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Summary
The studies were carried out in 2022 on the experimental field of the Educational Research and Pro-
duction Center of the Volgograd State Agrarian University «Gornaya Polyanay». The article presents an
analysis of the research results of the uniformity of changes in soil moisture at different lengths of
sprinklers in the mole irrigation system.

Abstract
Introduction. Modern irrigation technique must respond the requirements of resource saving and
mole irrigation, as a kind of subsoil irrigation, fully possesses these qualities. This method of irrigation
does not require large capital expenditures for the construction of an irrigation system in the irrigated
area, but at the same time, it can significantly save irrigation water and increase crop yields. In this
regard, the study of the features of equipment and technology for irrigation of various agricultural
crops by mole irrigation is a perspective direction of our research. Object. The length of sprinklers in
the mole irrigation system. Materials and methods. The researches were carried out in 2022 on light
chestnut soils of the Lower Volga region. One of the main tasks of our studies about the scientific and
experimental substantiation of the structural elements of the mole irrigation system was to explore the
uniformity of soil moisture at different lengths of mole irrigators. Moisture uniformity was assessed by
the dynamics of soil moisture contours on the next day after irrigation in 3 variants of the experiment
with molehill lengths of 50, 75 and 100 m in three soil zones: waterlogged soil (> 110% of the Lowest
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moisture capacity), normal (90 ... 110% of the Lowest moisture capacity) and low humidity (75...90%
of the Lowest moisture capacity). The observations of the type of the irrigation water distribution in
the soil, depending on the length of the mole irrigators, were carried out several times during the irri-
gation season. This article presents the most typical arrangements of moisture isopleths (lines of the
same moisture content) in the soil profile. Results and conclusions. The results of field experiments
showed that when applying the same irrigation rate of 200 m*/ha on the next day after irrigation with
an increase in the molehill length from 50 to 100 m, the boundaries of the humidification soil zones
did not change their position significantly. The upper boundary of the waterlogged zone remained at a
depth of 29...31, normal moisture — 19...20 and low — 6...8 cm, and the lower boundaries - at a depth
of 69...72, 85...90 and 105...108 cm, respectively. To the left of the molehill these zones spread by
16...27, 46...51 and 66...73 cm and to the right — by 12...21, 41...42 and 65...69 cm respectively. The
mathematical processing of the values of the soil moisture contour area of these zones showed that
they did not have significant differences, therefore, the length of the molehill can be increased up to
100 m without a significant deterioration in the uniformity of moisture. 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, length of the molehill, soil moisture contour, moisture
uniformity, irrigation water distribution in the soil .
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YIK 631.674.4
JIJIMHA OPOCHUTEJIEN JJISI KPOTOBOI'O IOJIMBA B HUKHEM ITOBOJI)KBE

E. A. XoasikoB, 00kmop cenbCKoxo3sicmeeHHbliX HayK, npogeccop
H. O. IleTpoB, 00kmop cenbcKoxo3aUCmM8eHHbIX HAYK, NPogeccop
C. I'. Muj1oBaHOB, KAHOUOAM CeNbCKOXO3AUCMBEHHBIX HAYK, HAYYHbIU COMPYOHUK
K. B. bonaapeunko, acnupaunm, miaowuii HayuHull COMpyOHUK

