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Summary
Based on research conducted in 2022 at the Educational Research and Production Center of the Vol-
gograd State Agrarian University «Gornaya Polyanay, the article presents the results of studying of the
mole maker main elements (two rack options and three forms of expanders for them), as the main
working body for the formation mole irrigators — the main elements of the mole irrigation system. It
has been established that trapezoidal racks with a “knife” (a front cutting edge 30 mm wide along the
entire height of the stand) and a “chisel” (a rectangular cutting surface of the drainer) with a cone par-
abolic expander 380 mm long attached to it form the best mole plough construction.
Abstract

Introduction. At present, drip subsoil irrigation is being intensively developed in the USA, Israel and
other countries. The main advantage of these systems, in comparison with drip irrigation, is the com-
plete mechanization of laying drip pipes with a diameter of 16 mm into the soil to a depth of 0.5 m. In
this regard, the use of mole irrigation systems, as a main type of subsurface irrigation, consisting of the
soil pipes, is a more efficient and cheaper method to deliver water and fertilizers directly to the roots
of plants. Such soil pipes (mole sprinklers) are formed annually after the passage of a mole-maker, a
special working body fixed on the frame of the MTZ-82 tractor. Object. Mole plough for formation of
the mole sprinklers. Materials and methods. In the field experiments carried out at the Educational
Research and Production Center of the Volgograd State Agrarian University «Gornaya Polyanay, 2
variants of the mole-maker stand and 3 forms of expanders for them were investigated. The racks were
trapezoidal form with «knife» (a front cutting edge 30 mm wide along the entire height of the stand)
and with «chisel» (a rectangular cutting surface of the drainer) and a rectangular shape with an ellip-
soid shape of the cutting surface of the drainer. The expanders were a combination of a cone and a
cylinder (cone-cylindrical); cone and paraboloid (cone-parabolic) and on the contrary, paraboloid and
cone (parabolic-cone) shape 300 and 380 mm long. The choice of the most effective design was eval-
uated by the degree of the molehill destruction. Results and conclusions. Comparison of two variants
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of the mole rack showed that the design of the trapezoidal shape with a «knife» and a «chisel» was
much more efficient, because for any shape and size of the expanders, the degree of destruction of the
formed molehills was 5 ... 38% lower than when using a rectangular form with an ellipsoid the shape
of the cutting surface of the drainer. Evaluation of the expander various options made it possible to
establish that the cone-parabolic shape of the expander 380 mm long made it possible to form the most
dense form of mole irrigators with a diameter of 50 ... 70 mm at a depth of 0.45 ... 0.50 m, minimizing
the degree of destruction. The obtained results will be used to create an effective mole irrigation sys-
tem for technical (on the example of cotton) and leguminous crops (on the example of soybeans). This
study was supported by a grant from the Russian Science Foundation and the Administration of the
Volgograd Region under project No. 22-26-20070, https://rscf.ru/project/22-26-20070.

Key words: mole irrigation, mole plough, mole irrigators, racks and expanders for
mole sprinklers, diameters and depth of mole hills.
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VIK 631.674.4
COBEPHIEHCTBOBAHUE KOHCTPYKIIUU KPOTOBATEJIA JIsA
®OPMUPOBAHUA CUCTEMBI KPOTOBOI'O OPOLIEHUSA B
HUXHEM ITOBOJI’KBE

C. I'. Muj1oBaHOB, KAHOUOAM CeNbCKOXO3AUCMBEHHBIX HAYK, HAYYHbIU COMPYOHUK
E. A. XoasikoB, 00kmop cenbCKoxo3suucmeeHHbliX HayK, npogeccop
H. O. IleTpoB, 00kmop cenbcKoxo3aUCm8eHHbIX HAYK, NPogeccop
K. B. bBonaapeunko, acnupanm, miaowuii HayuHull COMpyOHUK

