it
through the roots to plants, while reducing the content in the soil. Due to the high costs of obtaining a
hydrosorbent (from 400 to 800 rubles per 1 kg), it is necessary to introduce it locally, directly into the
rare zone, for which a seed drill for sowing soybean seeds with simultaneous introduction of hydrogel
below the bottom of the seed furrow by 7 cm has been developed. Laboratory and production experi-
ments were carried out to determine the design and kinematic parameters of the converted coulter. As
a result, it was found that in order to comply with agrotechnological parameters when sowing soybean
seeds, it is necessary that the speed of the unit does not exceed 2.5 m/ s (9.0 km / h), and to reduce
the vibrations of the coulter, it is recommended to install bushings in the hinges of the coulter attach-
ment links to reduce the gaps and vibrations of the coulter in depth.

Keywords: soybean seeds, enriched hydrosorbents, seeder sections, modernized coulters, soybean irriga-
tion, soybean cultivation technologies.
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Y[OK 631:67:633.853.52 .
PE3YJIbTATbI 3KCMEPUMEHTAJIbHbIX ACCITIEAOBAHUU COLLUHUKA CEANKU
AnA NOCEBA CEMSAH COU C TMAPOCOPBEHTOM B OPOLLUEHUN

LennseB A. H., dokmop cenbCKoxo35UCmBeHHbIX HayK, Mpogheccop

Bcepoccutickuti Hay4yHo-uccnedosamernbcKull UHCMumMym opowaemoao 3emnedenusi — counuan ®reHY «®ede-
parnbHbIlU Hay4YHbIU yeHmp 2udpomexHUKU» u menuopauuu umeHu A. H. Kocmsikosa»
2. Boneoepad, Pocculickas ®edepauyusi