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

AxkTyanbHocTh. COBpeMeHHasl TEXHUKA TIONMBA JIOJDKHA OTBEYaTh TPEOOBaHUAM pecypcocdepe-
JKEHHsI, 1 KPOTOBOE OPOIIICHUE KaK Pa3HOBUIHOCTh BHYTPUIIOUBEHHOIO OPOIICHUS B MOJHOK Mepe 00ma-
JlaeT STUMHU KauecTBaMK. JTOT crocol MosBa He TpeOyeT OONBIINX KalUTaIbHBIX 3aTpaT Ha CTPOUTENb-
CTBO CHCTEMBI TIOJIBA HA OPOIIIAEMOM YYaCTKE, HO B TO YK€ BPEMS TMO3BOJISIET 3HAUYUTEIHHO SKOHOMUTH
OPOCHUTEIBHYIO BOJY W IMOBBIIIATh YPOXKAWHOCTh. B CBA3M € 3TUM H3y4YeHHE OCOOCHHOCTEH TEXHUKH H
TEXHOJIOTHH TIOJIMBA PA3IUYHBIX CEITLCKOXO3SMCTBEHHBIX KYIBTYP KPOTOBBIM OPOITICHUEM SIBIISICTCS TIEp-
CTIIEKTUBHBIM HaIpaBJICHUEM HaIMX uccienoBanuii. O0bekT. JiHa OpocuTeNeil B CUCTEME KPOTOBOTO
opoiireHys. Matepuaiibl 1 MeToabl. VcciaenoBanus Obutn nipoBezicHbl B 2022 . Ha CBETIO-KAITaHOBBIX
mouBax Hwxkuero IloBomwkbs. OmHONM #W3 OCHOBHBIX 3alad OTUX HCCICAOBAHWMA 10 HAYYIHO-
AKCIEPUMEHTATLHOMY OOOCHOBAHHUIO SJIEMEHTOB KOHCTPYKIIMH CHCTEMBI KPOTOBOT'O TIOJMBA SIBIISUIOCH
M3yYEHHE PAaBHOMEPHOCTH YBIIQKHEHHS MOYBHI IIPU PA3HOU JJIMHE OPOCHUTEICH. PaBHOMEPHOCTh YBIaX-
HEHMS OICHMBAJACh M0 TMHAMHKE KOHTYPOB YBJIQXKHEHHS Ha CISTYOIINH JEHB MOCNIE MOJIMBa Ha 3-X Ba-
puaHTax ombita ¢ JIuHOM KpotoBuH 50, 75 m 100 M mo TpéM 30HaM: mepeyBnaxuaenus (> 110 %
HanMenblell Braroémkoctu nousbl HB), Hopmansroro (90...110 % HB) u noHmkeHHOro yBIaKHEHUS
(75...90 % HB). HaGnroneHus 3a XapakTepoM pacIipeaeeHUs] OPOCUTEILHON BOJIBI B IIOYBE B 3aBUCHMO-
CTU OT JUTUHBI KPOTOBBIX OPOCHTENEH MPOBOAMIN HECKOJBKO pa3 B TEUCHHUE MOMUBHOIO ce30Ha. B 3Toi
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CTaThbeC MPEACTABIICHDI HanOoJIee TUIIHYHEIE PacCIionOXEHUA U30IUICT BJIAXKHOCTU B ITIOYBCHHOM HpO(l)I/UIe.
Pe3yabTaTbl 1 BBIBObL. Pe3yNnbTaThl MOJIEBBIX OMBITOB MTOKA3aJIH, YTO TIPH IO/IaYe OJMHAKOBOM TOJMB-
Ho HOpMEI 200 M’/ra Ha CIICAYIONINH JAEHB IOCIIE TIONKBA € YBEIWYCHUEM UTUMHBI KpoTtoBuH OT 50 10 100
M I'paHUIlbl 30H YBJIAXKXHCHUA 3HAYUTCIIBHO HE U3MCHAIN CBOE MOJIOYKEHHE. BerHHH T'paHrIa 30HEBI II€pEe-
YBIQKHEHHUS] OCTaBajach Ha Tiyoune 29...31, HopManbHOro yBiuakHeHHs — 19...20 ¥ MOHMKXEHHOTo —
6...8 cM, a HIXKHHE TPaHUIIBI — COOTBETCTBEHHO Ha riryoune 69...72, 85...90 u 105...108 cm. Brneo ot
KPOTOBHHBI 3TH 30HBI PACHPOCTPAHUIINCH COOTBETCTBEHHO Ha 16...27, 46...51 u 66...73 cm, a BIpaBo —
Ha 12...21,41...42 u 65...69 cM. Cratuctideckast 00padOTKa 3HaYEHNH TUIOIIAAN KOHTYPOB YBIIaKHEHHS
YKa3aHHBIX 30H I1OKa3aja, 4YTO OHU HE UMECJIU CYHICCTBCHHBIX pasmzmnﬁ, CJICAOBATCIILHO, JJVIMHY KPpOTOBU-
HBI MOJKHO yBelH4uBath 10 100 M 6e3 3HaYNTENLHOro YXy/AIICH!S! pABHOMEPHOCTH yBiIaxkHeHus. Hccne-
JIOBaHHE BBIIIOIHEHO 33 CUET CPe/ICTB rpaHTta Poccuiickoro Hayunoro ¢oHma 1 AaMuHUCTpanuu Bonro-
rpajckoit oonactu mo npoekty No22-26-20070, https:/rscf.ru/project/22-26-20070.

Knrouesuvie cnosa: Kpomoeoe opoulerue, OnuUHA opocumeﬂeﬁ, KOHMYpbl YEI1ANCHEHUA,
PABHOMEPHOCNTb )VBIANCHEHUA, pacnpedeﬂenue opocumeﬂbHoﬁ GOObZ, mexHo102uu OpoOuULeHUsl.

HutupoBanne. Xomskos E. A., Mmiosano C. I'., bonnapenko K. B. [[imiHa opocureneit ajis Kporo-
Boro noiuBa B Hmwkuem [loBomkee. Uzsecmus HB AVK. 2023. 3(71). 480-490. DOI: 10.32786/2071-
9485-2023-03-48.

ABTOpcKMii BKJIaJ. Bce aBTOpBI HACTOSIIET0 MCCIEIOBAHUS IMPHHUMAIN HEMOCPEICTBEHHOE y4acTHE B
IJIaHUPOBAaHWH, BBINIOJIHCHUUN WJIM aHAJIU3C JAaHHOI'O MCCIICJOBAHUA. Bce ABTOPbI HaCTOfIH_leﬁ CTaTbHU O3Ha-
KOMUMJIUCH C IPEACTABJICHHBIM OKOHYATCIbHBIM BapUaHTOM U OJIOGpI/IJ'II/I €ro.