D@I'FOY BO Bonzoepadckuui I'AY
2. Boneoepao, Poccuiickas ®edepayus

AxkTyanbHocTh. B Hactosmee Bpemst B CIIIA, W3panie u ApyruxX CTpaHax MHTEHCHUBHO Pa3-
BHMBAETCs KallelbHOE BHYTPHUIIOYBEHHOE opolieHrne. OCHOBHOE MPEUMYILIECTBO 3TUX CHCTEM, IO CpaB-
HEHHIO C KalelbHBIM OPOIICHHEM 3aKITI04aeTCs B MOTHON MEXaHHM3alU YKIAJKHA KalelbHbIX TPyOOK
nuamerpoM 16 MM B mouBy. B aTOM mutaHe mpezcTaBiiseT 3HaUUTENbHBINH HHTEPEC HUCIIOIb30BAHNUE CH-
CTeM KpPOTOBOT'O OpOIIEHHS, KaK OCHOBHOW Pa3sHOBUIHOCTH BHYTPHUIIOYBEHHOT'O, COCTOSIIUX M3 IOY-
BEHHBIX TPYO VIS 1MOJIa4M BOJBI M YAOOPEHUH HEMOCPEJACTBEHHO K KOPHSIM pacTeHuil. Takue movBeH-
HbIE TPYOBI (KaHaJbl) GOPMHUPYIOTCS €XKETOJHO TIOCIIe IPOX0a KPOTOBATEIS — CIEUAIBHOTO padoye-
ro opraHa, HaBelIeHHOro Ha pamy TpakTtopa MT3-82. O0bekT. KpoToBaTens i Hape3Ku KPOTOBBIX
opocutencii. MaTtepuaiabl U MeTOAbl. B MONEBBIX OMbITaX, NMPOBEACHHBIX B Y4eOHOM Hay4YHO-
MPOM3BOACTBEHHOM IieHTpe «[ opHas nossiHay Bonrorpanackoro ['AY, ObuiM HCCII€A0BaHbI 2 BapUaHTa
KOHCTPYKIIMH CTOWKH KpoToBatens U 3 Gopmbl ymupureneit kK HuM. CTOWKK ObLIH TparenenaaabHOoi
(OpPMEI ¢ «HOXOM» (TTEPEAHsIs peKyIas KpoMKa mupruHor 30 MM 10 BCel BBICOTE CTOHKH) M «JI0JI0-
TOM» (TIPSIMOYT'OJIBHOM (POPMBI pEXKYIIast MOBEPXHOCTh JpeHepa) U MPSAMOYTOIbHON (OPMBI C AIITHII-
cougHON (hopMOH PEKYIIEH MOBEPXHOCTH ApeHepa. YIIMPUTEIN MPEACTABIIIM OO0 KOMOMHAIIMIO
KOHYyCa Y MHUJIUHpa (KOHYCOIMIMHIAPUISCKON (hOpMbI); KOHYca U mapaborionaa (KoHycomnapabosrye-
cKoit (hopMbI) U1 Ha00OPOT, MapaboIoKIa U YCeUEHHOrO KOHyca (rapabojgakoHUYecKor (hOpMbI) JTH-
Hoit 300 u 380MM. BeiGop Haunbomee 3 eKTUBHON KOHCTPYKIIMK OI[CHUBAJICA 110 CTEIIEHU OCHIIaHMS
KpoTOBHUH. Pe3yibTaThl M BbIBOABI. CpaBHEHME JBYX BapHAHTOB CTOMKM KPOTOBATENS MOKA3al0, YTO
BapHaHT KOHCTPYKIIUH TparenenjaibHONH (OPMBI C «HOKOM» H «JIOJIOTOMY OBbLI 3HAYUTENBHO S dek-
THUBHEE, TaK KaK MpH JIOObIX (opMax M pa3Mepax YIIUPUTENEH CTeleHb OChIaHus CPOPMUPOBAHHBIX
KpOTOBUH ObLI Ha 5...38 % HUXKe, 4eM NP HCIIOIb30BAHUH MPSIMOYTOIBHON CTOMKH C SJLTUIICOUTHOM
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dopmoii pexymiel moBepxHocTH ApeHepa. OleHKa pa3IMYHBIX BAPUAHTOB YIIMPHUTENEH MO3BOIHIIA
YCTaHOBHUTH, YTO KOHYCO-TIapaboinueckas GpopMa yimupuTeas LiuHoH 380 MM mo3Bossiia opMUpo-
BaTh CaMylo TUIOTHYIO (OpMY KPOTOBEIX opocuteneit auamerpom 50...70 mm Ha riyoune 0,45...0,50
M, CHIDKasl 0 MUHHMYyMa CTeleHb pa3pymeHus. [lomydeHHsie pe3ynbTaThl OyAyT HCIIOIb30BAHbI IS
co3anus dPPEKTUBHON CUCTEMBI KPOTOBOTO OPOIICHUSI TEXHUYECKUX (HA MPUMeEpE XJIOMYaTHUKA) U
3epHO000OBEIX KYJbTYp (Ha mpuMepe cou). McciieqoBaHue BHITIONHEHO 32 CYET Cpe/cTB rpaHTa Poc-
cuiickoro HaydHoro ¢onna u AamuHuctpanun Bonrorpajackoi obmactu mo npoekty Ne22-26-20070,
https://rscf.ru/project/22-26-20070.

Knrwoueswie cnosa: Kpomoeoe opoutenHue, Kpomoeameiu, Kponoevble opocumeiu, yuu-
pumeiu Kpomosameii, ()uaMempbz Kpomoevlx opocumeﬂeﬁ, mexHojocuu OpouLeHuUsl.

