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PecypcocOeperamomme pes:kuMbl OPOIIEHUS CeJIbCKOXO0351iCTBEHHBIX
KYJbTYP B YCJIOBHSIX apUIHOM 30HbI 10ra Poccun

Aunexkcanap HukosnaeBuu baduyes, Cepreii Muxaiiiosnu Bacuiibes
Poccuiickuil HayuyHO-UCCIIEeI0BATEIBCKUI MHCTUTYT IIpobieM Menuopanuu, HoBodyepkacck,
Poccniickas @enepanys

Annomayusa. 1lenp uccnenoBaHuii — U3y4uTh BIMsAHUE IU(D(HEPEHIUPOBAHHOTO MO/-
X0Jla MpPU BHECEHUM OPOCUTEIBHOW BOJbI, BKIJIIOYAs MPELU3HMOHHOE OpOILEHUE, MOJA KapTo-
Geinb JgeTHEel NMocaku U KyKypy3y Ha 3epHO B yCIOBMSX opoluleHus tora Poccun. Mccnenosa-
HUSl TIPOBOAMJIMCH B IIEHTPAJIbHOH oOpomraeMoil 30He PocTOBCKO#M oOacT Ha JIyroBo-
yepHo3eMHBbIX nouBax B OO0 «Arponpennpusitiue «beccepreneBckoe» OKTAOpbCKOro paito-
Ha PocToBCKOI 001acTH B COOTBETCTBUM C JEHCTBYIOLIMMU METOJUKAMHU, C UCIIOJIb30BAaHUEM
CepTU(HUIMPOBAHHBIX NPUOOPOB U 0060pynoBaHUs. B pe3ynbraTe mpoBeleHHBIX HCCIEI0BaA-
HUM yCTAHOBJIEHO, YTO IPH MOBBIIIEHUN OPOCUTEIbHOU HOMBI Ha 20 % MpOUCXOAUT HE3HAYU-
TEJIbHBINA pocT ypoxaiHocTu. Ilpu cHbkeHun opocutenbHoi HopMbl Ha 20 u 40 % Habmona-
€M TaJICHHE MPOJYKTUBHOCTH HCCIeAyeMbIX KynabTyp oT 1,4-4,2 no 37,8-44,9 % cooTBer-
CTBEHHO. Jlydiue pe3ynbTaThl ObUIM MOJyYEHBl B BAPHAHTAX ONbITA, B KOTOPBIX MCIIOJIB30Ba-
Jach TEXHOJIOTHA NMpEeU3noHHOro opoiienusd. [Ipudaska ypoxas cocrasuia 2,8 % Ha JT€THUX
nocaakax kaprogens u 9,6 % Ha moceBax KyKypy3bl Ha 3€pHO IpH ypokaitHoctn 49,8 u
12,5 1/Ta COOTBETCTBEHHO.

Knrwoueswvie cnosa: nuddepeHpoBaHHbIE HOPMBI U J103bl OPOLICHUS, CETbCKOXO035M-
CTBEHHBIE€ KYJIbTYpBI, NMPEIU3NOHHBIA PEXUM OPOLICHMsS, pecypcocOepexeHre, BOAHbIE pe-
CypChI
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Resource-saving regimes for agricultural crops
irrigation in the arid zone of southern Russia

Aleksandr N. Babichev, Sergey M. Vasilyev
Russian Scientific Research Institute of Land Improvement Problems, Novocherkassk,
Russian Federation

Abstract. The purpose of the research is to study the effect of a differentiated approach
when applying irrigation water, including precision irrigation, for summer-planted potatoes
and corn for grain under irrigation conditions in the south of Russia. The research was carried
out in the central irrigated zone of Rostov region on meadow-chernozem soils in the
LLC “Agro-enterprise “Bessergenevskoe” in Oktyabrsky district Rostov region in accordance
with the current methods, using certified devices and equipment. As a result of the studies, it
was found that with an increase in the irrigation rate by 20 %, an insignificant increase in
yield occurs. With a decrease in the irrigation rate by 20 and 40 %, a drop in the productivity
of the studied crops from 1.4-4.2 to 37.8-44.9 %, respectively is observed. The best results
were obtained in variants of the experiment, where precision irrigation technology was used.
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The yield increase was 2.8 % for summer potato plantings and 9.6 % for grain corn with
yields of 49.8 and 12.5 t/ha, respectively.
Keywords: specific rates and doses of irrigation, agricultural crops, precision irrigation
regime, resource conservation, water resources