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

BBenenne. BHyTpunouBeHHOE KPOTOBOE OPOILLIEHUE — 3TO CIOCO0 MOJUBA Pa3IMUHbIX
CEJIbCKOXO3SUCTBEHHBIX KYJIbTYp, TP KOTOPOM BOJIa MOCTYIAET HEMOCPEICTBEHHO B KOpHE-
0o0WTaeMblii CI0M MOYBBI IO KPOTOBBIM OpocHuTeNsiM. OHU MPEACTaBISAIOT U3 ceOsl OYBEHHbIE
KaHaJbl MWIMHApUYEcKON (opmbl. CTEHKH KPOTOBBIX OpOCUTENEH (POPMUPYIOTCS 3a CUET
YIUIOTHEHUS MOYBBI CIIEUATbHBIM pabOUnUM OPraHoM.

KpoToBoe oporieHne kak pa3HOBUIHOCTb BHYTPUIIOUBEHHOTO IOJIMBA JIMIIEHO €ro
[JIaBHOTO HEJOCTaTKa, 3aKJIIOYAIOUIETOCs B OTCYTCTBUU OOJBIIMX KalUTalIbHBIX 3aTpaT Ha
CTPOUTENIBCTBO OPOIIAEMOI0 y4acTKa, HO B TO K€ BpeMs 00JaJaeT BCEMH JOCTOMHCTBAMH,
MPUCYIIMMH JJAaHHOMY CIIOCOOY MOJIMBA: IKOHOMUSI OPOCUTEIILHONW BOJbI U MOBBIILIEHUE YPO-
YKaWMHOCTH.

B cBs3u ¢ 3TUM u3ydeHue 0COOEHHOCTEH TEXHUKH U TEXHOJIOTUU MOJMBA Pa3IMnYHbIX
CEJIbCKOXO3SUCTBEHHBIX KYJIbTYpP KPOTOBBIM OPOLICHUEM SIBJISIETCS MEPCIEKTUBHBIM HAIpaB-
JIEHUEM HCCIeJ0BaHUM, KOTOPOMY MOCBSIIIEHO MHOKECTBO HAYYHBIX pabOT IO BCEMY MUDY: B
Asctpanuu [5], bpaswmuu [12], Upnanauu [13], Aprentune [10], Ilopryranuu [4], Erunre
[9], Kutae [8], CILIA [3, 11], Kanane [14], Upane [6] u Hunepnangax [7].

B Poccuiickoit denepannu, Tak xe kak u B CoBerckoMm Coro3e, KpOTOBBIM OPOILIEHH-
€M B OCHOBHOM 3aHUMAJICS IOKTOP CEJIbCKOXO3SIMCTBEHHBIX HayK, npodeccop I'octumes /.
I1. [1]. Byayun mupexropom I'Y BomxHUNUT'uM (1998-2002 rr.) co cBonMu ydeHukamu Po-
ro3unoi 0. C. [2] u coTpyIHUKaMU UHCTUTYTa OH aKTHUBHO pa3pabaThiBajl KPOTOBOE OpOIIIe-
HUE TJIaBHBIM 00pa3oM C HCIOIb30BaHUEM KUBOTHOBOJUECKHUX CTOYHBIX BOJI.

Ha cBerno-xamranoBeix mousax Hinkuero IloBoimkes, Haxomsmuxcsa Ha rore Poccun,
UCCIIEIOBAaHUSI 0COOCHHOCTE MaHHOTrO crocoba MojuBa MPUPOIHBIMU BOJAMU IPOBOASTCS
BIIEpPBbIE, IO3TOMY B 3aJ]a4uM HAIllUX MCCIIEIOBAHUI BXOJAUJIO ONpeAeeHUE JJIMHBI KPOTOBBIX
opocuTesiell Ha OCHOBAHUM U3YUEHUS JUHAMUKU KOHTYPOB YBJIaKHEHUSI.

Marepuansl 1 Metoabl. MccnenoBanus Obutn nposeaensl B 2022 r. B Boarorpaackoit
00JacTl Ha OMBITHBIX MOJIAX Y4eOHO-HAayYHO-TIPOU3BOACTBEHHOrO LieHTpa «['opHas [lomnsHa»
Bosrorpaackoro rocy1apcTBEHHOTO arpapHOro YHUBEPCUTETA.
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[TouBeHHO-KIMMaTHUYEeCKKE YCII0BHsI Bosrorpaackoit o6acty sIBISIOTCS TUITMYHBIMU 1S
Hwxuero [1oBoKbS: KIMMAT — Pe3KO KOHTUHEHTAIIBHBIM, JIETO — )KapKOe U CyXO€ C MpaKTuie-
CKH TIOJIHBIM OTCYTCTBHUEM JIOKJEH B UIOJIE U aBI'YCTE, a 3UMa — XOJIOAHAs U MaJOCHEXHas, 04-
BbI OIIBITHOTO y4acCTKa — CBETJI0-KAIITAHOBbIE, Cpe/IHE- U TSKENOCYTIIMHUCTBIE.