HutupoBanmne. MunosanoB C. I'., XogsakoB E. A., Ilerpos H. 0., bonnapenko K. B. Coepien-
CTBOBaHME KOHCTPYKIIMU KPOTOBATENSI U (YOPMHUPOBAHUSI CHCTEMBI KPOTOBOTO OpotieHus B HikHem
[oBomxbe. Uzgecmus HB AVK. 2023. 3(71). 162-173. DOI: 10.32786/2071-9485-2023-03-16.
ABTOpcKkMii BKJIaJ. Bce aBTOpBI HACTOSIIET0 MCCIEIOBAHUS IMPHHUMAIN HETOCPEICTBEHHOE y4acTHE B
IUTAHUPOBAHUHY, BHIIIOJIHEHUH WM aHAJHM3€ JaHHOTO HccienoBaHus. Bee aBTOpI HacTosIIEH CTaThu O3HA-
KOMMUJIMCh C IIPEICTABICHHBIM OKOHYATEIbHBIM BAPHAHTOM U OJJOOPUIIH €ro.

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

BBenenne. B Hactosiniee Bpems cpenu HauOoliee pacpOCTpaHEHHBIX CIIOCOOOB IMO-
JIMBa, TaKUX KakK I[MOBEPXHOCTHOE OPOIIECHUE, JOKIEBAaHHE, KalelbHOE MOBEPXHOCTHOE U
BHYTPUIIOUBEHHOE OPOIIECHUE BHYTPUIIOYBEHHBIN MOJIUB CEIbCKOXO3SHCTBEHHBIX KYJIBTYp 10
TpyOaM-yBIa)KHUTENSAM, YIOKEHHBIM Ha ri1youny 0,4...0,5 M, 3anuMaeT ocoboe Mecto. MHo-
roJIETHUE MCCIEeI0BaHUsS B BoJrorpajackomM rocylapcTBEHHOM arpapHOM YHHMBEPCUTETE IO
BHYTpUINouBeHHOMY opoieHuto (BI1O) kopHemnnonoB Ha npuMepe peabKu U CTOJIOBOM CBEK-
JIbl, TACJIEHOBBIX KYJIbTYp, HA pUMEpe TOMATOB U nepua [6, 7, 16] mokaszaiu, 4To 3TOT CIO-
co0 MoJiMBa, TAKXKE KaK U KaleJIbHOE OPOLICHHE, T03BOJISIET 3HAUUTEIBHO 00JIErYnuTh IKCILTY-
aTalMio y4acTKOB, CHU3UTH JI0 MUHUMYMa MCIIApEHHE C MOYBBI, 10JaBaTh yI00peHHs] BMECTe
C ITOJIMBHOM BOJIOM HENMOCPEICTBEHHO K KOPHSAM PAaCTEHUM, IOBBICUTH YPOKAWHOCTh, CHU3UTh
pacxo/ OPOCUTEIHLHON BOJIBI 110 CPAaBHEHUIO ¢ JoXkAeBaHHeM. OTHOBPEMEHHO C ATHM HCUe3a-
€T HeoOXOUMOCTh B THIATEJIbHOM OYMCTKE IMOJMBHOM BOJBI U PE3KO BO3PACTaET CPOK IKC-
IUTyaTallii CUCTEMBI 110 CPABHEHHUIO C KaleJIbHbIM IIO0JIMBOM.

I'maBHast CJIOKHOCTH B CO3JaHMM CHUCTEM BHYTPHIIOUBEHHOTO OPOLLUEHUS 3aKIIOYaeTCsl B
HEOOXOJMMOCTH UCTIOJIb30BAHUS CIIELMAIBHON TEXHUKH C IIEJIbI0 YCTPOMCTBA TpaHILIeH JUIs BHYT-
PHUIIOUBEHHBIX YBIQKHUTENIEH. B 3TOM IU1aHe mpezcTaBiisieT 3HaunTeIbHbIH HHTEPEC HCIIOIb30Ba-
HHUE CHCTEM KPOTOBOI'O OPOLIEHUS KAK OCHOBHOM Pa3HOBHIHOCTH BHYTPUIIOYBEHHOI'O, COCTOSIIIINX
13 TIOYBEHHBIX TPYO JUIs MOJAa4M BOJbI U YIOOpEHHI HEMTOCPEICTBEHHO K KOPHSAM PacTeHUH.

Ha rore Poccnn ero ucnosp30Bajii B OCHOBHOM JUIS TOJIMBA CEIIBCKOXO3AMCTBEHHBIX
KYJIbTYp XKUBOTHOBOJYECKUMHU CTOKaMH [2]. 3a pyOeKOM KpPOTOBOE OPOIICHUE HUCCIEIOBAIH
B bpasumuu [17], Aprenatune [15], [loptyramuu [10], Erunrte [14], Kutae [13], CILIA [9],
Kanane [18], Upane [11] u Hunepnangax [12].