BBenenue. Ilo crarucruke, cerogus B mupe 10 80 % morpebisieMoil mpecHON BOIbI
MIPUXOJUTCS Ha CENbCKOXO3IMCTBEHHBIE HYXbl. [IpyU 3TOM YHCIEHHOCTh HACEJICeHUs Hallleu
MJIaHEThl TTOCTOSIHHO TOBBIIIAETCS, U 3TO MPUBOAUT K TOMY, YTO MpPECHAsl BOJA CTAaHOBUTCSA
neUIUTHBIM PECypCOM, KOTOPBIH HEOOXOAUMO YK€ B HACTOSIEE BpeMs KOHTPOJIUPOBATH.
[ToaTOMy OpoIIaemMoe 3emileIeIne CTaBUT CBOEM OCHOBHOM 3aJadyeld MOBBIIICHUE YPOXKANHO-
cTu 0e3 yBeln4eHHs pacXxoAoB Boabl. OCHOBHBIC HANPABICHUS PA3BUTHS OPOIICHUS — BHEJ-
pEeHHE B CENbCKOXO35IIICTBEHHOE MPOU3BOCTBO TEXHOJOTHUI KOHTPOJIS HaJ PacXoJOM BOJbI,
MPELM3MOHHOTO OPOIIEHHS U MOBBIIIEHHWE aBTOMAaTu3anuu mnpouecca. [lo sxcnepTHO oneH-
K€, WCIIONb30BaHUE TEXHOJIOTHH JU(PQPEPEeHIIMPOBAHHOTO W MPEHU3HOHHOTO OPOLICHHUS
Ha MEJIMOPHUPOBAHHBIX 3€MJISIX IO3BOJUT IPH COXPAHEHUU MPOAYKTHUBHOCTH OPOIIAEMOTO
KJIMHA CHU3UTh MOTpebIeHre BOIHBIX pecypcoB Ha 15-20 % [1-6].

Martepuanbl u Metoasbl. McciaenoBanus npoBoJuiiuch B octpodacyuuiusom 2020 r.
Ha Ttepputopun OOO «Arponpennpusarue «beccepreHeBCKoe», KOTOPOE€ HaxXOIUTCA
B cT. beccepreneBckoii OkTsa0pbckoro paiiona PoctoBckoit obmactu. [lo mopdonornyeckomy
CTPOCHHUIO TOYBEHHBIM IMOKPOB OIBITHOIO Y4YacTKa OJHOPOJEH M TPEACTaBIEH JYTOBO-
YEPHO3EMHBIMH OYBAMU, CPEJHEMOILIHBIMU 110 MOIHOCTH T'yMYCOBOTO CJIOSl U Cl1aborymy-
CHUPOBaHHBIMH IO COJEpXKaHUIO oOmero rymyca. BonmHo-¢usznueckue CBOWMCTBA JTyroBO-
YEpHO3EMHBIX MOYB COTJIACHO KJIACCU(UKAIIMKM XOPOIIME U XapaKTEPU3YIOTCS CIeAYIOIIMMHU
MoKa3zaTeJsIMU: HauMeHblnas BiaroeMkocth (HB) mouBwer mmsa cimoss 0—60 cMm coctaBisieT
28,6 %, a mst ciost 0—100 cm — 27,9 %. TInoTtHOCTH MOuBHI B ciioe 0,6 M coctasiser 1,29 /M7,
B METPOBOM cJ10e — 1,34 T/M>,

[ToroaHble ycnoBHs BETeTAllMOHHOTO MEpHOJia C anpelns MO0 CEeHTAOph B CpaBHEHUU
CO CPETHEMHOTOJIETHUMU JAaHHBIMH XapaKTEPU3YIOTCS: YBEIUUCHUEM CPETHEH TeMIepaTyphl
3a Bech nepuof Ha 4,2 °C, yMeHbILIEHHEM CYMMBbI OCaJKOB B CpeIHEM Ha 65,5 MM U HE3HAYH-
TEIbHBIM YBEIMYEHUEM CPEIHEN BIKHOCTH Bo3Ayxa Ha 7 %, 4To, MO CyTH, TOBOPHUT 00 apu-
JU3aliy KJIUMaTa U, Kak CJIeICTBUE 3TOr0, CO3JaHUH 00Jiee )KECTKUX YCIOBHM JIIsl BEreTaluu
CEebCKOXO035MCTBEHHBIX KYJIbTYpP B paiioHE IPOBeAeHUs uccienoBanuid B 2020 r.

