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Summary
The proposed article presents research on the drip-injection irrigation system for vegetable crops, for man-
aging the water regime of the soil, with the function of fine sprinkling of cultivated crops. The water con-
sumption in the proposed irrigation system is 0.6-1.0 liters/hour, which is an order of magnitude less than
with drip irrigation.
Abstract

Introduction. Research on the development of combined irrigation systems for perennial and agricultural crops
by VNIIGiM scientists has been conducted since 1976. Previously developed combined irrigation systems, such
as drip irrigation, combined with aerosol humidification, intra-soil irrigation in combination with fine sprinkling have
proven themselves on the positive side, especially in critical dry years. The use of low-volume combined irrigation
systems for the cultivation of row crops has been reduced to a minimum dependence of yield on climatic risks.
Object. The development of the irrigation system was based on the improvement of the drip-injection irrigation
system. Based on the analysis of long-term meteorological data, a combined irrigation system is proposed, which
includes structural elements for the functional capabilities of regulating the hydrothermal regime of the irrigated
area. Materials and methods. In our research on the regulation of the hydrothermal regime in agrophytoceno-
ses, we used materials from regional weather stations. Observations were conducted daily. The time of the be-
ginning and completion of fine sprinkling (MDD) was determined by the method of the time interval between sub-
sequent humidifications. Results and conclusions. The development of combined irrigation methods is being
held back due to the many unresolved issues related to irrigation processes. A significant disadvantage of the
existing low-volume local irrigation systems, in relation to the problem being solved, is that without the function of
humidifying the air, leaf surface and lowering the temperature in the plant environment, during vegetative water-
ing in hot and dry years, there is no possibility of regulating the hydrothermal regime, and in general to influence
the physiological processes of plant development. An increase in the required humidity and air temperature, with
injection - drip irrigation, is possible only with precipitation, i.e. for a short period of time, which depends only on
weather conditions. In areas of risky agriculture, where frequent droughts and dry spells prevail, the cultivation of
crops under irrigation by low-volume methods without MDD often leads to significant risk, and leads to partial or
complete loss of yield.

Keywords: innovative irrigation technologies, drip-injection irrigation, combined irrigation, irrigation
technologies.
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YK 631.674
COBEPLUEHCTBOBAHUE CUCTEMbI KAMNEJIbHO-UHBEKLUWOHHOIO OPOLLUEHUA
AnA NONUBA OBOLUHBIX KYJIIbTYP

Xpa6poB M. 0., dokmop mexHuYecKux HayK, 8edywuli Hay HbIl COmpyOHUK
M anep A. B., kaHOudam cenbCKox035(Cme8eHHbIX HayK, crmapuiull Hay4HbIlU compyOHUK

"OreHy «®edeparibHbIl Hay4YHbIU UeHmp audpomexHUKU u menuopayuu um A. H. Kocmsikosa»
2. Mocksa, Pocculickas ®edepauusi
2OreHy Bcepoccutickuli Hay4Ho-uccrnedogamerbCKull UHCMUMmym opowaemozo 3emedenus —
unuan O®IFBHY «®edeparnbHbil Hay4HbIU UeHmp eudpomexHUKU U menuopayuu umeHu A. H. Kocmskosa»
2. Boneoepad, Pocculickas ®edepauyusi