['pyHTOBBIE BO/IBI HAXOAUIIUCH Ha IIIyOHHE 0oJiee TPEX METPOB U HE BIUSIIM HA Xapak-
TEp PACTOJIOKEHHUSI KOHTYPOB YBJIAKHEHHS B uccieayeMoM cioe moussl 0,0-1,0 m.

B nHammx onbiTax 0pUT0 M3Y4eHO 3 BapuaHTa UTMHBI KPOTOBBIX opocutenen — 50, 75 u
100 M. U3mepeHust mpoBOIMIN B CepeHE KPOTOBBIX OPOCUTENICH OTCTYMHUB OT KOHIIA 5 M.
I'myOuHa Hape3kw Ha BCeX BapHWaHTax Obla oJMHAaKOBOW M coctaBistia 0,39...0,42 wm. Ilo-
JTUBHas HopMa cocrtasiisiia 200 m3/ra.

W3mepenue BIaKHOCTH MOYBBI /ISl MIOCTPOEHUSI KOHTYPOB YBIAXKHEHHS IPOBOIUIN
Ha CJIEIYIOIUNA EHb MOCIIE MOJIUBA.

OTt6op mpo6 MPOBOAMIH BIIPABO U BIEBO OT OCH KPOTOBUHBI Ha paccTosiHue 1 M ¢ mia-
rom 20 cM 1 Ha TITyOMHY 10 1 M C TaKuUM e I1arom.

CpenHss BlIaXHOCTh OUBHI niepe noiauBoM B cioe 0,0-1,0 m cocraBnsina 69,3 % HB.

Marematuueckyto 0OpaOOTKY MOJYy4EHHBIX PE3YJIbTaTOB M TOCTPOECHUE H3OILIET
BJIQYKHOCTH TIOYBBI MMPOBOIHIH ¢ TIoMoIbio «Microsoft Excel 2010» u «Surfer 12.

HaGnromenus 3a xapakTepoM pacrpeesieHis] OPOCHTEIBHON BOIBI B 3aBUCUMOCTH OT
JUIMHBI KPOTOBBIX OPOCHUTENEN TPOBOAUIN HEOJHOKPATHO, B CTaThe IPEACTABICHbI HanboJee
TUIMIWYHBIE PACIIOJIOKEHHSI U30IUIET BIAXKHOCTU B IOYBEHHOM pa3pese.

Pesynbratel u o0cyxkaenue. KOHTYphl YBII@KHEHHUS MMOYBHI HA BapuaHTE C JJTHHOM
KpoToBUH 50 M Mmoka3aHbl Ha pUCyHKE 1, ymMHOM 75 M — Ha pucyHke 2, a ymHOM 100 M — Ha
pucyHke 3.

[Tocne mocTpoeHus U30MIIET BIAXHOCTU MOYBBI [0 BapUaHTaM OIbITA Mbl OLIEHUBAIU
3pPEKTUBHOCTH paclpeaeeHUsT OPOCUTEIBHOW BOJBI TI0 IOYBEHHOMY cpe3y. [y ymoOcTBa
OBLITO BBIZICTICHO 3 30HBI C PA3JINYHON CTENICHBIO YBIAXXHCHHUS:

* 30Ha nepeyBinaxuHenus (> 110 % HB);

* 30Ha HOpMayibHOTO yBiaxkHeHus (90...110 % HB);

* 30Ha MOHMXEeHHOTo yBhnaxHenus (75...90 % HB).

['panuIpl 3THX 30H OTYETIUBO IEMOHCTPUPYIOT XapaKTep yBJIAXKHEHUS MOYBHI B 3aBU-
CUMOCTH OT JUIMHBI KPOTOBBIX OPOCUTENIEH.
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Pucynok 1 — KoHTypsI yBIaXHEHHS TIOYBEI HA BapyUaHTE C UTMHOU KpOTOoBHUH 50 M.
Figure 1 — Soil moisture contour on the variant with a molehill length of 50 m.
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Pucynok 2 — KoHTypHI yBIaXHEHHS TIOYBEI HA BapUaHTE C JUTMHOW KPOTOBHH 75 M.
Figure 2 — Soil moisture contour on the variant with a molehill length of 75 m.
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Pucynok 3 — KoHTypsI yBIaXHEHHS TIOYBHI HA BapyuaHTe ¢ ITMHOU KpoToBUH 100 M.
Figure 3 — Soil moisture contour on the variant with a molehill length of 100 m.