Pacuer n03 MuHepanbHBIX YAOOPEHHI OCYIIECTBISJICS MOCPEICTBOM IMPOTPaMMBbI
st OBM «Pacuer 103 BHeCEHUS MUHEPAIbHBIX YIOOpEHU» (CBUIETEILCTBO O TOCyap-
CTBEHHOM peructparuu mnporpammsl st 9BM Ne 2018663750), pazpadorannoit B8 ®DTBHY
«PocHUUIIM» [7].

HccnenoBanust mpoOBOIMINCH B COOTBETCTBUU C JEHCTBYIONTUMU METOJIUKAMHU, C TIPH-
MEHEHUEM CEepPTHUPHUIMPOBAHHBIX MPUOOPOB M O0OPYIOBaHHS B LIEHTPAJIBHOM OpoIlIaeMoit
30He PocToBckoit oomactu [8—11].

B ombITax ucmonp30Baiachk TEXHOJIOTHS MPEIU3MOHHOTO OPOIIEHHs, KOTopasi obecrie-
yuBana JuddepeHranuio MoIUBHOW HOPMBI JUIsl TOTPEOHOCTEN KaXkI0ro MHKPOCErMEHTa
OpOIIIaeMOr0 y4acTKa, CO3/1aBas yCIOBHs U COONIOACHHSI OCHOBHBIX MPUHITUIIOB U TIOHS-
TUH, «COATAaHCUPOBAHHBIX» C TOYKU 3pEHUS IKOJIOTUH arponanamadTos [1, 3, 5].

OnpIT 1: U3y4uTh BOJONOTpPEOICHNE, TPEIIU3NOHHBIN PEXXUM OpOIIEHUS U 3PPEKTHUB-
HOCTh BO37eibIBaHus KapTodens. OnbpIT BKIIOYANI TSATh BAPHAHTOB, B KAXKJIOM M3 KOTOPBIX
MOJJICPKUBAJICS OJMH YPOBEHb MUHEPAIbHOTO MUTAHUSI — PACUETHOM J030M MOJ MIaHupye-
Myr0 ypoxaitHocTs 50 T/ra. Bapuant Ne 1 — BereTariuoHHbIE MOJTHMBBI TPOBOJUIUCH pacdeT-
HOU TIOJTMBHON HOPMO# (M) B CIIEKTPE U3MEHEHHUS BIAKHOCTH B PACUCTHOM cjio€ TOYBHI 0,6 M
B npenenax 0,8-1,0 HB (1 m), koutposns. Bapuant Ne 2 — nmonuBHBIE HOPMBI (M) yBETHUEHBI
Ha 20 % B cpaBHeHuu c pacuetHoi (1,2 m). B Bapmantax Ne 3 u 4 nonmBHBIE HOPMBI (M)
CHIKEHBI cooTBeTcTBeHHO Ha 20 % (0,8 m) u 40 % (0,6 m) B cpaBHeHHU ¢ pacdyeTHOM. Bapu-
anT No 5 — mpenu3uoHHBIN pexxuM opoineHus. [1oauBbI 0 paccMaTpuBaeMbIM BapUaHTaM
OTBITA IPOBOJIUIIUCH B OJHU U T€ K€ CPOKH.
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OmnbIT 2: U3y4UTh BOJONOTPEOICHNE, TPELU3NOHHBIN PeXUM OpomIeHus u 3hdeKTus-
HOCTb BO3JI€TIBIBAHUSI KYKYpY3bl Ha 3epHO. OMBIT BKIIIOYAT MSATh BAPHAHTOB, B KAKJIOM U3 KO-
TOPBIX TMOAJIEPKUBAIICS OJUH YPOBEHb MUHEPAIHHOTO MHUTAHUS — PACYETHOM 10301 Ha Iuia-
HUpYeMYI0 ypokaiiHOCcTh 12 T/ra. BapumanT Ne 1 — BeretaniioHHbIE TOJHMBBI TPOBOIUINCH
pacueTHOM MOJIMBHOM HOpMOM (M) B CHEKTPE U3MEHEHUS BIAXKHOCTH B PACUETHOM CJIOE 10Y-
BoI 0,6 M B mipeaenax 0,8-1,0 HB (1 m), xourpoas. Bapuant Ne 2 — monmBHBIE HOpMBI (M)
yBenuueHsl Ha 20 % B cpaBHeHuu ¢ pacuetHoil (1,2 m). B Bapuantax Ne 3 u 4 mojuBHbIE
HOpMBI (M) cHMXKeHbI cooTBeTcTBeHHO Ha 20 % (0,8 m) u 40 % (0,6 m) B cpaBHEHHH C pac-
yeTHOU. Bapuant Ne 5 — npenu3HOHHBIN pexuM opouieHus. 11oymBel 110 paccMaTpuBaeMbIM
BapHaHTaM OIbITa MPOBOIUIINCH B OJHH U TE K€ CPOKHU.