AKTyanbHoCTb. ViccnegoBaHusl no paspaboTkam cUCTEM KOMOMHUPOBAHHOIO OPOLUEHWUSI MHOTO-
NETHMX N CENbCKOXO3ANCTBEHHbIX KynbTyp yveHbimn BHUUIMMM Begytca ¢ 1976 roga. PaspaboTaHHble
paHee mManoobbeMHble cnocobbl NMOMMBa TakMX, Kak KanerbHOe OpOLleHUe, B COMETAHMU C adPO30SIbHbIM
YBMaXXHEHNEM, BHYTPUMNOYBEHHOE OPOLLEHME B KOMOMHALMU C MENKOAUCMNEPCHbIM AOKAEBaHNEM 3apeKo-
MeHaoBanm cebs ¢ MONOXMUTENbHOW CTOPOHBI, 0COBEHHO B KpUTUYECKME OCTpO3acyLunmBble rogpl. Vicnone-
30BaHME CUCTEM ManoobbLEMHOro KOMBGMHMPOBAHHOIO OPOLLEHWSI MPU BbipaLLUMBAHUKN NPOMALLHbIX KyNbTyp
CBENN K MMHUMarbHOW 3aBUCMMOCTU YPOXXaNHOCTM OT KNMMaTn4Yeckmx puckoB. OB beKT nccnegoBaHus. B
OoCHOBe pa3paboTKMm CUCTEMbI OpPOLUEHWUS SIBUIIOCb YCOBEPLUEHCTBOBAHME CUCTEMbl  KanesbHo-
WHBEKLIMOHHOTO OpoLleHnsi. Ha ocHoBe aHanm3a MHOFONEeTHWX MeTeoAdaHHbIX, NpearioxeHa KOMOWHUPO-
BaHHasi OpoCUTENbHAsi CUCTEMA, B KOTOPOW 3aN0XeHbl KOHCTPYKUMOHHbIE 3reMeHTbI Anst hyHKUMOHANBbHbIX
BO3MOXHOCTEI perynupoBaHusi rmapoTeEPMUYECKOro pexuma opollaemMoro yvyactka. Marepuanbl n MeTo-
Abl. B uccnenoBaHuax no perynupoBaHuio rMapoTEPMUYECKOro pexruMa B arpodutoLeHo3ax Hamu 6binu
UCMONb30BaHbl MaTepuarnbl perMoHanbHbIX MeTeocTaHuui. HabniogeHust Benucb execyTodHo. Bpems
Hayana u 3aBeplLUeHus MenkogucnepcHoro goxaesanus (MOQ) onpegensnu no MeTody BPEMEHHOIO WH-
TepBana Mexay nocrnefylwmyMu yenaxHeHusmu. PesynbTatbl U o6cyxaeHus. Pa3sutme kombuHmMpo-
BaHHbIX CNOCOO0B OPOLLEHUS COEPXKMBAETCS B CBA3M C MHOXECTBOM HEPELLEHHbIX BOMPOCOB, KacaroLmuxcst
TEXHOMNOrMYEeCKNX NpoLeccoB opolleHus. CyLiecTBEHHbIM HEAOCTATKOM CYLLECTBYIOLLUMX ManoobbeMHbIX
nokarnbHbIX CUCTEM OPOLUEHUS, MPUMEHUTENBHO K pellaeMon npobneme, siBNsieTca 10, YTO 6€3 hyHKUMK
yBNaXHeHUsi BO34yxa, MMCTOBON NMOBEPXHOCTU U MOHWKEHUS TEMNepaTypbl B cpeae pacTeHui, Npu BereTa-
TMBHbIX MONMBAX B >XapKUe W 3acCyLUNMBbIE roAbl, OTCYTCTBYET BO3MOXHOCTb PErynmpoBaHus rMapoTepmu-
YeCcKOoro pexuma, a B Lenom BNuaTb Ha M3nonormiyeckme npouecchbl pa3Butusi pacteHuid. MNoBbileHve
HeobOXooUMOW BRaXXHOCTU U TeMNepaTypbl BO3dyxa, NPU UHBLEKLMOHHO-KAMNENbHOM OPOLLEHUU BO3MOXHO,
TOMNbKO MpU BbiNageHUn aTtMocdepHbIX OCAZKOB, T.€. HA KOPOTKUA NMepuon BPEMEHW, KOTOpbIA 3aBUCUT
TONbKO OT MOrOAHbLIX YCMNOBUIA. B 30Hax pMckoBaHHOro 3emrenenusi, roe npeobnagarwT YacTble 3acyxu U
CyxoBeW, BO3AEeNbIBaHNE CENbCKOXO3ANCTBEHHbBIX KyNbTYp NPV OPOLUEHUM MarnoobbemMHbIMU crnocobamm
6e3 M[, 3a4acTyo NpUBOAUT K 3HAUUTENBHOMY PUCKY, U BeAET K YaCTUYHOW UNW NOMHOM NoTepe ypoxasi.

Knroyeebie cnoga: UHHOBAUUOHHbIE MexHOMo2uu OpoWeHus, KarerbHO-UHbeKUUOHHOe opouwe-
Hue, KOM6UHU,OOGaHHO€ opowieHUe, mexHosiocuu OpoWeHuU .

LUntnposanue. Xpabpos M. 0., Maiiep A. B. CoBepLueHCTBOBaAHME CUCTEMBI KanenbHO-UHBEKLIMOHHOIO
OpoLLEeHMs Ans NONMBa OBOLLUHbLIX KynbTyp. M3secmuss HB AYK. 2024. 1 (73). 283-289. DOI: 10.32786/2071-
9485-2024-01-32.