AxTyanbHocTb. Cosi 04Ha U3 HEMHOIMX CENbCKOXO3ANCTBEHHBIX KyNbTyp, 06ecneynBatoLLmx paLmoH
NUTaHUsi YeroBeKa U >KMBOTHbIX HEOOXOOMMbBbIM KONMMYECTBOM pacTuTenbHoro Genka. lccnegoBaHusiMm
YYEHHbIX W CMEeumnanucToB yCTAHOBMEHO, YTO COsl, Npu ypoxanHoctn go 250 u/ra cnocobHa, npu ybopke ¢
nnowaau B 100 ra, obecnevnTb pacTuTenbHbIM GENKOM Ha Lenbiin rog HaceneHus Hebonbluoro ropoaa (4o
10 TbIC. YenoBek), N0 HopMam, PeKOMeHAO0BaHHbIM MHCTUTYTOM NuTaHua PAH P®. CogepxxaHue Genka B coe
pocturaet 35..38%, YTO COOTBETCTBYET HaMIy4LLMM NokasaTensm No CpaBHEHUIO CO BCEMU GOOOBLIMY Kyrib-
Typamu. OgHako Ans BblpawmBaHus cou Heobxoaumbl Gomnbluve 3aTpaTbl BOAbI, MOCKOMbLKY 3Ta KynbTypa
BEeCbMa Tenno u Brnarontobveas. Tak Ans nonyvyeH1s 0gHOM TOHHBI CEMSIH CcoM copTa «Bonrorpagka 2» Heo6-
XoAuMo nofatb He MeHee 650 m3 Boabl Npy opoLLeHUM aoxaeBaHWeM. B nocrnegHue rogpl, B CBA3U C cylue-
CTBEHHbIM MOBbILIEHWEM TEMMNEPaTypbl U MPU3HAHHLIM BO BCEM MMPE M3MEHEHUEM KNMMaTa B CTOPOHY Mo-
BbILLEHUSI MONOXMNTENbHBIX TEMMNEPATYP BCe Yalle NposBNATCS ABMeHus 3acyxu. MNoatomy akoHOMUS BOAbl
CTaHOBUTCSI HacyLHON npobnemow YyenosevecTBa. Hamu npegnaraetcs npu BblpalliMBaHUM COM UCMOSb30-
BaTb copbeHTbl, CMOCOBHbIe HakannMeaTb M3BLITOYHYIO Briary, Npu ee MoBbILEHHOM codepXKaHuu, a 3aTem,
Nno Mepe ee YMeHbLLUEHUST B NOYBE, NepeaaBaTth KOPHsIM pacTeHun. B kauecTBe Takoro copbeHTa npumeHsncs
«ABaKCuH», C BogoyaepxuBatoLlen cnocobHocTtblo 1:138 Ha guctunnuposaHHou Boge, 1:118 — npu npume-
HEHWUW MONMBHOWN BOAbI U3 OTKPbITbIX BOAOEMOB. [MOCKOMNBbKY NPUMEHEHME COPOEHTOB AOCTATOYHO BbICOKO3a-
TpaTHO, TO MpeanoXeHa KOHCTPYKLUUS CeANKN C COLLUHWMKOM, CNoCcOBHbIM nofasaTth ruaporefls 1 yaobpeHus
roKarnbHo; T.€. B 30HY psigKka U Hke, YemM AHO 6opo3abl Ans noceBa cemsiH. [ogobHble MaLLMHBI OTCYTCTBYHOT
B npomssoacTee. O6beKT. B kauecTBe obbekTa nccnegoBaHMs paccMaTpuBarncs TEXHONOMMYECKUIA NpoLecc
paboTbl COLUHMKA CESNKM NPU NOCEBE CEMSIH COM C nogaden oboralleHHOro rmaporens Huxe, Yem gHo 6o-
po3gbl Ansa cemsiH. MaTepuanbl U MmeToabl. B nccnegoBaHusix ucnons3oBanvck: nabopatopHoe obopyaosa-
HMEe, OCHALLEHHOE COBPEMEHHBIMM Npubopamn 3anmMcu TEXHONOrMYECKUX NapameTpoB paboThl COLUHUKA; Mo-
CeBHasi CekuMsl Cesnkv, C MOAEePHM3VMPOBaHHbIM COLLHUKOM; MeToauyeckne pas3paboTku no NpoBeAeHUto U
BbIMOSIHEHMIO HAy4YHO-MCCrieaoBaTeNnbCkUX pabot. O6paboTKy pesynbTaToB NPOBOAUMM C UCMOSNb30BaHUEM,
afanTUPOBaHHbIX K OOBbEKTY, TEOPETUYECKUX pekomeHaaumn. Pe3ynbTaTbl U BbiBOoAbl. [Ansi CHUXeHUs 3a-
TpaT Ha OPOLUEHWE OOXAEBaHMEM MpU BblpallMBaHWE COM HEOOXOOUMO UCMONb30BaTb rMOPOCOPOEHT, cno-
COGHbI HakannvBaTb Bnary npu ee usbbiTke U NepegaBaTtb Yepe3 KOPHU pPacTEHUsIM, NPU CHUXKEHUW coaep-
XaHus B noyse. B cBs3an ¢ bonblunmm 3atpatamu Ha nonyyeHne rmgpocopbenTta (o1 400 go 800 py6 3a 1 kr)
HeobX0AMMO BHOCUTB €ro NnoKanbHO, HEMOCPEACTBEHHO B 30HY peaka, Anst Yyero pa3paboTaHa cesnka ans
nocesa CeMsiH COM C OQHOBPEMEHHbIM BHECEHMEM rMaporens Hwke aHa 6oposabl cemsaH Ha 0,07 m. lMpose-
A€eHbl NabopaTopHble U NPOU3BOACTBEHHbLIE OMbIThbl MO ONPEAENIEHNIO KOHCTPYKTOPCKUX U KMHEMATUYECKUX
napameTpoB nepeobopyaoBaHHOrO COLLHMKA. B pe3dynbTraTe ycTaHOBNEHO, YTO Ans cobnogeHns arpoTexHo-
NIOTMYECKNX NapaMeTpoB Npu NOCEBE CEMSIH COM HEOOX0AMMO, YTOObI CKOPOCTL arperaTta He npesbiwana 2,5
m/c (9,0 Km/4), a ANa CHWKeHUs1 konebaHUM COLLHMKA B LUAPHUPbI 3BEHLEB KPEMJIEHWS COLUHMKA PEKOMEHAO0-
BaHO YCTAHOBUTb MOALWMUMHUK ANS YMEHbLUEHMS 3a30p0B U KonebaHui CoHNKa No rnyouHe.

Knroyeenble cnoea: cemeHa cou, obozaujeHHbIe 2U0,DOC0,06eHmbI, CeKuuu cesrnku, MoaepHu3upo—
8aHHbIE COWHUKU, opoweHue cou, mexHosrioecuu 8030e/IbI8aHUs Cou.

LUutupoBaHue. Llenngaes A. H. PesynbTaTbl 3kcnepuMeHTanbHbIX UCCNELOBaHUN COLLUHMKA Cesaniku Ans
noceBa CeEMsiH Cou C rugpocopbeHTom B opowenun. Ussecmuss HB AYK. 2024. 1(73). 289-298. DOI:
10.32786/2071-9485-2024-01-33.

ABTOPCKVIﬁ BKnag. ABTOpr HacTodLlero nccnegoBaHna npuHMMan HenocpeacrseHHoe ydyactue B niaHMpoBaHun, BbIMosi-
HEeHUN NN aHann3e gaHHoro nccrneagoBaHUA. ABTOp HaCTOFlLLl,eVI CTaTbn O3HaKOMWUIICA C npeAcTaBsieHHbIM OKOH4YaTesIbHbIM
BapuaHTOM 1 ogobpun ero.