BHenrare rpaHuIbl 30H YBIQXKHEHUS TIOYBBI MIPH Pa3HOW JUTMHE KPOTOBBIX OpPOCHTE-
JIeil moxasausl B Ta0ue 1.

V3ydeHre KOHTYpPOB YBIQXKHEHHS Ha CIIEIYIONIMN JEHb TIOCIIE TIOJIMBA TT0Ka3ajio0, YTo Ha
BapHaHTE OIBITA C JUTMHOW KPOTOBHH 50 M BEpXHsisl TPaHUIIA 30HBI TIEPEYBIAKHEHHS HAXOIIIach
Ha rIyouHe 31 ¢cM OT MOBEPXHOCTH 3eMJIH, & HIDKHSS TPaHUIAa — HA TiIyomHe 72 cM. BrieBo n
BIIPABO 30HA TEPEYBIAKHEHUS pacipocTpanmiack Ha 27 u 12 cM OT KPOTOBHHBI COOTBETCTBEH-
Ho. Ha BapuanTax muabl KpoToBUH 75 1 100 M COOTBETCTBEHHO 9Ta 30HA OCTABAIACH IPUMEPHO
B TEX K€ TpaHuIax: BBepXy Ha riayoune 30 u 29 cM, BHU3Y — Ha 72 U 69 cM, cieBa — Ha paccTos-
HuM 22 1 16 cM OT OCH KPOTOBHUHBI, a cripaBa — 20 u 21 cm.

['panvia 30HBI HOPMAJLHOTO YBJIKHEHHS C YBEIMYCHHEM UIMHBI KpPOTOBHUH OT 50 10
100 M Takxke 3HAUMMO HE M3MEHsIIa CBOE MOJI0KEHHE, OCTaBasCh BBepXy Ha riryoune 19...20 cm,
BHU3Y — 85...90 cM™, cieBa OT KpOTOBUHBI Ha paccTosiHuu 46...51 cm, a cpaBa—41...42 cwm.

30Ha MOHMWKEHHOTO YBJIQKHEHUS C yBEIWYEHUEM JUTMHBI KpoTOBUH OT 50 mo 100 M
TaKKe UMella TPUMEPHO OJTMHAKOBHIE TPAHMIIBI HA BCEX BapHUAHTAX OTBITA: CBEPXY OT KPOTO-
BHHBI OHa HaxXoJIwiach Ha TiyouHe 6...8 cM, cHu3y — Ha Tiyoune 105...108 cM, cieBa ot
KPOTOBHHBI — Ha paccTOsiHUM 66...73 cMm, a cripaBa — Ha paccTosiHuu 65...69 cm.
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Tabnuna 1 — BHelHue rpaHUIlbl 30H YBIaKHEHUS TIOYBBI ITPH Pa3HOW JJTHHE KPOTOBBIX OpOCUTENEH
Table 1 — External boundaries of soil moisture zones at different lengths of mole irrigators

JnnHa KpoTo- Bermme Hwuxe Crnesa ot Capasa ot
BBIX OpPOCHUTC- KPOTOBUHEI, CM OT KPOTOBUHEI, CM OT KPOTOBUHEI, CM KPOTOBUHEI,
e, M IIOBEPXHOCTH 3€MJIM | MOBEPXHOCTH 3EMJIU 0T €€ ocH CM 0T €€ ocH
Buemmmss rpanniia 30861 epeyBiaakHeHus (pacrnonoxenue uzorersl 110 % HB)
50 31 72 27 12
75 30 72 22 20
100 29 69 16 21
BHemssis rpanuiia 30H61 HOPMAJIBHOTO YBJIAXKHEHHUs (pacnonokenue uzomiersl 90 % HB)
50 19 85 47 42
75 19 90 51 41
100 20 87 46 42
BHemsss rpanuiia 30H6 TOHW)KEHHOTO YBIaKHEHHsI (pacronokeHue u3omiersl 75 % HB)
50 7 105 67 65
75 8 107 73 69
100 6 108 66 69

Takasg AUHAMKMKa KOHTYPOB YBJIQKHEHHUS BbI3bIBaJIa COOTBETCTBYIOILEE H3MEHEHHE
JI0IAIeH M3ydaeMbIX 30H (Tabnwuia 2).

TIpy mojade OMHAKOBOM MOMMBHOM HOPMBI (200 M°/ra) ¢ BO3pacTAHHEM [UTHHBI KPO-
ToBHHBI 0T 50 10 100 M MIOIIA/h 30HBI MTEPEYBIAKHEHHS CHIDKamach ot 1236 g0 1116 cm’,
30HBI HOPMAJIBHOTO YBJIOXKHEHHUS — OT 3699 mo 3581 cMmy, 30HBI MOHUKEHHOTO YBIQKHEHUS —
oT 4602 10 4437 cM”. B pesynbTare 06Mast IUIOIAb 30HbI YBIAKHEHHS TAKKE CHIDKAIIACH OT
9537 10 9134 cM’.