ABTOpCKMﬁ BKnaa. Bce aBTOpbl HacTodALlero uccnenoBaHna npuHUManun HenocpeacTtBeHHOe yyacTue B nnaHupoBa-
HUWU, BbINOJNTHEHUN UKW aHann3e OaHHOro uccriegoBaHus. ABTOpr HaCTOFILLleﬂ CTaTbn O3HAKOMWUINCbL C NpeacTtaBlieH-
HbIM OKOHYaTeNlbHbIM BapuaHTOM U OD,O6pMJ'II/I ero.

KoHdnukT nHTepecoB. ABTOpbI 3asiBNAOT 06 OTCYTCTBUM KOH(PNIUKTA MHTEPECOB.

BBeaeHue. Cucrtembl opolleHnsi o6pasyroTcsl U3 OTAENbHbIX MOAYNEN, Kaxabli U3 KOTO-
pbIX MOXET coAepKaTb BCE 3NEMEHTbI CUCTEMbI U UCMOMb30BATLCS KAk CAMOCTOSTENBHO, Tak U B
COBOKYMHOCTU C Apyrumu mogynsamu [2, 12].

CuctemMHble Mogynn ManooObeMHOro OpPOLLEHUA COCTOAT M3 FONTIOBHOrO Hanopoobpasy-
toLero yana, 6noka asTomaTusaumm ynpaeneHus nonnmeoMm, rmaponogkopmiinka n Tpyéonpoeoa-
HOW CeTu C BOAOBbINYCKaMMU.
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Mpu paccmoTpeHnn ManoobbeMHbIX TEXHOMOMMN MONMBa CEMNbCKOXO3ANCTBEHHbIX KyIlb-
TYP, N3 KOTOPbIX KOHCTPYMPYIOTCA KOMOMHUPOBaHHbIE CNOCOOLI OPOLLEHNSI MOXHO OTMETUTb, YTO
0COBEHHOCTBI0 TEXHOMNOMMN MHBEKLMOHHO-KaMNEeNbHOro OPOLLEHUSA ABMASETCS nogada orpaHnyeH-
HOro Konu4yecTsa BOAbl HENOCPEACTBEHHO KaXKAOMY PacTEHUIO TOYEYHbIM BbIMYCKOM B BUAE Ka-
nenb unu HebonbluMx cTpyek. [ocnenytollee pacnpegeneHue Brarn NPOUCXOAMT 3a CyeT Ka-
NUNASPHOro nepeHoca ¢ 06pas3oBaHNEM YCTOMYMBOrO KOHTYpa YBaXHEHWs, COOTBETCTBYIOLLErO
30HEe pacnpocTpaHeHNss OCHOBHOW MorfoLlatoLLen Maccbl KOpHen. Monuebl OCyLLECTBRAIOTCS ne-
puoamnyeckun, HoOpMOM COM3MEPUMON CO CpeaHeCcyTouYHbIM BogonoTpebneHuem nons [1, 5, 6, 8].
[na HaszHa4yeHUs CPOKOB U HOPM NONUBA UCMOMb3YIOTCHA pe3ynbTaTbl HAUMEHbLLEW BraroeMko-
CTW, T.e. onpefeneHnsa pacxofa Bnarv 3a MexnonueHou nepuof. lNpeanoxeHHas TexHonorus
nonuea obecneynBaeT BMaXHOCTb B aKTMBHOM CIlOe MOYBbI Ha NPOTSXKEHUW BCEro BeretaumoH-
HOro nepuoaa, n nogaepXkmBaeT ee Ha NOCTOAHHOM ONTUMarbHOM YPOBHE.

ManoobbemHoe opolleHue B CpaBHEHWU C TPaAMUMOHHBIMM Crlocobamm OpoLLIEHUS,
umeeT pag NPenMyLLEeCTB: 3KOHOMHOE pacxofoBaHue BoAbl B 1,5...2 pa3a MeHbLUe, NoBbILLEeHne
ypOXXanHocTu KynbTyp Ha ypoBHe 20...35% u BbicTpasd OKynaeMoCTb CUCTEMbI OPOLLEHUS, B 3a-
BMCMMOCTU OT BbIpalLMBaeMon 1 BocTpeboBaHHOW KynbTypbl, MPMMEPHO 0 Tpex NnerT.