KoHdpnukT nHtepecoB. ABTOp 3asiBnsieT 06 OTCYTCTBMU KOHGNNKTA MHTEPECOB.
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BBepeHue. pyn cOBpeMEHHOM YPOBHE pasBUTUA MPOMbBILINIEHHOTO M CEMbCKOXO35M-
CTBEHHOro Npomn3BOACTBA, UHTEHCMBHOCTM MPUMPOCTa HacerneHusi, Ha )oHe CyLLEeCTBEHHOro no-
TENneHns1 B NnaHeTapHOM Maclutabe npecHas Boda Hambonee MHTEHCUBHO pacxOof4yemMoe npwu-
poaHoe 6oraTtcTBO. VI3BECTHO, YTO AaXe NO HETOYHbLIM MOACYETaM, B MUPE €XEerogHo Ha ObiTo-
BOE, MPOMbILUNIEHHOE U CESIbCKOXO35IMCTBEHHOE BOL4OCHabXeHne pacxogyetca npumepHo 4000
km3/roa, 4yTo coctaBnsieT 4,5% npecHoi BoAbl 03ep, BOAOXPAHWUINLL U PEK — OCHOBHbIX MCTOYHU-
Kax MUpOBOro 3anaca npecHon Boabl [3]. B cenbckoxo3sancTBeHHOM MPOW3BOACTBE, Hapsady C
pasnn4YHbIMKM cnocobamm SKOHOMUM BOAbI NPW OPOLLIEHUK, B NocnedHne rogbl Bce 6onblue BHU-
MaHus yaoenseTcst UCNosib30BaHUIO UCKYCCTBEHHO MOMyYeHHbIX copbeHToB — rugporenen [9, 12].
OTu BewecTBa cnocobHbl HaKanIMBaTh NOYBEHHYIO Briary npuv X BHECEHUM B BUAE FPaHyn, a no
Mepe CHWKEHUSA ee ypoBHS B MoyBe, nepefaBaTb pacTEHUAM 4yepe3 KOpHeByt cuctemy [3, 9].
[na nccnepgosaHns MexaHnama OencTBus rmaporens u onpeaeneHnst ero 3eKTMBHOCTM Npu-
MEHEHMS Ha OPOLLEHUN NCMONb30Banack CeNbCKOXO3AUCTBEHHAs KynbTypa — cos [1, 2, 4]. OHa
ABNSIETCA OCHOBHbLIM MOCTaBLUMKOM pPacTUTENbHOro Gernka Ans XXKMBOTHOBOACTBA U LUMPOKO UC-
nonb3yeTcs B pauMoHe NuTaHusa Yenoseka [6, 7, 11]. Nonyyaemble n3 Hee NpoAyKTbl COEBOE MO-
NOKO, Cbipbl — «Toduny», N T.4. ABASOTCA NPEKPacHbIMN 3aMeHUTENsSMN Bernka X1MBOTHOIO Npouc-
XOXOeHus, BNonHe obecneudnBasi HeobxoauMbIN ero obbem ansa opraHmama [2, 8]. Cost BecbMa
BnarosnodurBasi n Tennonodneas KynbTypa. Tak npu ee BbipallMBaHMN Ha OpPOLUEHMM HEOOXoau-
MO nogaTtb He MeHee 4500 m3 /ra opocuTenbHol Bodbl Ha 1 rektap [5, 9]. OgHako YacTb BoApbl,
npu OpoLLEHWM AOXAEBAHWEM, 3aTpa4yMBaeTCs Ha UCnapeHne, a HEKOTOpPbIN 00beM NepexoaunTt B
Bonee HM3KMe NOYBEHHbIE rOPU3OHTHI [1, 2]. NoaToMy 3agaya COCTOUT B TOM, YTODObI CHU3UTL He-
NpPOn3BOACTBEHHbIE MOTEPU BOAbl. [nsi 3TON LenM NpuMeHsieTcs rmapocopbeHT mapku «ABak-
CVH» C BOAOMNOrMoLamLLen cnocobHocTbio 1:138 Ha QUCTUNNMPOBaAHHOM BOAE, @ Ha NOJSIMBHOWN
1:118 [9]. CnegyeT OTMETUTb, YTO B BMAY BbICOKOM LIEHbI €r0 BHECEHWE B MO4YBY NPOBOAWNOCH
NOKanbHO, B 30HY psidKka M HUXe NOCeBHOW 60po3abl OOQHOBPEMEHHO C MOCEBOM cemsiH cou [10].
[na npoBedeHUss TakoW TEXHONOMM noceBa HeoOXoOUMbI creumarbHble MallWHbl, KOTOPLIX B
npon3BoAcCTBe B HacToswee BpeMs HeT. Moatomy ydeHsimm BHUNO3 n BonllAY paspaboTtaHa
cesrnka, obopyaoBaHHas cneumanbHbIM COLLHUKOM NO030BUAHOrO TUNa.