B Bonrorpanckoii o6actu, kak Hanoosnee TunnaHou st Hikaero TToBomxbs, KpoToBOE
OpOIIICHHE HM3Y4YaeTCs BIEPBbIC, O3TOMY LEHTPAIBHOW 3a/layeid MPOBEAEHHBIX HCCIEIOBAHUIMA
BCTaJIa HEOOXOAUMOCTh pa3paboTKa paboYMX OPraHOB-KPOTOBATENEN Ul YCTPOHCTBA KPOTOBBIX
opocHTeNel B [0YBe. ITO OCHOBHAS YaCTh MOJUBHOM CETH CUCTEMBI KDOTOBOTO OPOLIEHUSI.

MarepuaJibl 1 MeTOAbI. YUYacTOK, Ha KOTOPOM MPOBOJIMIMCH UCCIIEIOBAHUS, HAXOIUTCS
B Mexaypeube Boiirn u Jlona. Knmumar B 3TOM peruoHe pe3ko KOHTUHEHTAIbHBIN. JIeTo — xkapkoe,
CyXO€ C MPAKTUYECKH IMOJHBIM OTCYTCTBUEM J0XKJIEH B HIOJIE U aBrycTe. 3UMa — XOJO/AHasl, Ma-
nocHexHas. [loneBbie onbIThl, BINOIHEHB! B 2022 rogy B YueOHOM Hay4HO-IPOU3BOJCTBEHHOM
nentpe «lopnas [lomsna» Boisrorpaackoro rocyaapcTBeHHOTO arpapHoro yHuBepcutera. OHu
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SIBIISIFOTCSL 0a30BOM YacThIO (HAYaJIbHBIM 3TArloM) MHOTOJIETHHX IIOJIEBBIX OIBITOB IO pa3paboTke
CHCTEMBI KPOTOBOTO OPOIIEHHSI TSI BHIPAITUBAHUS TEXHUUECKUX (HA MPUMEpPE XJIOMIATHUKA) U
3epHOO000BBIX KYJIBTYp (Ha MPUMEPE COM), KOTOPbIe OYayT 3amoxeHbl B 2023 .

[TouBsl yuacTka Tunuunbie 11 HuskHero [10BOMIKbS CBETIIO-KAIITAHOBBIE CPEIHE- U
TsOKEMOCYrTMHUCTRIC. [ToMBHAS CeTh CHCTEMBI KPOTOBOTO OPOIICHHSI COCTOUT M3 KPOTOBBIX
opocureneil. OCHOBHBIM pab04YMM OpPraHOM JUIsl HAPE3KU KPOTOBBIX OPOCUTENIEH B IIOYBE SIB-
JsieTCsl KPOTOBATEIb.

Jljis Hape3KU KPOTOBHUH MOKET IOJI0OMTH 000pyioBaHue A GOPMUPOBAHUS CUCTEM
TOPU30HTAJIBHOTO JIpeHa)ka (CUCTEMbI KPOTOBBIX JipeH) [ 1, 3-5, 8].

N3yuenue BoimyckaeMoil poaykuuu B Poccun u 3a py0eskom 1o3BoJInIIO BeIOpaTh /1Ba
BapHaHTa KPOTOBATEIS JJIsl HAPE3KU KPOTOBBIX OPOCUTEIIEH B MOUBE (PUCYHOK 1), cocTosImm
u3 cToiiku (a) ¢ nperepom (b) u ymupurenem (d), 3akpernaéHHON Ha CICIMATBFHYIO paMy C3aau
tpakTopa MT3-82. Mcnonb3oBaHue Takoil CTOMKH [03BOJIIET HApe3aTh KPOTOBUHBI — IOYBEH-
HbI€ TPYOBI 110 XOAY IBUYKEHUS TPAKTOPA.
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Pucynok 1 — BapuanTsl CTOWKH IS yCTPONCTBA IMOJIUBHOM CETH MPU KPOTOBOM OPOIIEHUH:
la — croiika MPsAMOYTOJIbHAS C JUTUIICOUTHON (hOPMOH PEXYIIeH TOBEPXHOCTH IpeHEepa.
1b — croiika TpanenenanbHas C «KHOKOM» U «IO0IOTOM;

a — cTolika, b — qpeHep, ¢ — A010TO, d — YIIUPHUTENb, € — EPEAHSSI PSKYINas KPOMKa
Figure 1 — Irrigation network rack options for mole irrigation:
la — the stand is rectangular with an ellipsoid shape of the cutting surface of the drainer;
1b — trapezoidal stand with "knife" and "chisel";

a — stand, b — drainer, ¢ — chisel, d — expander, e — knife

OAHOBpPEMEHHO C UCCIIEJOBAaHUEM CTOEK KPOTOBATEJISl B HAIIIMX MOJIEBBIX ONbITaX ObI-
JIY U3y4YeHbl 3 BapUaHTa KOHCTPYKIUH YIIUPUTEIICH:

1. Ymuputens ans kpotoBarens Ne 1 (pucyHok 2), coueTaromieil KOHYC U LUJIUHAD

(KOHYCOUMJIMHIIPUYIECKON (OpMBI) C Tpemsi BapHaHTaMU COOTHOIICHHS HAWOOJIBIINX |
HaWMEHBIINX JUAMETPOB:

e la. 50 u 30 mm;
e 1b. 60 u 40 mm;
e lc. 70 50 mmM.
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Pucynok 2 — ®opmsr ymmmputenst 1 kporoBatemst Ne 1
Figure 2 — Forms of expander for mole maker No 1

2. Ymmputens aiisa kpotoatens Ne 2 (pucyHok 3), codeTaronieil yced€HHbIE KOHYC U
napabosion1 (KoHyconapadoIndeckoi Gopmbl) ¢ TpeMs BapHaHTaMHU COOTHOIICHHS
HaMOOJIBIINX ¥ HAUMEHBIINX THAMETPOB:

e 2a. 50wu 40 mmMm;

e 2b. 60 1 40 mmM;

e 2c. 70 u 40 Mmm.

Bce ymuputenu kporoBarens Ne 1 u 2 umenu mmuay 380 MM.

Pucynok 3 — @opmsr ymmmpuTenst s KporoBatens No 2
Figure 3 — Forms of expander for mole maker No. 2

3. Ymmpurens uist kpotoBaress Ne 3 (pucyHOK 4), coueTaroliel mapadoJiona u yce-
4EHHBINA KOHYC (TTapaboakoHUIEeCKOl (POPMBI) ¢ TpeMs BApHaHTaMH COOTHOIIICHHUS
HanOOJIBIINX ¥ HAUMEHBIINX THAMETPOB:

e 3a. 60 u 50 mmMm;

e 3b. 70 1 60 MmM;

e 3c. 80 u 70 Mmm.

Bce ymmpurenu Ne 3, a taxoke Bapuant 1d aus ymupurens Ne 1 u BapuanT 2 d ymm-
putens Ne 2 ¢ couerannem nuametrpoB 60 u 40 Mm umenu muHy 300 MM.
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Pucynok 4 — @opmbl ymmmpuTens s KporoBatenst Ne 3
Figure 4 — Forms of expander for mole maker No. 3

Onenka 3pGEeKTHBHOCTH MPUMEHEHUS PA3IMYHBIX KOHCTPYKIIUN CTOWKH M YITUPUTE-
Jeil MpoU3BOAMIIACH IO CTENEHH COXPAaHHOCTU KPOTOBHUH.

HcnpiTanus NpoBOJMINCH CIETYIOIUM 00pa3oM: MOcje Hape3Ku KPOTOBOIO OPOCHTeE-
ns1 ymHOM 50 M Ha paccrosiHuy 20 M OT €ro Havajla pacKanbIBajau CEYCHUE KPOTOBHUH, BU3Y-
QJIbHO U3MEPSUIN NOJTyYEHHBIH TuaMeTp, TITyOMHY Hape3KU U 3aTeM C IIOMOIIbIO CUCTEMBI Te-
nenHcnekuu «Canamanjapa 2» yCcTaHaBIMBAIU CTEIEHb UX Pa3pYyLLIECHUS U COXPAHHOCTH.
OO0cneoBaHMe MTPOBOIIIIOCH B 00€ CTOPOHBI OT MecTa packonku. [IpoBenénnas crémka (s
npuMepa, MokKazaHHas Ha pUCYHKax 5 u 6) mo3BoJisijia ¢ JOCTATOYHOM CTENEHbIO TOUHOCTH
OTPEJENIUTh CTENIEHb OCBIIIAHUs CTEHOK KPOTOBHH I Ka)KJI0TO BapUaHTa UCCIEAYEMbIX
YIIUPUTEIEH.

Pucynok 5 — KporoBuna (chéMKa Briepénm) Pucynok 6 — KporoBuna (chéMKa Ha3an)
Figure 5 — Molehill (shooting forward) Figure 6 — Molehill (shooting back)

[ToyeBbie WCTIBITAHHSI TTPOBOIMIIN TIPU PA3HOU BIYKHOCTH IOYBBI, B CPEJTHEM OHA CO-
crasisiia 80...85 % HB. B manHoi# crarhe mpeacTaBiieHbl OCPEAHEHHBIC JAHHBIC UCTIBITAHMS
KPOTOBBIX OPOCHTENICH, TPOBEIEHHBIC HA MOYBAX C PA3JIMYHONW BIAKHOCTHIO MIOYBHI B JICTHE-
oceHHuit nepuox 2022 r.