[Mpn BHYTPMNOYBEHHOM OPOLLUEHUWN MoAada BOAbl OCYLLECTBISAETCH U3 PasfNYHbIX KOH-
CTPYKTUBHbIX BOAOBbINYCKOB, MPOKNaAblBAEMbIX B KOPHEOOMTAeMOM Crnoe MnoyBbl Ha rnybuHe
0,100 0,35M. Mo cnocoby nogayn Boabl B NOYBY BbIAENSOT HanopHoe, 6e3HanopHoe N BakyyM-
HOe BHyTpunoyBeHHoe opolleHue. [Mpu HanopHoM crnocobe Bnara B MoYBy MOCTyNaeT npu Hamo-
pe GonbLueM, Yem rnyburHa 3anoXeHus yBraxXHUTENeun, npu 6e3HanopHOM BenmMymMHa Hanopa co-
OTBETCTBYET rnybuHe 3anoxeHus yBnaxHutenenm — ot 0,1 go 0,35 m u npn BakyymHOM — BoAa
Yepes NopuUCTble CTEHKM yBMNaxHUTENeW nornowaeTcs noj AeMcTBUEM BCacbhiBaloLWen Curbl noy-
Bbl [4, 10, 13].

Pesynbtathl u o6cyxaeHus. KoMnnekcHOCTb BO3AENCTBUS KOMOMHMPOBAHHOIO Maro-
0OBEMHOr0 OpOLLEHMS HA OKPY>KaloLLYH cpeay sSIBUNMOCb KpUTepMeM Bbibopa BapuaHTa CUCTEMbI
KanenbHO-UHBbEKUMOHHOIO cnocoba nonvea.

Bce cnocobbl ManoobGbEMHOro OpOLLUEHMS SABMSATCS 3KONornyeckn 6esonacHbiMu Cno-
cobamu opolieHusi. JlokanbHoe yBnaXHEeHWe MOo4YBbl MCKIIOYaEeT MOBEPXHOCTHBIA CTOK OpOCU-
TenbHOM BOAbl, NpedoTBpaLlaeT CMbIB MOYBbI M BbIHOC MUHEpParibHbIX COfen B BOAONPUEMHUKM,
CHWKaeT ucnapeHue ¢ NoBepPXHOCTM MOYBbI U YMEHbLUAET pa3BUTME COPHOW pPacTUTENbHOCTM B
mMexaypagbsx [3, 9, 11].

Ona ucknioyeHns pactekaHus BoAbl MO MOBEPXHOCTWU MOYBbI, @ Takke ANS CHWXEHUS
YNNOTHEHWSI MOYBbLI MPU €€ UcnapeHun, paspaboTaHa cucTeMa KanesnbHO-UHBLEKLMOHHOIO Opo-
LeHWs, NO3BONAILWAn nogaBaTb OPOCUTENbHY BOAY HENOCPeACTBEHHO B KOPHEBYI CUCTEMY
BO34enbiBaeMoro pacreHus. Micnonb3oBaHve MHbEKTOPA, 3arnybneHHoro B Mo4By B 30HE pacno-
NOXEHMS KOPHEBOW CUCTEMBI, 3HAYUTENBHO YMEHbLUAET PACX0A4 MOSIMBHON BOAbI.

Cucrtema KanenbHO-UHBLEKLMOHHOIO OPOLLEHUS MOXET ObITb NPUMEHEHA HA PaBHUHHBLIX
3eMnsX, Kak npy OpOLLEHUN OBOLLEN, Tak 1 MPU OPOLLUEHUN AFOAHBIX U CaA0BbIX KyNbTyp, MOTOMY
Kak, 3axBaT yBnaxHsiemon nonockbl coctasndet 0,35...2 meTpa. [na OBOLUHbIX KyNbTyp npume-
HseTcs nonmeHaga nonoca ot 0,35 go 0,7m.