PesyabTaTsl 1 00cy:xkaenus. [IpoBeneHHbIe HCCIETOBAHUS TTO3BOIMIN YCTAaHOBUTH
3aKOHOMEPHOCTH BJIMSHHS pUMEHEHUs NuddepeHIIMpOBaHHBIX TEXHOJIOTHM OpPOLIECHUS KY-
Kypy3bl Ha 3epHO M KapTo(dems JeTHEH MOCaJKh Ha MX YPOXKAHHOCTh, CyMMapHOE BOJOIO-
TpebeHue, OPOCUTENbHYIO HOpMY U KodddulieHT BogonorpedneHus. Pesynbrarel uccneno-
BaHUM NpuBeJIeHBI B Tabinuax 1 u 2.

Tadauua 1 — YpoxkaiiHOCTb KapTo(eis JeTHel MOCAAKU U KYKYPY3bl
HA 3epPHO B 3aBHCHMOCTH OT T€XHOJIOTMHU OPOLIEHUSs

Ypoxaii- | OTKIOHEHHE OT KOHTPOJIS
Bapuant omnbiTa
HOCTb, T/Ta T/ra | %
Kaprodens neTHeit nocanku
80 % HB B cnoe 0,6 M (pekOMeHI0BaHHBIH 30-
HaJbHBIMK cucTeMamu 3emitezenus (3C3)), 1 m
(KOHTPOJIB) 48,4 — —
1,2m 49,1 0,7 1,4
0,8 m 41,6 —6,8 -16,3
0,6 m 33,4 -15 —44.9
[Tpenu3noHHbBIN PEXUM OPOIIECHUS 49,8 14 2,8
Kykypy3a Ha 3epHO

80 % HB B cioe 0,6 M (pekOMeHJ0BaHHBII
3C3), 1 m (koHTpOIIB) 11,3 — —
1,2m 11,8 0,5 4,2
0,8 m 9,9 -14 -14,1
0,6 m 8,2 -3,1 -37,8
[Tpen3nOHHBIN PEKUM OPOIICHHUS 12,5 1,2 9,6

Tadauua 2 — Bogonorped/ienue kaprodest JieTHell MOCAAKHA U KYKYPY3bl
HA 3epPHO B 3aBUCUMOCTH OT PeKUMA OPOIIIEeHHsI

Cymmapuoe | B T. 4. opocu- Koadpdunuent
Ocankmn,
BapuanT omnbita 3 BOJIONOTpeOIIe- | TeNbHAst HOpMa, | BOAOMIOTPEOIeHNS,
M°/ra 3 3 3
HHE, M°/Ta M°/ra M°/T
1 2 3 4 5
Kaprodens nerneit nocaaku
80 % HB B cioe 0,6 m
(pexoMeHT0BaHHBIH
3C3), 1 m (koHTpOJI) 985 4500 3200 93,0
1,2m 985 5127 3840 104,4
0,8m 985 3910 2560 94,0
0,6 m 985 3308 1920 99,0
[Ipeun3uoHHbBINA pEXKUM
OpOIIICHUS 985 4399 3106 88,3