30Ha MOHIKEHHOTO YBJIOXHEHUs1 Oyaydu camoit 6oibmioi Ha 48,3...48,6 % dopmu-
poBaya oOLIyI0 IJIOIIAAs yBIaXHEHUS. [IpomMexxyTouHOE MOJI0KEeHHEe 3aHMMasla 30Ha HOp-
MaJIbHOTO YBJI&XXHEHHUs, KoTopas 3aHuMmana 38,8...39,2 % oOmel miomaan yBIaKHEHUS.
Haumensmryro momro 12,2...13,0 % 3aHrMana 30Ha rnepeyBIaKHEHHUS.

OnHodakTOpHBIN AUCTIEPCUOHHBIN aHAIU3 MOKa3ajl, YTO JUIMHA KPOTOBBIX OPOCUTENEH
BIIMsJIa HA TUJIOMIAIM BBIJICJICHHBIX 30H YBJIaKHEHUsA, Tak kKak F Qaxruueckoe (Fd) Obuio
6ombie F kputnueckoro (Fos):

Jiis 30ub1 nepeyBnaxxkuenus (> 110 % HB) — Fp=827> F05=7,71;

Jist 30861 HOpManbHOTO yBIaxHeHus (90...110 % HB) — Fh=8479> F05=7,71;

J11g 30HBI NOHM>KEHHOTO yBIaxkHeHus (75...90 % HB) — Fg=7736> F05=7,71.

Takxe B pe3yiapTaTe 3TOro aHajiau3a Oblia MOJy4YeHa BEJIMYMHA HAaUMEHbBIIEH cylie-
ctBeHHOM pasHocTu (HCPys), ¢ momoupio KOTOpoi ObLIO YCTAHOBJIEHO, YTO, HECMOTpSI Ha
YMEHBIIICHUE IJIOLAACH 30H YBIAXKHEHUS [0 MEpe YBEIUYEHUsSI JJIMHBI KPOTOBBIX OpPOCHTE-
Jie, BeTM4YrHa 3TOro CHIKeHust He npebimana HCPys.

Tabnura 2 — Vi3MeHeHwue TII0IIa 1 30H YBJIaKHCHHSI TOYBBI B 3aBUCHMOCTH OT JJIMHBI
KpPOTOBBIX OPOCHTENEH
Table 2 — Changes in the area of soil moisture zones depending on the length of mole irrigators

30Ha HOPMAJIBHOTO 30Ha MOHWKEHHOT'O
30Ha nepeyBIakKHEHUS
Hnuna KpOT?BI)IX > 110 % HB) YBIAXKHEHUSA YBJIQKHEHUS
opocHTenei, M (90...110 % HB) (75...90 % HB)
cm2 % cm2 % cm2 %
50 1236 13,0 3699 38,8 4602 48,3
75 1157 12,5 3607 39,0 4495 48,5
100 1116 12,2 3581 39,2 4437 48,6
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Tax, ans 3HaueHu# oioaau 30861 nepeyBnaxHenuss HCPys cocrasmsima 142 CM2, a (ak-
THYECKas PA3HUIA HAXOMMIACH B mpezenax 41...120 cM”. AHANOTHYHAS CHTYAIHs HAGIOTATIACH
IIPY CPaBHEHUHM IUIOIIAZEH 30HbI HOPMAJIbHOIO YBJIQXKHEHHS U IOHMKEHHOTO YBJIAXXHEHUS, KO-
TOPBIE PA3IMYAIMCh COOTBETCTBEHHO Ha 26...118 u 58...165 CM2, a HCPys cocraBisiiza COOTBET-
crBenno 130 u 177 eM?, uro CBUJETEILCTBYET O TOM, YTO JUIMHY KPOTOBUHBI MOXKHO YBEJINYH-
BaTh 710 100 M 6€3 3HAUUTENBHOTO YXYALICHNS pABHOMEPHOCTH YBJIQKHEHHS [IOYBEHHOIO Cpe3a.

[To 3HayeHUsIM AMaMeTpa KPOTOBBIX OPOCHUTENEH U IUIOIIAAeH 30H yBIAXKHEHHs ObLI
IIPOBEAEH PErPECCUOHHBIA aHANIN3, KOTOPBIM MOKA3aJl, YTO MEXAY 3TUMHU IEPEMEHHBIMU CY-
LIECTBYET OYEHb CUJIbHAsI KOPPEISLUOHHAS CBA3b, TaK Kak KodpuiueHts! koppensuuu (R),
paBubie -0,984, -0,952 u -0,986 (COOTBETCTBEHHO ISl 30HBI TIEPEYBIIAXKHEHUS, HOPMAIBHOTO
YBJIQKHEHUS U IOHWKEHHOIO YBJIaXXHEHUs), 1o Moayito npesbimatoT 0,9 (|R[>0,9).