Cuncrtema KanenbHO-UHBEKLMOHHOIO OPOLLEHNSI OBOLUHbLIX KynbTyp (PUCYHOK 1) cocTouT
13 nonueHoro Tpybonposoda 1, Ha KOTOPOM YCTaHaBMMBAKOTCH C MOMOLLUBI COeAMHUTENbHbIX
natpybkos 2 pacnpegenutenu 3. Kaxgbin pacnpegenutens 3 cHabXeH HECKONMbKUMU BOOOBbI-
nyckamu 4, KOTopble coeanHeHbl TMokuMn natpybkamm 5 ¢ BHYTPUNOYBEHHBLIMU YBRAAXHUTENSAMU
6, BbINONMHEHHLIMM B BMAe Ao3aTopa pacxofa BOAbl U YCTAHOBMNEHHLIMU HEMOCPEACTBEHHO Y
pacteHun 7.

MpuHyun pabomsi cucmemMbl Kane/lbHO-UHbEKYUOHHOU cucmemMbl OCYLLECTBNSIETCH
cnegyowmm obpasom (pucyHok 2). Kaxabii BHYTPUNOYBEHHbIVM YBAaXHUTENb 6 3arnybnawTt B
noysy B MECTE pacrofioxeHus pacteHun 7. MonmeHom Tpybonposog 1, nocpeacTBOM nopayv
BOAbl HACOCHOW CTaHUMEN Yepe3 pacrnpenennTenbHbIi TpyOonpoBoa, 3anofHAT NOSIMBHOW BO-
pon. OpocutenbHas BoAa Yepes coeavHUTenNbHbIE NaTpydbku 2 noctynaeT B pacnpegenutens 3,
OTKyaa yepes BoOoBbINyckn 4 1 rubkue natpybku 5 nogaeTca BO BHYTPUNOYBEHHLIE YBRNAXHUTE-
nn 6 n panee B KOpHeOOMTaeMbIl criol NoYBbl. Pacxoa Boabl 0AHOro pacnpegenutens 3 genuT-
Cca Mexay 5-10 BHYTPUMOYBEHHbIMU YBRAXHUTENAMU 6, YTO MO3BOMSET YMEHbLUMTb KOHTYP
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YBNaXXHEHWS, TaK Kak pacxof OOHOro yBMaKHUTENH CyLECTBEHHO CHU3WUTCSH B CPaBHEHMU C BO-
OOBbIMYCKOM KanenbHOro opowleHus un coctasut He 1,5...3,5 n/vac, a Bcero nuwb 0,6- 1.0 n/yvac.
KoHTyp yBRaXXHEHWS NMpU OPOLLEHNM OBOLLHbIX KyNbTyp pa3meLLaeTcsi B 30HEe OCHOBHOMO pacnpo-
CTPaHEeHMs1 KOPHEBOW CUCTEMBbI KaXKAOro pacteHms 7.

PucyHok 1 — Y3en pasmelueHns nofiMBHON NMHUN B CUCTEME KanernbHO-UHBbEKLNOHHOMO OpOLLEHUS
ONS OBOLLHbIX KyNbTyp
1 — nonuesHon TpybonpoBof; 2 — coeanHUTeNbHbIE NaTpyOku; 3 — pacnpegenuTens; 4 — BOAOBbLIMYCKY;
5 — rmbkme naTpybku; 6 — BHYTPUNOYBEHHBIN YBNAXHUTENb; 7 — MECTO PACMONOXEHUS pacTEHUN
Figure 1 — The node for placing the irrigation line in the drip-injection irrigation system for vegetable crops
1 —irrigation pipeline; 2 — connecting pipes; 3 — distributor; 4 — outlets; 5 — flexible pipes; 6 — subsurface
humidifier; 7 — location of plants

PucyHok 2 — PasmelleHre KanenbHO-MHBEKLUOHHOIO y3ria ¢ BOAHbIM pacnpegenurenem B pa3pese
Figure 2 — Placement of a drip-injection unit with a water dispenser in the section

[nsa nonHoTbl NpeacTaBNeHHON CUCTEMbl OPOLLEHUSI Ha PUCYHKe 2 NokasaHo pasMelle-
HWe OTAenbHO B3ATOro MOSIMBHOIO y3na B pa3pese.