PesyabTaTsl U 06cy:xkaeHue. [lnamerpsl chOPMHPOBABIIMXCS KPOTOBUH M CTEICHBb
OCBITIaHUS OBUTH OCHOBHBIMU KPUTECPUSMHU OLEHKUA 3PPEKTUBHOCTH U JABYX BaAPHUAHTOB CTOM-
KH C Pa3JIMYHBIMH TIapaMETPaMH, K KOTOPHIM MOOYEPEIHO MPUCOCIAUHSIINCH TPEX BapHaHTA
VIIUPHUTEIEH pa3IndaHON (HOPMEI.

Pe3ynbTaThl MCTIBITAHUS YITUPHUTEICH KOHYCOMMIUHAPUICCKOW (POPMBI MMOKA3aHBI B
Tadaure 1.
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Tabnuna 1 — Pe3ynbTaThl HCIIBITAHHUS YIIMPHUTENEH KOHYCOMIAHAPUIECKON (POPMBI
Table 1 — Test results for cone-shaped expanders

Bapuant . | Haubonb .
Jnuua | HavanbHbli o Koneunsrii
OIbITa 185051 Huamerp | ['mybuna | Crenenb
VIIUPH | JTUAMETP JUaMETP
(mmdp TamMeTp KpPOTOBHUHBI, | HAPE3KH, | OCHIIAHUS,
Hpu TeNnd, | YHIIUPHUTENs, ppHTes YIIUPUTENS . " o
’yIH }‘H-I ()
Tens) | W MM (d1), mm (d2), mm
la 50 30 55 0,47 87
1b 380 25 60 40 62 0,49 66
Ic 70 50 72 0,50 50

Pe3ynbTarhl ucnblTaHus ymupuTened KoHycomnapabojandeckoil (opMbl NOKa3aHbl B
Tabuue 2.

Tabnuna 2 — Pe3ynbTaThl HCIIBITAHHUS YIIMPHTENEH KOHYconapadonndeckoi Gpopmbl
Table 2 — Test results for parabolic cone expanders

Bapuant . | Haubonn .
Hnvuna | HaganpHbIH o KoneunbIit
OIbITa 185051 Huamerp | [myOuna| Crenenb
VIIUPH | JUAMETP JTaMeTp
(mudp JTaMeTp KPOTOBHUHBI, | HAPE3KH, | OCBIIAHUS,
TENS, | YIIUPUTENS, YIIUPHUTEIS, o
YIIUPH YIIUPUTEISL MM M %
MM MM MM
TEIs) (d), mm
2a 50 40 58 0,45 40
2b 380 25 60 40 63 0,46 25
2c 70 40 77 0,47 11
Pesynbrarhl ucnpiTaHus ympuTeae mapadoiakoOHnIecKo (hOpMBbI TTOKa3aHbI B Ta0-
nute 3.
Tabnuna 3 — Pe3ynbTaThl UCIIBITAHKS YITUPUTENIEH TapadoIaKOHUIECKON (HOPMBI
Table 3 — Test results for parabolaconic expanders
Bapuant . | Haubonb .
Hnvuna | HavanbHbIN o KoneunbIit
OIbITa 185051 Huamerp | I'mybuna | Crenenn
VIIUPH | JUAMETP JTaMeTp
(mudp JTaMeTp KPOTOBHUHBI, | HAPE3KH, | OCHIMTAHMS,
TeNS, | YIIUPHTEN, YIIUPUTEISL N
YIIUPH YIIUPUTEISL MM M %
MM MM (d2), mm
Tens) (d1), mm
1d 60 40 65 0,49 85
2d 60 40 60 0,45 73
3a 300 25 56 50 57 0,45 65
3b 68 60 60 0,48 58
3c 80 70 77 0,48 51

Pe3ynbTarhl MCHBITAaHUS ABYX BapUAHTOB CTOMKHU (TIEPBBIN — C IPSAMOYTOJILHOM CTOM-

KOM C 3JUTUTICOUTHOM (POPMOH PEXYIIEH MOBEPXHOCTH APEHEPA U BTOPOH — C Tparerenaib-
HOM CTOMKOM C «HOXOM» U «J0JIOTOM») C YIIUPUTEISAMH TPEX Pa3IUUHbIX GOPM i yCTPOM-
CTBa KPOTOBBIX OPOCUTENIEH PUBEIEHBI B TaOIHIIE 4.

dopma KOHCTPYKLMH ymupurens s kpotosarens Ne 1 (pucyHok 7) mpejacrasisiia
co00il KOHMYECKYIO 4acTh UIMHON 70 MM, Mepexosilyi0 B LHUIMHAPUYECKYIO TIEPEMEHHOMN
mnnbl (1) u nunamerpa (d1) u nanee — cHoBa B KOHMYECKYIO UIMHON 30 MM U nepeMeHHbIM
nuamMeTpoM KoHieBoi yactu (d2). O6mias anvHa ymmputens Oobi1a pasHa 380 M.