ITYTU NOBBINIEHU S DODEKTUBHOCTU OPOIIAEMOT'O 3EMJIEIEJINS, Ne 2(82)/2021
Mamepuanvt konghepenyuu

[Tponomxenue TabIUIIBI 2

1 | 2 ] 3 | 4 | 5
Kykypy3a Ha 3epHO

80 % HB B cioe 0,6 m
(pexoMeH10BaHHBI
3C3), 1 m (koHTpOJIB) 853 4797 3600 424.5
1,2m 853 5496 4320 465,8
0,8 m 853 4219 2880 426,2
0,6 m 853 3576 2160 436,1
[Ipeun3uoHHbBINA PEeKUM
OpOIIICHUS 853 4677 3488 374,2

IIpoBeneHHbIE HCCIIe0BAaHUS [TOKA3aJId, YTO YPOXKAMHOCTh KapTOoQess JeTHEro cpoka
nocajaku u3MeHs1ach ot 33,4 1o 49,8 T/ra, KyKypy3sl Ha 3epHO OT 8,2 10 12,5 T/ra B 3aBUCH-
MOCTH OT pexuma oporeHus. Haubonpmas yposxaifHOCTh ObLIa [OJy4eHa B BAPUAHTE OIbITA
C Mpenu3noHHbIM opouieHueM. IIpu nossieHnn opocutenbHo HOpMBI Ha 20 % ypoxkaii-
HOCTb KapTodens coctaBuna 49,1 1/ra, kykypy3sl Ha 3epHo — 11,8 T/ra, yto Ha 1,4 u 4,2 %
BbIIlIE, YEM B KOHTPOJBHOM BapHuaHTe. B kauecTBe KOHTPOJIBHOTO BapHaHTa BBIOPAH PEKO-
menoBaHHbIi 3C3 [8], B HeM Obuto monydyeHo 48,4 1/ra xkaprodens u 11,3 1/ra KyKypy3sl
Ha 3epHO. CHIKeHue opocuTeabHoi HopMbl Ha 20 1 40 % npuBeNo K MaJeHUI0 YPOKaitHOCTH
kaptodens Ha 16,3 u 44,9 % u kykypy3sl Ha 14,1 u 37,8 % cCOOTBETCTBEHHO.

AHanmm3 JaHHBIX MMOKAa3all, YTO BOJOMOTpPEOIeHHE KapTOQes JIETHETO CPOKa MOCATKU
BapbupoBano ot 3308 1o 5127 mM3/ra, KyKypy3sl Ha 3epHO OT 3576 10 5496 M°/ra B 3aBHCHMO-
CTH OT BapHaHTa ombiTa. [Ipu npoBeneHNN UCCIIeJ0BaHUI B KOHTPOJIBHOM BapHaHTe ObUIO MPO-
BEJICHO BOCEMb IOJIMBOB KapTodens JIeTHEH MOCaJKu U JIEBATh MOJMBOB KyKYpy3bl Ha 3€pHO
nouBHOM HOpMoit 400 M3/ra.

B pesynbrare npoBeeHHBIX HCCIeI0BaHUI ObuIN ompeseseHbl ko3 GUineHTs Bo-
JOTIOTPEOJIEHUSI UCCIIEIYEMBIX KYIbTYp B 3aBUCUMOCTH OT peXMMa opollieHus. JJaHHbIi no-
Ka3aTelb BapbUpPOBaT y KapTodens TeTHell mocaaku oT 88,3 M/T B BapuaHTe ¢ MPENU3HOH-
HBIM PEXMMOM opomrenus 10 104,0 M%/T B BapuaHTe, B KOTOPOM MOIMBHAS HOpPMA ObLNa TI0-
BbimieHa Ha 20 %. KoadpduuueHnt BomonmoTpebieHUs KyKypy3bl Ha 3€pHO H3MEHsJICH
ot 374.,2 1o 465,8 M%/t.