[na npon3BoACcTBa MENKOAUCNEPCHOMO OOXAEBAHUSA PUCYHOK 3, B NPeACTaBlIEHHOW CU-
CTeMe KanenbHO-MHBbEKLUMOHHOTO OPOLLEHUsI MPeayCMOTPeH BXOAHOW KOHBEKTOp 4 Ons rmgpas-
NNYECKOro COMPSDKEHMS C pacnbinuTenbHon Hacagkon 10, kOoTopas ycTaHaBnMBaeTCs Ha pac-
npegenutenu 3.
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PucyHok 3 — YctaHoBka MO ons yBnaxHeHUs OBOLLHbIX KyNbTyp
1 — nonuBHOW TPyGONpPoBOa; 2 — BHYTPUMOYBEHHbBIE YBMNAXHUTENW; 3 — pacnpeaenvTens; 4 — BXOAHON
KOHBEKTOP; 5 — aganTep; 6 — cTorka; 7 — markasi Tpyoka; 8 — BxogHow aganTep; 9 — knanaH;
10 — pacnbinuTenbHasa Hacagka
Figure 3 — Installation of MDD for moistening vegetable crops
1 —irrigation pipeline; 2 — subsurface humidifiers; 3 — distributor; 4 — inlet convector; 5 — adapter; 6 — rack;
7 — soft tube; 8 — inlet adapter; 9 — valve; 10 — spray nozzle

MpeacTaBneHHas opocuTenbHasi cuctema pabotaeT Ha manom Hanope go 0,15 Mla.
Mpu nogHATUM Hanopa BoAbl B nonveBHoMm Tpybonposoge 1 Bbiwe 0,15 Mla, cpabaTbiBaeT kna-
naH 9 Ha OTKpPbITME, N OCYLLECTBISAETCA MENKOAMCNEPCHOE AoXAeBaHuWe, C pacnbifioM Kanesnb
Boabl 500...700Mmk.

3akntoyeHune. PaspaboTaHHas KOHCTPYKUMSA NO3BONSET nodaBaTb BOAY fOKanbHO KaxgoMmy pac-
TEHWUI0 HENOCPEACTBEHHO B KOPHEBYO CUCTEMY, He cOo34aBas YBNaXXHEHHY MOSIoCY Ha NMOBEPXHOCTU NOoY-
Bbl, YTO MO3BOSUT: CHU3WUTb UCNAPEHWNE Braru, NOfMBHbLIE HOPMbI, YMEHbLUNTbL YNIIOTHEHNE MOYBbLI NPU MO-
nvBe, ynyyuTb U COXpaHWTb BOAHO-BO3AYLUHbIN 06MeEH B noyse. B pacnpegenvtenbHbiX U NONMBHBIX TPY-
bonpoBofax NpakTUYECKN HE MPOUCXOAUT NOTEPU HaMopa, YTO OO BACHAETCS HE3HAYMTENBHOCTLIO pacxoaa
NOMVMBHON BOAbI U paBHOMEPHLIM pacnpeaeneHnemM ero no AnuHe atux Tpybonposoaos. Cuctema cnocob-
Ha paboTaTb Npu HU3KOM pabodeM Hamnope, YTO AAeT BO3MOXHOCTb NPUMEHEHUS KanenbHO-MHBEKLIMOHHOM
cucTeMbl MpU BOMbLUMX YKITOHAX MECTHOCTU, e CIOXHO NPOBOAWTL BEreTaLMOHHbIE NOMMBbLI U3-3a 3HAYK-
TenbHbIX penbedHbIX NepenagoB opolaembix Moaynen. Bogosabop gomkeH HaxoauTbCs Bbille opollae-
Moro ydacTtka. OcHalleHe CUCTEMbI OpoLLEHUsT OYHKUMEN MENKOQUCNEPCHOrO AOXAEBAHUS NO3BOMMUT UC-
KrnoyaTb KnumaTuyeckue pUCKM B 3acyLUnuBble U OCOBEHHO OCTPO3acyLUNuBbLIE BereTauuMoHHble Nepuobl
npv BO34eNbIBaHUN NPOMALLHbIX KyNbTyp.

Conclusions. The developed design allows water to be supplied locally to each plant directly into
the root system without creating a moistened strip on the soil surface, which will: reduce moisture evapora-
tion, irrigation norms, reduce soil compaction during irrigation, improve and preserve water-air exchange in
the soil. There is practically no pressure loss in distribution and irrigation pipelines, which is explained by
the insignificance of irrigation water consumption and its uniform distribution along the length of these pipe-
lines. The system is capable of operating at low operating pressure, which makes it possible to use a drip-
injection system in mountainous areas where it is difficult to carry out vegetation irrigation due to significant
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differences in irrigated modules. The water intake should be located above the irrigated area. Equipping the
irrigation system with the function of fine sprinkling will eliminate climatic risks in arid and especially acutely
arid growing seasons when cultivating row crops.
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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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