N3menenne nanbospiiero quamerpa ymupureneit ot 50 1o 70 mm nmo3Boauino chopmu-
pOBaTh KPOTOBUHBI JuaMeTpoM 55 ... 72 MM ¢ oTkjIoHeHueM +2...+5 mm i 2,9...10,0 %.
I'mybuna napesku Obuta oguHakoBoi, coctaBisst 0,47 ...0,50 m. CteneHp ochImaHusi KPOTO-
BUH Obna B npegenax 50 ... 87 %.
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Tabnuna 4 — Pe3ynbTaThl HCIIBITAHUS CTOCK C YIIUPUTEISAMHU TPEX pasIHYHBIX (OPM ISl YCTPOHCTBA
KpPOTOBBIX OPOCHTENEH
Table 4 — The results of testing racks with expanders of three different shapes for the installation of
mole sprinklers

N CreneHb OChIIaHUS KPOTOBUH,
Pa3meps! yimupureneit, MM o
dopma yImpuTens HavGom it KoHCHbI [IepBriii Bropoii
Jnuna BApUaHT BApUAHT
TamMeTp TamerTp . .
CTOMKH CTOMKH
50 30 100 87
KOHYCOIMIINHIPHU- 380 60 40 85 66
Yyeckast 70 50 65 50
300 60 40 100 85
50 40 45 40
KOHYCO- 380 60 40 36 25
napa0ouieckas 70 40 21 11
300 60 40 95 73
6 56 50 100 65
B 300 68 60 96 58
80 70 77 51
0 rer
| |
i
5 N
!
i
! !
| 54.70m 70 rary 2l / _L e _| g

Pucynok 7 — Cxema ymupuTtenst 1uist KporoBarenst Nel KOHYCONMIHHIPUIECKON (OPMBI
Figure 7 — Scheme of the expander for the mole maker No. 1 of a cone-cylindrical shape

dopma KOHCTPYKLUMHU yIIUpUTENs 1 kporoBatens Ne2 (pucyHok &) mpesicraiisia
c000# KOHYCO-TTapadoIMUeCKyt0 KOHCTPYKIHIO. TO €cTh, 3TO KOHYC niepemeHHo# ayunbl (1) u
HauOosbmero nauamerpa (d), mepexoasmuii B mapadosous iuHOW 30 MM M IHaMEeTpoOM B
koHieBoi yactu 40mm. Obmas mHa ymmpurtess 380 M.

503, 70 r1

Pucynok 8 — Cxema ymupurens 11 Kporoatens Ne 2 koHyconapaboauueckoi (hopmbl
Figure 8 — Scheme of the expander for the mole maker No. 2 of a coneparabolic shape

N3menenue nanbospiiero quamerpa ymupurenei ot 50 1o 70 mm mo3Boimiio cdop-
MHUpPOBaTh KPOTOBUHBI JUaMeTpoM 58 ... 77 MM ¢ oTkioHeHueM +3...+8 MM uiau 5,0...16,0
%. I'myOuHa Hape3ku Oblia oxuHakoBoi, coctaBsis 0,45 ...0,47 M. CreneHb OCBITaHUS KPO-
ToBHH coctaBmia 11 ... 40 %.
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Koncrpykuus ymuputens i kporoatens Ne3 (pucyHok 9) umena o6parnyto (mepe-
BEPHYTYIO0) hopMy yupurens Ne2, napabosiakoHHYECKYH0. 37ech CHavyaa Ija napaboanye-
cKas 9acTh nepeMeHHoi auHsI (11), mepexoasmas B KOHUYECKYIO YacTh MIEPEMEHHON JTHHBI
(12) ¢ naubonpmum nuamerpom (d1) B Hayane u HaumeHbIUM (d2) B koHue. [nuna ymupu-
Tenst Obuta cHukeHa 10 300 M.

a7
Ve /g

50, 70 mt [1 Iz

L

Pucynok 9 — Cxema ymmpurens s kpotoBateins Ne 3 mapaboiakoOHHIeCKO popMbl
Figure 9 — Scheme of expander for mole maker No. 3 of parabolaconic shape

[TosieBbie ONBITHI MO3BOJIMIIN YCTAHOBUTD, YTO, B OTJIIMYUE OT IPEABIAYIIUX KOHCTPYK-
IUNA yIIupuTesi, ChOPMHPOBABIIHNECS KPOTOBUHBI OBLITM MEHBIIIE HAMOOJBIIETO uaMeTpa Ha
(-3)...(-10) mm umm Ha 1,5...5,0 %. I'myOuna napesku coctaBmia 0,45...0,48 M. Crenenn
OCBIIIaHUSI KPOTOBUH cocTaBmiia 65 ... 51 %, cHUXKasACh O MUHUMAJIbHBIX 3HAYEHUN IIPU yBe-
JnryeHuu auamerpa ymupurens ot 50 1o 70 mm.