MaTtepuanbl n metoAabl. [1ockosbKy B npouecce paboThl COLLHMKA OH 3a CYET 3a30pO0B B
3BEHbAX KpensfieHus HadnHaeT konebaTbCs OTHOCMTENBHO NepeaHero bpyca cesankn, To BCe ero
TOYKM MOBOPAYMBAKOTCA MO pas3nNUyHbIM paguycam ayr. [Npu 3Tom, 4em ganslue ot 6pyca pacno-
noXeHa Touka, T.e. YeM Oorblue paguyc — TeM Oonblue yron noBopoTa. Takue konebdaHusa npu-
BOAAT K HEKOHTPONUPYEMbIM NEPEMELLEHNSIM TOYEK COLLUHUKA No rnybuHe. [Ina rapaHTUpoBaH-
HOW 3a[leNnKn rmaporens HKe gHa noceBa CeMsiH Ha 3agaHHyto rnybuHy (o 0,07m) paspaboTtaHa
MEeTOAMKa M NpoBedeHbl NCCNeAoBaHMs MO M3yYeHUo konebaHusl collHMKa B flabopaTopHbIX U
NPOM3BOACTBEHHbLIX YCITOBMSIX C LIENbI0 onpeaeneHns AMHaMUKL 1 pa3MeLleHmns ryouHbl 6oposa,.

PaspaboTaHHasa cekumsi 3awmilieHa naTeHTom Ha naobpeteHus Ne 2798920, ee cxema
npegcraeneHa Ha pucyHke 1(A, b).

Mepen BbINONHEHNEM TEXHOSTOMMYECKOro npoLuecca noceesa ¢ 0O4HOBPEMEHHbLIM BHECEHU-
€M HaChbILLEHHbIX rPaHys OCYLLECTBANACb perynmpoBka rnyorHbl noceBa CeMsIH, B 3aBUCUMOCTH
OT arpoTEXHONOrMYecknx TpeboBaHWIA, OOMNOMHUTENBHO perynupoBanacb rnybuHa BHeCeHus
HacbILWeHHbIX rpaHyn. [locne ycTaHOBKM HOXa Ana rmgporens 8 Ha Heobxoammyro rnyouHy BHe-
CeHus, OH 3akpennsncs ukcupyowmMmmn 6ontamm 6,7. [N NCKNOYEHNS BONOYEHUST MOYBbLI OT
COBMECTHOrO AENCTBMS HOXa W NATbl COLUHMKA M, COOTBETCTBEHHO, MEPEMELLEHNS CEMSIH, HOX
cMmeLlanu B CTOPOHY OT ocu collHuKa Ha 0,02m n 3a nsaton colwHuka Ha 0,15m.

MpyxnHa 21 obecneumBaeT KonMpoBaHMe penbeda nonga cekumen cesnku. bByHkep ons
cemsiH 1 1 OyHKep Onsa rugporensa 12 3anonHanM ceMeHamm U rmgporefieM CooTBETCTBEHHO. Bo
BpeMS! BbINOSIHEHNSA TEXHONOMMYECKOro npouecca rpaHynbl n3 OyHkepa gns rmgporens 12 nona-
Aanu B A4enKy KaTywku 4, NogaroLLyo UX Ha 3aCrnoHKY 5.

B MOMEHT BbiNnageHUss ceMeHn M3 ceMsBbICEBatoLLEro annapaTta 15 marHuT 14, Heobxo-
ANMBIN NS co34aHna MarHUTHOIO MOJisi, YCTaHOBMEHHbIN Ha aucke 16, BO3OEeNCTBYET Ha repKoH
13. B momeHT cbnmxkeHnss marimta 14 u repkoHa 13, KOHTaKTbl repkoHa 13, nonagas B MarHUT-
Hoe none, 3amblkanucb. bnarogapsa 3aMblkaHUIO KOHTaKTOB, 3NIEKTPUYECKMI TOK OT MCTOYHUKA
nuTaHna npoxoaun yepes repkoH 13 Ha aktmuBaTop 10, BO3AENCTBYIOLWNA HA 3aCrOHKY 5 yepes
Tary 11. OQHOBPEMEHHO 3NEKTPUYECKUI TOK Yepes3 repkoH 13 nNpoxoauT Ha Hacoc 3, yCTaHOoB-
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neHHbIN B 6ake ons Xuakux yaoodpenun 2. MNMoa oencTBMeM AaBNEHNsI CTPYM XUOKUX yoobpeHun,
rpaHynbl rMAporenst Hacbiwanucb 1 naganu B 60po3aky, 0OpasoBaHHYH HOXOM ANSA rmgporens
8. B cocegHiolo 60po3aKy, obpa3oBaHHyl0 NATOM Anst ceMsiH 9, nagatoT cemeHa. 3aropTaym 19
3acbinany 6opo3aku1, a KaTok 17 ynnoTHsN noysy.
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PucyHok 1 — A — Bug cekummu cnesa, b — Bug cekuun cnpasa; yCTPONCTBO CEKLUKN CEANKM Ans
OHOBPEMEHHOI0 NoceBa 1 BHeCEeHU:A rmaporens: 1 — 6yHkep Ans cemsiH; 2 — 6ak aAns Xuaknx yooobpeHui;
3 — Hacoc; 4 — kaTywka; 5 — 3acnoHka; 6,7 — dmkcupytowme 6onTtel; 8 — HOX Ana rmaporens; 9 — nsaTa AN CEMsH;
10 — aktuBaTop; 11 — Tara; 12 — 6yHkep Ansa rmgporens; 13 — repkoH; 14 — marHuT;