OtpunarenbHbld KO3(QOUIUEHT KOPPENSLUU CBUIAETEIBLCTBYET O TOM, YTO 3Ta CBS3b
nMesia 00paTHOE HaIpaBieHUe, TO €CTh IPH MOJ1a4e OJMHAKOBOM MOJUBHONU HOpMBI 200 M°/ra
C YBEJIMUYEHUEM JUIMHBI KPOTOBBIX OPOCUTENEH IUIOIIA (b 30H YBIAKHEHUS CHUKACTCS.

B xozxe manpHeiniero aHanusza ObLIM MOJIy4eHBl YpaBHEHHS! (DYHKIMOHAJIBHOMN 3aBU-
CUMOCTH, TIOKa3aHHbIC HA PUCYHKaX 4, 5 u 6.

Kosddurmentsr nerepmunanuy (R?) u cKOppeKTHpOBaHHBIE KO3(D(HIMEHTH JeTep-
munanmn (R2, ;) MaHHBIX Mozeneid npesbimaror 0,8, 4TO rOBOPUT O TOM, YTO HOJYYCHHbBIE

PErpeCCUOHHBIC MOACTIU JOCTOBCPHO ONMMCBIBAIOT UCXOOHBIC JaHHBIC.
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Pucynok 4 — M3meHeHue TUIOMAAN 30HBI MIEPEyBIAKHEHHS B 3aBUCUMOCTH OT JUIUHBI
KpPOTOBBIX OPOCHTENEH
Figure 4 — Change in the area of the waterlogged zone depending on the length of the mole irrigators
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PI/ICYHOK 5 — NI3menenue mjIomiaan 30HbI HOPpMAJIbHOT'O YBJIAXXHCHUA B 3aBUCUMOCTHU OT JJIMHBI
KpPOTOBBIX OPOCHTENEH
Figure 5 — Change in the area of the zone of normal moistening depending on the length of
mole irrigators
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PI/ICYHOK 6 — U3smenenne mIomaan 30HbI IOHUKCHHOT'O YBJIAXKHCHUS B 3aBUCUMOCTU OT
JUIMHBI KPOTOBBIX OPOCUTEINIEN
Figure 6 — Change in the area of the zone of low moisture depending on the length of mole irrigators

C MOMOIIBIO TOJYYEHHBIX YpaBHEHUN (PYHKIIMOHAIHHOW 3aBUCUMOCTH MOYKHO yCTa-
HOBUTbH 3HAUYECHUE IUIONIAJEH YBIAKHEHUS €CIU JJIMHA KPOTOBBIX OPOCHUTENIEN HAXOIUTCA B
npenenax 50...100 m

BuiBoabl. TakuMm 00pa3oM, pe3ynbTaThl IOJEBBIX ONBITOB, MPOBEAEHHBIX B 2022 T. Ha CBETIIO-
KamTaHoBbIX nTouBax HuxHero [1oBom&bs, mokazanu, 4TO NpH M0aue OJUHAKOBON MOJIMBHON HOPMBI
200 M’/ra ¢ yBelTHYEHHEM UIMHBI KPOTOBHH OT 50 10 100 M IpaHHIIBI 30H YBIAKHCHHS HA CIIEAYIO-
UK JIeHb MOCTIe MOJMBA 3HAYUTENBHO HEe M3MEHSUIH CBOE TONoKeHue. Tak, BepXHsisi IPaHUIIa 30HBI
nepeysiaxuenus (> 110 % HB) naxonunace Ha riyoune 29...31 cM OT MOBEPXHOCTH 3EMIIH, & HUXK-
HsIs TpaHuIa — Ha TiyouHe 69...72 cM. BieBo v BpaBo 30Ha IEpEyBIAKHEHHS paCIIPOCTPaHHIACH Ha
16...27 u 12...21 cM OT KpPOTOBHHBI COOTBETCTBEHHO. |'paHHIIa 30HBI HOPMAJILHOTO YBIA)KHEHUS
(90...110 % HB) ocraBanacek BBepXy Ha riyoune 19...20 cMm, BHM3Yy — Ha Tyoune 85...90 cm, ciieBa
OT KPOTOBHHBI Ha paccTostHuM 46...51 cM oT e€ ocu, a cripaBa — Ha paccTosaHuu 41...42 cum.

3oHa noHmwxkeHHoro ysrnaxHenus (75...90 % HB) taxxe uMmena npumMepHO OJMHAKOBBIE I'pa-
HUIBI Ha Bcex BapuanTtax ombita (50, 75 u 100 M): cBepXy OT KPOTOBHHBI OHAa HAXOJIMIIACH HA TTyOUHE
6...8 cM, BHU3Y — Ha ruryoune 105...108 cM, cieBa OT KPOTOBHHBI — Ha paccTosHUH 66...73 cM, a
CIpaBa — Ha PacCTOSHUH 65...69 cMm.