BoeiBoapbl. [lo pesymbTaram HccienoBaHMH YCTAHOBJICHO, YTO Haubosiee 3(pdexTHBHO
BJIara pacxojyeTcs Ha MoceBax KyKypy3bl Ha 3epHO TIPH OpocHTeIbHOI Hopme 3000—-3200 m¥/ra
¥ cyMMapHOM Bojonorpebnennn 4200-4400 m%/ra, Ha JeTHHX ToOcaakax KapTodens —
TIPH COOTBETCTBYIONHMX Tapamerpax 2700-3000 u 3900-4200 m°/ra.

AHanu3 pe3yibTaToB INPOBEAEHHBIX UCCIEN0BAHUN MO3BOJISET CAENATh BBIBOJ O TOM,
YTO MpPH TMOBBIIIEHUU OPOCUTEIbHOW HOpMBbI Ha 20 % MPOMCXOMUT HE3HAUUTEIbHBIA POCT
ypoxxaiiHocTH. IIpu cHmwxkeHun opocutenbHoN HOpMbI Ha 20 u 40 % mpoucXOoauT majeHue
MPOJAYKTUBHOCTH UCCIEAYEMBIX KynbTyp oT 1,4-4,2 mo 37,8-44,9 %.

Jlydme pe3ynpTaThl ObUIM MOJIyYEHBI B BApPHAHTaX OMNBITA, B KOTOPHIX HCHOJIb30BaA-
Jach TEXHOJIOTHA NMPEeIM3noHHOro opoiieHus. [Ipudaska ypoxas coctasuia 2,8 % Ha JTeTHUX
nocaakax kaprodens u 9,6 % Ha moceBax KyKypy3bl Ha 3€pHO, IIPH 3TOM YpPOXKaWHOCTb HC-
clemyeMbIX KyabTyp Obuta paBHa 49,8 u 12,5 T/ra COOTBETCTBEHHO.
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Annomayus. 11enbo TaHHBIX UCCIIEOBAHUM SIBIISIETCSA aHAJIU3 Pa3BUTHUS MEITUOPALIUU
Ha KyOaHu B acnekTe BOJOOOECIIEYEHHOCTH IIOCEBOB CEIbCKOXO3SHCTBEHHBIX KYIbTYD.
JlocTrokeHe MOCTaBICHHOM 1eTN 00YCIIOBJICHO pEeIIeHUEeM 3a/1ad 110 U3y4eHHIO d(PPeKTHB-
HOCTH Mep roCylapCTBEHHON MOAJEPKKHU MIPU NMPOBEACHUN THIPOMEINOPATUBHBIX MEPOIpH-
ATUN Ha 3eMJISIX CEJIbCKOXO3sIICTBEHHOIro HazHayeHusl B KpacHogapckoM Kpae, aHaJlu3y uc-
H0JIb30BaHUS BOJHBIX PECYPCOB JJIsi OPOILEHHS CEeNbX03KYJIbTYp Ha FOCYJapCTBEHHBIX MEJH-
OpaTHBHBIX CUCTEMax, B T. 4. JJIsl OTPACIH PUCOBOCTBA, BBIABICHHIO AeuinTa BOJHOTO Oa-
JaHca Ul HYXK] CEJIbCKOXO3SMCTBEHHOIO IIPOM3BOCTBA. Y CTAHOBJIEHO, YTO 3a IEPUOJ pea-
JU3alUU THAPOMETUOPATUBHBIX MEPOIPUITHH C HCIOIb30BAaHUEM MEpP TOCYJapCTBEHHOMN
noanepkku ¢ 2014 o 2020 r. na Ky6anu BBesieHO B 9KcIuTyatanuio 39,2 ThIC. ra OpoIIaeMbIxX
y4acTKoB, a K 2025 r. B peruoHe IJIAHUPYETCSl YBEIUYMUThH IUIOIIAJb OPOILIAEMBIX 3EMEIb
Ha 20,0 TbIc. ra. [Ioka3aHo, 4TO €XErOAHO MOJIUB CEIbXO3KYJIbTYpP B CTPYKTYpPE OpPOLIAEMBIX
3eMelb FOCYAapCTBEHHBIX METUOPATUBHBIX CUCTEM OCYIIECTBIISIETCS B CPEHEM Ha IUIOIIAIN
okojio 153,5 ThIC. ra, B T. u. puca — 125,5 ThIC. ra. BeIABIEHO, 4TO PUCOBOCTBO SIBJISETCS Ca-
MOM BOJOTpPeOOBATEIbHON OTPACibi0 B OPOIIAEMOM 3€MIIEJICIIMUA PETHOHA: JUIs MOJIMBa puca
00BbeM U3BATHS BOJHBIX PECYPCOB U3 MOBEPXHOCTHBIX BOJHBIX OOBEKTOB COCTAaBIISET
3352,014 My M BOIBI B TOM, [UTS TIOJTMBA HEPHUCOBBIX KyJIbTYp — 36,74 MiIH M° BOJIBI B TOJI.
TokasaHo, 4To 06bEM BOAOMOMAYM JJIsi HONKMBA PUCA COCTABIAET B CpeaHeM 2,5 Mapa mP,
B T. 4. TIOBTOPHO HCTIONB3yeMoii Boasl — 502,7 mima m°. OTMedeHo, uto B 2020 T. romoBoit
cTok p. KyOanu 6buU1 MUHUMAaJIBHBIM 3a BCIO UCTOPUIO HAOIOJIEHHH, 3TO MPUBENO K AehuIu-
Ty BOJIHBIX PECYpPCOB ISl HYXJ CEJIbCKOro X034icTBa. BolsiBieHo, uTo nmputok B KpacHonap-
ckoe Bogoxpanuiuiie B 2020 r. coctaBun 6047,0 muH M, 510 Ha 3937,0 MiH M> MeHblIIe, YeM
82019 r., B T. 4. 32 mepuoy Bereranuu — 3122 mma M3 (Munyc 2938 MIH M K aHAIOTHYHOMY
nepuony 2019 r.). Ilokazano, uto cHukeHue ypoxaiitHoctu puca B 2020 r. Ha 4,7 1i/ra B OyH-
KEPHOM BecCe CBSA3aHO C BOJ0IE(UIIUTOM U MaTOBOABEM.