15 — cemsBbiceBatowmi annapar; 16 — anck; 17 — katok; 18 — wnend; 19 — 3aroptaun; 20 — COLLHNK;

21 — npyxuHa
Figure 1 — A — view of the section on the left, B — view of the section on the right; device of the seeder
section for simultaneous sowing and application of hydrogel: 1— seed hopper; 2 — tank for liquid fertilizers;
3 — pump; 4 — coil; 5 —flap; 6,7 — fixing bolts; 8 — knife for hydrogel; 9 — heel for seeds; 10 — activator;

1 — thrust; 12 — hopper for hydrogel; 13 — reed switch; 14 — magnet; 15 — seed-raising apparatus; 16 — disc;
17 —roller; 18 — plume; 19 — corkscrews; 20 — coulter; 21 — spring
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PucyHok 2 — O6wunin BUuA cekumst Ansi noceBa CEMsiH COM OJHOBPEMEHHO C HaCbILLEHHbIM r’Maporenem
Figure 2 — General view section for sowing soybean seeds simultaneously with saturated hydrogel

JTabopaTopHble onbIThl MPOBOAMMCE B NMOYBEHHOM KaHane BonlAY c ncnonb3oBaHWeM
nabopaTtopHoro o6opya0BaHUs, cxema KOTOpOro NpeAcTaBneHa Ha pUCcyHke 3.
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PucyHok 3 — Cxema nabopaTtopHoro o6opyfoBaHus 4ns NnpoBeAeHst UCCeaoBaHUA MO onpeaeneHno
OTKINOHEHMIN COLLHMKA MPU NOCEBE CEMSIH COM OOHOBPEMEHHO C rmaporenem
1 — cunoBoii 6apabaH; 2 — anekTpoaBuraTens; 3 — KaHaT; 4 — pama Tenexku; 5 — KOMOUHMPOBaHHAsA CEKLUS;
6 — onopa Tenexku; 7 — NOBEepXHOCTb MOYBbI; 8 — aKkcrayctep; 9 — BakyyMHbIN pykas; 11 — onopHO-npuBogHoe
koneco; 10,12 — npuBoapl; 13 — WenovyHon akkymynstop; 14 — ceMeHHON AwmK; 15 — eMKOCTb nog rmaporens;
16 — patuuk; 17 — BakyyMHbI pecuBep
Figure 3 — Diagram of laboratory equipment for conducting studies to determine coulter deviations when
sowing soybean seeds simultaneously with hydrogel

1 — power drum; 2 — electric motor; 3 — rope; 4 — trolley frame; 5 — combined section; 6 — trolley support; 7 — soil

surface; 8 — extractor; 9 — vacuum sleeve; 11 — support and drive wheel; 10,12 — drives; 13 — alkaline battery;

14 — seed box; 15 — hydrogel container; 16 — sensor; 17 — vacuum receiver

O6opynoBaHne BKItovaeT B cebsi Tenexky, nepemMeLlaroLLyocs no onopam 6, koTopas
yepes kaHaT 3 cBsi3aHa ¢ cMnoBbIM GapabaHom 1, ¢ NpuMBOAOM OT anekTpoasuratens 2. Bpawte-
HWe gucka cekuumn obecneyvmBaeT OMOPHO-NPUBOAHOE Koneco 11, Yepes COOTBETCTBYIOLLME Lien-
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Hble nepegayn 10,12. Bakyym B ceMeHHOM kopobke CO34aéTcs aKcrayctepom 8 yepes BakyyMm-
HbI pykaB 9. 3HayeHVe BakyyMa OTCreXxusaeTcs no BakyymMMeTpy, a Aatynk 16 3anutaH yepes
3NEKTPUYECKYIO LieMb OT akkymynsitopa 13.

Mepen npoBegeHNEM OMNbITOB CEMEHHOW SALUMK U eMKOCTb NoA rmaporenb 3anonHAT Co-
OTBETCTBEHHO CEMEHAMW COM U rpaHynamMu ruaporens.

Cxema 1 obwmin Buag no M3ydeHuto korebaHui COLLHMKA MpU ero OABWMXEeHUM B rabopa-
TOPHbIX YCIOBMSAX NpeAcTaBneHbl Ha pUCYHKe 4.