HcnbiTanue pa3nuyHbIX BAPUAHTOB KOHCTPYKIIMU CTOMKHU C YIIUPUTEISIMUA PA3TUIHON
(hOpMBI M IITUHBI I YCTPOMCTBA KPOTOBHH (TaOmuilsl 1-4) mokaszaim, 4To CTENEHb UX pas-
pyuienusi Obuta 04eHb BbICOKOM, mocturas 100 % Ha oTAENbHBIX BapHaHTaxX. JDTO OBLIO CBs-
3aHO C TE€M, YTO TOJIIHMHA CTOMKH coctaBisuia 30 MM, CiaeaoBaTeabHO, B TaIbHEHIIIEM, TIOBEI-
CHUB IIPOYHOCTB CTaJIU, MOYXKHO €€ YMEHBIIUTH B 2 pa3a 10 12... 15 mm.

CpaBHHUTENBHBIA aHAIN3 PA3TUYHBIX KOHCTPYKIIUN CTOEK MOKa3all, YTO MPU HCIOJb-
30BaHUM BTOPOTO BapHaHTa CTOMKH, MO CPABHEHHUIO C IMEPBBIM, Pa3pylI€HUE KPOTOBUH JJIA
yIIMpHUTENed KOHYCOUMIMHAPUYECKOH (opMbl cHUKaitock Ha 13...19 %, xonycomapabomu-
yecko popmel — Ha 4...22 %, napabonakoHuyeckon Gpopmel — Ha 26...38 %.

BoiBoabl. Takum 00pa3zom, npoBenEHHBIC UCCIICOBAHMS TTOKA3alM, YTO MPH TIIyOuHE Hapes-
KM KpOTOBBIX opocutenedt 0,45...0,50 M u3 Tpéx paccmarpuBaeMbiX (OpM yIIMpHUTENeH Haumbonee
3¢ dexTUBHOM OKa3anach KOHyconmapaOoaudecKas, MOCKOJIbKY CTCICHb OCHIIaHHS KPOTOBHH 3/ECh
ObLTa HAUMEHBIIICH.

[Ipu cpaBHennn BapuaHTOB pa3zmepos ymmpurens Nel 1d ¢ 1b, a ans ymmpurens No2 2d ¢ 2b
CTENEHb OChIIAHWs CHU3MJIACh COOTBETCTBEHHO OT 85 M 73 mo 66 u 25 %. DT0 JoKa3pIBaeT TO, YTO
HauOoee 3pGeKTUBHO (HOPMUPYIOTCS KPOTOBHHBI IPH MCIIOJIb30BAHUH YIIMPUTEICH IHHOM 380 MM.

CpaBHUTENBHBIN aHATIHM3 Pa3IMYHBIX UCIIONB30BAHUS JIBYX KOHCTPYKIHH CTOEK MO cHOpMH-
POBABILIEMYCS] THAMETPY U CTEIICHU COXPAHHOCTH KPOTOBBIX OPOCHTEIIEH MMOKa3al, YTO HE3aBUCUMO OT
(GhopMBI ¥ pa3MepoB yiMpuTeneil Hanbonee dhGEKTUBHON SBISETCS C TpallelieuanbHas CTOHKON ¢
KHOXKOM» U «JIOTIOTOM.

Conclusions. Thus, the conducted studies showed that with a cutting depth of mole sprinklers
of 0.45...0.50 m for the three forms of expanders under consideration, the cone-parabolic one turned
out to be the most effective, since the degree of shedding of molehills here was the least.

When comparing the size options for extender No. 1 1d with 1b, and for extender No. 2 2d
with 2b, the degree of shedding decreased, respectively, from 85 and 73 to 66 and 25%. This proves
that molehills are formed most effectively when using extenders 380 mm long.

A comparative analysis of the different uses of two designs of stands in terms of the formed
diameter and degree of preservation of mole sprinklers showed that, regardless of the shape and size of
the extenders, the most effective is a trapezoidal stand with a “knife” and a “chisel.”
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The study was carried out within the research topic No. 0710-2019-0033 "To develop models for
managing the production process based on adaptive technologies of grapevine cultivation and
ecological zoning"

Summary
The paper presents the results of studies on the effect of shoot load of tolerant to phylloxera variety —
Pervenec Magaracha, cultivated in own-rooted culture, on the quality of grapes and wine. Based on
literary review, the possibility of using grapes of this variety in cognac production has been confirmed.

Abstract
Introduction. The production of grapes and their processed products is becoming increasingly expensive.
Fuel for machinery, pesticides, fertilizers, materials for trellises, seedlings, etc. are becoming more expen-
sive. All this is reflected in the cost of production. One of the ways to reduce the cost of grapes is the use
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