Knioueswvie cnosa: BOAONOIb30BaHNUE, THIPOMEINOPALS, BOJOUCTOYHHK, BOJHBIE pe-
CYpCBI, BOJIONOTPEOIEHUE, PUCOBOJCTBO, OPOCUTENBLHBIE CUCTEMBI, BOJIOAE(PUIIUT, MATOBOIbE

Sk sk sk sk sk sk sk sk sk sk

On the development of land reclamation
of the Kuban and water supply for agricultural crops

Nadezhda N. Malysheva?, Sergey V. Kizinyok?, Artem A. Baranov?, Oleg N. Kadantsev*
!Kuban State Agrarian University named after I. T. Trubilin, Krasnodar, Russian Federation
2Krasnoarmeysky Rice Growing Pedigree Plant named after A. I. Maistrenko, Octobr’skiy,
Russian Federation

3 4Administrative Department “Kubanmeliovodkhoz”, Krasnodar, Russian Federation

Abstract. The purpose of these studies is to analyze the land reclamation development
in the Kuban in terms of water supply for agricultural crops. To reach this goal is due to the
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problem solution on studying the efficiency of state support measures when carrying out irri-
gation and drainage activities on agricultural land in the Krasnodar Territory, analysis of the
water resources use for agricultural crops irrigation in state reclamation systems, including
rice growing industry, identification of a water balance deficit for needs of agricultural pro-
duction. It was found that during the period of irrigation and drainage measures implementa-
tion using state support measures from 2014 to 2020, 39.2 thousand hectares of irrigated areas
were put into operation in the Kuban, and by 2025 it is planned to increase the area of irrigat-
ed land by 20.0 thousand ha. It is shown that annual irrigation of agricultural crops in the
structure of irrigated lands of state reclamation systems is carried out on average on an area of
about It was revealed that rice growing is the most water-demanding industry in irrigated ag-
riculture in the region: for irrigation of rice, the volume of water resources withdrawn from
surface water bodies is 3352.014 million m® of water per year, for irrigation of non-rice crops
is 36.74 million m® of water per year. It is shown that the volume of water supply for irriga-
tion of rice is on average 2.5 billion m®, including reused water — 502.7 million m3. It was
noted that in 2020 the annual runoff of the Kuban river was the minimum in the entire history
of observations, which led to a shortage of water resources for the needs of agriculture. It was
revealed that the inflow into the Krasnodar reservoir in 2020 amounted to 6047.0 million m?,
which is 3937.0 million m? less than in 2019, including the growing season — 3122 million m*
(minus 2938 million m?® to the same period in 2019). It is shown that the decrease in rice yield
in 2020 by 4.7 c/ha in bunker weight is associated with water shortages and low water levels.