Ha cowHuk ycTaHaBnuBanucb OaT4MKM NepemelleHns vepes onpefenéHHble paccTos-
HWSI, HO C YCMOBMEM, YTO ABa M3 HUX MOHTMPOBANWCb B BEPTUKAIbHbIX MIOCKOCTSIX, HAX0OUB-
LIMXCA Ha OQHOW OCK C NATOM ANns obpasoBaHuWs Gopo3gbl NO4 CeEMeHa M HoXa ANnS rmgporens
(pucyHok 4 A).
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6 5
[

=)

PucyHok 4 — CxeMa yCTaHOBKM A4aT4YMKOB Ha COLUHMKE U 0BLWmMin BUA X coeanHeHmns (A, b)
1 — COWHWK; 2 — TPOC; 3 — AaT4mKK; 4 — BpyC 4ATYMKOB; 5 — ONOPHbLIN YroNbHUK; 6 — nepeaHuii 6pyc;
7 — oTBOfA; 8 — NsiTa CoLWHMKa; 9 — HOX AN1a rmgporens
Figure 4 — The installation diagram of the sensors on the coulter and the general view of their connection (A, B)
1 — coulter; 2 — cable; 3 — sensors; 4 — sensor bar; 5 — support square; 6 — front bar; 7 — tap; 8 — coulter
heel; 9 — hydrogel knife

MeToauvka npoBepku rnybyvH noceBa U nodayn rmaporenst 3akniovanacb B TOM, 4To 60-
po3aka OTKpbIBanach crneuvanbHOW NonaTtovkor A0 ryOvHbI PacronoXeHUs CEMsSIH UNn rmapo-
rensi. [lanee noyBa ¢ obeux cTopoH 60po3aku crerka ynnoTHMnach (4518 UCKMYeHns ownbku n
N3MEHeHMS 3a cHeT 00pa30BaHNS PLIXIOro Crosl) N Ha CPOPMMPOBAHHbBIE MIOLWAAKNA YCTaHABMM-
Bancy cneumanbHbli AepeBsiHHbIM BpyCcOoK 3apaHee M3BECTHOM TOrMWMHBI (PUCYHOK 5). JlnHenka
LUTAHreHLMPKYNA onuvpanacb Ha BEPXHIOK NNOCKOCTb Bpycka, a HOHMYC caBurancs 4O CEMEHMW.
Mogo6bHbIM 06pa3oM BbINOMHANMUCE 3aMepbl PACCTOAHWSA A0 rPaHyn rmaporens.
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PucyHok 5 — Cxema ycTpoKncTea Ansa naMepeHus rinybuHbl noceBa CEMSH Y BHECEHWUS rpaHyn:
1 — WTaHreHUMpKynb; 2 — AepeBsiHHbIN Bpycok; 3 — cemeHa cou; 4 — rpaHynbl rmaporens
Figure 5 — Diagram of a device for measuring the depth of sowing seeds and applying granules:
1 — caliper; 2 — wooden block; 3 — soybean seeds; 4 — hydrogel granules

Pe3ynbTaThbl u 06¢cyxaeHuns. [py nocTynatensHOM ABWXEHUM COLUHMKA BepTUKarbHbIe
nepemMeLLeHnss TodeK 4Yepes ynpyrme anemMeHTbl nepefaBanvcb K JaTyukam, KOTOpble B CBOHO
odepenb, Hanpaensanuck k 6roky ACT 1 ganee otobpaxkanucb Ha koMnbtoTepe. Pe3ynbTaThl no-
NyYeHHbIX BENMWYUH NpeacTaBneHbl B Buae rpaduka (puc. 6). Cyas no ero aHanmay, npu cKkopo-
cTu aBwxeHus v= 1,5 m/c konebaHua naTbl colHuka coctasnsaoT +0,5 cm, a Hoxa +1,0 cm, HO
npu yBenuyeHnm ckopoctn 4o 2,5 mM/c nata colwHmka nepemertaetca Ha £1,5 cm, a HOX +2,5 cm.
Otcloga cnegyeT BbIBOA, YTO rapaHTUpOBaHHas 3afernka rmaporens Huxe HoXa ceMsiH Ans uc-
cnegyemol cekuum MoOXeT ObITb NpKU NOCTynaTenbHOM CKOPOCTU He Bbile v = 2,5 M/c. YBenu4e-
Hue 0o 3,0 M/C MOXeT NPUBECTU K HAPYLLEHWNIO TEXHOMOrMYECKoro npoLiecca, u nogade ruapore-
ns Ha rnybuHy 3agenkm cemsH cou, (4o 0,05 m).

lMpoBepka nony4yeHHOro BelBOAa NPOBOAMMAch B NPOU3BOACTBEHHbLIX YCIOBUSX.