B pesynbraTe OBIIIO yCTAHOBJIEHO, YTO C YBEIWYEHHUEM JUTHHBI opocuTeneid oT 50 mo 100 m
TUTOIIA/I KOHTYPOB YBJIa)KHEHHUsS! YKAa3aHHBIX 30H YMEHBIIAIMCH, OTHAKO BETMYMHA dTOrO CHUYKECHHUSI
HE MPEBHINIaia HAMMEHBIIYIO cyIecTBeHHY0 pazHocTh (HCPOS). Tak, mis 3HaYeHUN TUIOMIATHA 30HBI
nepeysnaxuenns HCPO5 cocrapmsiia 142 cm’, a dakruueckas pasHHMIA HAXOAMIACH B MPEHENax
41...120 cm’. TInouaam 30HBI HOPMATBHOrO M IIOHKEGHHOIO YBIAKHCHHS PA3IMdaIiCh COOTBET-
cTBeHHO Ha 26...118 1 58...165 CM2, a HCPys cocrasisiia cootBeTcTBenno 130 u 177 em?.

CrnenoBaTenbHO, JIMHY KPOTOBHHBI MOXHO yBennuuBath /1o 100 M 6e3 3HAYUTENBHOrO YXy/I-
IICHUS] PABHOMEPHOCTH YBIIQXKHCHHSL.

Cratuctrueckass oOpaOOTKa TMONYYEHHBIX JaHHBIX TO3BOJHIIA YCTAHOBUTH OYCHb CHIIbHYIO
CBSI3b MEXK/y JUIMHOW KPOTOBHH M TUIOLIAJIIMK 30H YBJIAKHEHUS, a TAKKE BHIPA3UTh X B BUJIE ypaB-
HeHHH (QYHKIMOHAIEHON 3aBUCHMOCTH.

Conclusions. Thus, the results of field experiments conducted in 2022 on light chestnut soils
of the Lower Volga region showed that when applying the same irrigation rate of 200 m’/ha with an
increase in the length of molehills from 50 to 100 m, the boundaries of moisture zones on the next day
after irrigation significantly did not change their position. Thus, the upper boundary of the waterlog-
ging zone (> 110% of the Lowest moisture capacity) was at a depth of 29...31 ¢cm from the ground sur-
face, and the lower boundary was at a depth of 69...72 cm. To the left and right, the waterlogging zone
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extended to 16...27 and 12...21 cm from molehills, respectively. The boundary of the normal moisture
zone (90...110% of the Lowest moisture capacity) remained at the top at a depth of 19...20 cm, at the
bottom — at a depth of 85...90 cm, to the left of the molehill at a distance of 46...51 cm from its axis,
and to the right — at a distance of 41...42 cm.

The zone of reduced moisture (75...90% of the Lowest moisture capacity) also had approxi-
mately the same boundaries in all variants of the experiment (50, 75 and 100 m): above the molehill it
was at a depth of 6...8 cm, below - at a depth of 105...108 cm, to the left of the molehill - at a distance
of 66...73 cm, and to the right - at a distance of 65...69 cm.

As a result, it was found that with an increase in the length of the sprinklers from 50 to 100 m,
the areas of the moisture contours of the indicated zones decreased, but the magnitude of this decrease
did not exceed the smallest significant difference (NSRO05). Thus, for the values of the area of the wa-
terlogged zone, NSRs was 142 cm’, and the actual difference was in the range of 41...120 cm®. The
areas of the zone of normal and reduced moisture differed by 26...118 and 58...165 cm’, respectively,
and NSRs was 130 and 177 cm?, respectively.

Consequently, the length of the molehill can be increased to 100 m without significant deterio-
ration in the uniformity of moisture.

Statistical processing of the obtained data made it possible to establish a very strong connec-
tion between the length of molehills and the areas of moisture zones, and also to express them in the
form of functional dependence equations.
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Summary
The article presents the results of the study of a fatty acid composition semi-finished products when
linseed flour is added to the formula. An increase in the mass proportion of lipids, as well as the con-
tent of omega-3 and omega-6 polyunsaturated fatty acids in the developed assortment of chopped
semi-finished products, was revealed.

Abstract
Introduction. The deficiency of omega-3 polyunsaturated fatty acids in the human diet, this is a world
problem. Creating functional products based on chopped semi-finished products using linseed flour
can solve the problem of deficit. The content of polyunsaturated fatty acids in such products reaches
73% of the total number of fatty acids. This is the reason for the relevance. Object. The subject of the
study is a portion of zrazy with linseed flour. Materials and methods. The mass fraction of lipids was
measured according to the method of GOST 23042-2015. Measurement of fatty acid composition was
carried out according to GOST 31663-2012. Fat indicators of chopped semi-finished products are cal-
culated according to general methods. Results and conclusions. The addition of linseed flour was de-
termined to increase the mass proportion of lipids in the product from 1% to 4%. The amount of ome-
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