4
y=089%- 093 16
5 | R?=10,9961
¥ =0,445%- 0,465
%5 R? = 0,9961
2 :
< ’_/(’—-‘1‘1_3——/—4-
g! L B ' '
=
30
-
- y =-0,445x% + 0,465
é-’l f* = 0.9961
%.'} 1,8
=
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3 R*=0,9961
-3,6
-4
CHOpOCTE OBUMEHHA, M/ C

PucyHok 6 — BepTukansHble konebaHus HoXa ¥ NATbl COLIHMKA OTHOCUTENbHO MHUMOIO LEHTpa LWapHupa
OT NOCTyNaTeNbHOM CKOPOCTU ABUXKEHMS MaLLUWHbI
0-0,0-0: NepeMeLleHne Hoxa rmaporens; o-o,A-A: nepemMelleHne NATbl COLLHMKA.
Figure 6 — Vertical vibrations of the knife and the heel of the coulter relative to the imaginary center of the
hinge from the translational speed of the machine
0-0,0-0: moving the hydrogel knife; O-O,A-A: moving the coulter heel.
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PucyHok 7 — N3ameHeHue rnyBbuHbl nogayn rugporenst B 3aBUCMMOCTM OT CKOPOCTU MaLUWHBI U AfNWHBI
3BEHbEB KPEMNIEHNS COLLHMKA
X-X — ckopocTb 1,0 m/c ;A-A — ckopocTb 1,5 m/c; o-o — ckopocTb 2,0 m/c; 0-0 — ckopocTb 2,5 m/c
Figure 7 — Change in the depth of the hydrogel supply depending on the speed of the machine and the
length of the coulter attachment links
x-x — speed 1.0 m/s ;A-A — speed 1.5 m/s; o-o0 — speed 2.0 m/s; 0-0 — speed 2.5 m/s

Mpn n3yyeHun noBegeHMs NONO30BMAHOIO COLLUHMKA B NMPOU3BOACTBEHHbLIX YCIOBUSAX Bbl-
AIBNEHO, YTO rnybnHa xo4a COLUHWUKA NpW yBEMNMYEHUM CKOPOCTU OBWMXKEHUSA arperata yMeHblua-
etca. Cyas No nNpeacTaBrieHHOMY Ha PUCYHKe 7 rpaduky, npyu CKOPOCTU ABMXeHus v,= 1 M/C
rnybuHa 6opo3sapbl (0,06 M) n3ameHsieTcss oT yCTaHOBINEHHOM a,.= 3cM. pn aTOM cnegyeT y4nTbl-
BaTb konebaHusa xapakTepHbIX TOYEK COLLHWKA, a MNOCKOSbKY HOX ANiS nogayv rugporens pacno-
noxeH panblue natbl HAa 0,15 M, TO COOTBETCTBEHHO €ro konebaHus 3HaunMTenbHo Bbiwe. O6
3TOM CBMAETENBbCTBYET pe3ynbTaT ONbITOB, BbINOSIHEHHbIX C ruaporenem. Npn Tex xxe 3HavYeHnsax
CKOpPOCTEW BbIrMybneHns Hoxa rugporens coctaensaoT a. = 1 (pucyHok 6), konebniotca +0,038
M, TOra Kak ndta cowHuka konebnetca ¢ amnnutygon +0,026 m. CneposatensHO, Npy MoBbI-
LLIEHHBbIX CKOPOCTAX JIOXe AHa YKIadKy CeMSH U rmaporensa MoXeT oKa3aTbCs Ha OQHOM YpPOBHe,
YTO NPUBEAET K CHKEHMIO 3DPEKTMBHOCTM MCMONBb30BaHUA rMaporenis U HeonpaBLaHHbIM €ro
pacxogam. OgHako cneayeT yuuTbiBaTb, YTO YMEHbLUEHME PACCTOSHUSA OT LieHTpa konebaHui o
OCM HOXa yMEeHbLUaeT MOMEHT Ans 3arnybneHus COLHWKa M BbI3blIBAeT €ro BCMfbITUE, YTO
HapyLUNT TEXHOSTOMMYECKNIA MPOLIECC NoceBa.

3akntouyeHue. [Ins CHUXKEHUS 3aTpaT Ha OpOLUeHWe OOXAEBaHWEM NpW BblpallMBaHUM COU
Heobxo4MMO MCMonb30BaTb ’MAPOCOPOEHT, CNOCOOHLIN HakannuBaTb Brary npu ee n3dbITke 1 nepe-
AaBaTb Yepes KOPHU pacTeHMsIM, NMPU CHUXXEHUWN BNAXXHOCTU noyBbl. B cBs3n ¢ 6orblimMMmM 3aTpaTtamu
Ha nonydeHue rugpocopbeHTta (ot 400 go 800 pyb 3a 1 kr) HEOGXOAMMO BHOCUTL €ro JoKasnbHO,
HenocpeaCTBEHHO B 30HY pedka, Ans 4ero paspaboTaHa cesnka Arns noceBa CEMSH COM C OOQHOBpe-
MEHHbIM BHECEHMEM rmaporens Hwke gHa cemsaH Ha 0,07 m. NpoBeaeHbl nabopaTopHbie 1 NPOM3BOA-
CTBEHHbIE OMbITbl MO ONPEAENeHN0 KOHCTPYKTOPCKUX N KMHEMaTUYECKUX napameTpoB nepeobopyno-
BaHHOIrO COLIHUKA. B pesynbTaTe ycTaHOBMEHO, YTO AN COOMOAEHUSA arpOTEXHONOrMYeckux napa-
METPOB MpK NOCEBE CEMSAH COM C rmaporerieMm HeobXoaMMo, YTOObI CKOPOCTL arperaTa He npesbillana
2,5 m/c (9,0 km/4), a onsa cHWXKeHUs konebaHWi COLIHMKA B LUAPHUPBLI 3BEHBEB KPEMMEHUS COLLHUKA
YCTaHOBUTb NOALUMMHUK Npy onTumManbHon anuHe rpsa (0,25...0,30 m).

Conclusions. To reduce the cost of irrigation by sprinkling when growing soybeans, it is nec-
essary to use a hydrosorbent that can accumulate moisture in excess and transfer it through the roots
to plants, while reducing the content in the soil. Due to the high costs of obtaining a hydrosorbent
(from 400 to 800 rubles per 1 kg), it is necessary to introduce it locally, directly into the rare zone, for
which a seed drill for sowing soybean seeds with simultaneous introduction of hydrogel below the bot-
tom of the seeds by 0,07 m has been developed. Laboratory and production experiments were carried
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out to determine the design and kinematic parameters of the converted coulter. As a result, it was
found that in order to comply with agrotechnological parameters when sowing soybean seeds, it is
necessary that the speed of the unit does not exceed 2.5 m/s (9.0 km/ h), and to reduce the vibrations
of the coulter, bushings should be installed in the hinges of the coulter attachment links to reduce the
gaps and vibrations of the coulter in depth.
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Summary
The strategic goal of modern agriculture is the vital need to increase crop yields while maintaining its quality, min-
imizing the total energy costs for cultivation and minimizing the negative impact on the environment. It is quite
possible to achieve these tasks if you have healthy seeds, characterized, first of all, by improved sowing qualities.
Abstract

Introduction. The strategic goal of modern agriculture is the vital need to increase crop yields while main-
taining crop quality, minimizing the total energy costs of cultivation and negating the negative impact on the
environment. It is quite possible to accomplish these tasks if you have healthy seeds, characterized, first of
all, by improved sowing qualities. Object. To implement the indicated approaches, today it is possible to
use the preparation of seeds for sowing, using a variety of electrophysical influences, including processing
of seed material in a high-voltage electric field. Materials and methods. The research was carried out by
the Problem Research Laboratory “Bioenergy Research and Effective Electrotechnologies” of the Volgograd
State Agrarian University, as well as on the basis of the experimental field of the Federal National Scientific
Center “Agroecology, integrated reclamation and protective afforestation of the Russian Academy of Sci-
ences” and the peasant farm of N. N. Oleinikov. Results and conclusions. The purpose of the presented
article is to analyze the results obtained from studying the process of treating grain crop seeds before sow-
ing in an electric field of constant (EPPVN) and alternating high voltage (EPPVN), as well as in the electric
field of pulsed high-voltage discharges (EPHVD). For the research, a universal experimental setup was as-
sembled, which could be transformed to change processing modes for processing seeds in electric fields of
all designated types. According to the results of the experiments, there was a clear dependence of the
speed and speed of germination of seeds of winter triticale and winter barley on the effects of electrical na-
ture on them. The effectiveness of the effects and their modes is also manifested in the protection of plants
from various pests, for example, against flea beetles and meromyses — this is a treatment in EPPrVN last-
ing 120 s.; against the Swedish fly — EPPrVN lasting 60 s.; against wheat thrips — EPIVN lasting 60 s. The
use of pre-sowing treatment of winter barley seeds in EPIVN made it possible to increase the weight of
1000 seeds on average: a) by 1.16-1.94 g at a seeding rate of 3.0 million seedlings. seeds per 1 ha; b) by
0.48-1.44 g at a rate of 3.5 million shoots. seeds per 1 ha. Over two years of observation, an increase in the
yield of barley plants from treated seeds over crops with untreated seeding material at a seeding rate of 3.0
million seedlings. seeds per 1 hectare ranged from 0.006 to 0.23 t/ha, and with 3.5 million seeds per 1 hec-
tare — from 0.06 to 0.22 t/ha.

Keywords: pre-sowing electrical stimulation of seeds, seed treatment modes, electric field strength, seed
treatment time, seed germination, seed growth energy.
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