Keywords: water use, hydroreclamation, water source, water resources, water con-
sumption, rice growing, irrigation systems, water shortage, low water

Beegenne. OnHUM M3 OCHOBHBIX HalpaBiICHUH AEATEIbHOCTU arpOIpPOMBIIIIEHHOIO
komruiekca KyOaHu siBisieTcsl IIaHMpOBaHUE MeTUopaluu 3eMenlb Ha Tepputopun KpacHo-
JTAPCKOTO Kpasi B COOTBETCTBHH C I'OCYJapCTBEHHBIMU nIporpammamu Poccuiickon @enepanuun
n KpacHozmapckoro kpasi ¢ LeNbl0 NMOBBIILIEHUS MPOJYKTUBHOCTU U YCTOWUYMBOCTH 3€MIIE]IE-
s, oOecrieyeHus] rapaHTHUPOBAHHOIO IPOU3BOACTBA CEIbCKOXO3AMCTBEHHOM MPOIYKIIUU
Ha OCHOBE COXPAHEHMsI U MOBBILICHUS IUI0A0POANS 3eMENb, a TAKXKe CO3JaHHsI HEOOXOJMMbIX
YCIIOBUM ISl BOBJICUYEHHUSI B CEIBCKOXO3SIMCTBEHHBIN 00OPOT HEUCIIONB3YEMbIX M MaJoOIpo-
JYKTUBHBIX 3€MENbHBIX YTOAMM.

CenbCKOX03HMCTBEHHOE MPOU3BOJCTBO B PETMOHE B OCHOBHOM pPAacIlOJIOKEHO B 30HE
HEYCTOMYMBOIO yBIIQ)KHEHUS, YTO TpeOyeT MpoBeieHHs paboT Mo MMApOMETHOpaluy Ul yBe-
aryeHus 00beMOB MPOAYKIIMK PAaCTEHUEBOJACTBA, B T. Y. pUCA, OBOLIEH OTKPBITOTO I'PYHTA,
KOPMOBBIX KYJbTYp, III0J0B U Arox [1, 2].

B oT0i1 cBsI3M HEeMallOBa)KHOE 3HAYCHUE JIJI MHBECTUIIMA B MEITMOPAIMIO TIPHOOpeTa-
IOT MEpbI TOCY/IaPCTBEHHOM MOAIEPKKHU C MPEJOCTaBIECHHEM CYOCHAMN CelbX03TOBAPOIPO-
W3BOJUTENSIM Ha MPOBEACHUE THAPOMEINOPATUBHBIX paboT. Takke nepBOCTENEHHBIM BOIIPO-
COM B pa3BUTUHU OpolraemMoro 3emiienenuss Ha KyOaHu sBnsieTcs 00eCreuyeHHOCTh MOCEBOB
CEJIbCKOXO3SUCTBEHHBIX KYJIBTYp BOJAHBIMH pecypcaMu B Ipejeiax IMOJIMBHBIX HOpM, 00y-
CJIOBJICHHBIX TIOYBEHHO-KJIIMMAaTHYECKUMH YCIIOBUSMH TEPPUTOPUI M OHOTOTHYECKUMHU OCO-
OCHHOCTSIMHU BO3/IETBIBAEMBIX COPTOB U THOPUIOB [3].

B aTOl CBS3M Lenb HCCIeNOBaTeNbCKONW pabOThl — aHAW3 Pa3BUTUS MENMOpaluu
Ha Kybanu B acmekte BOJOOOECIEYEHHOCTH IIOCEBOB CEIIbCKOXO3SAHCTBEHHBIX KYJIBTYP.
JlocTnxeHre MOCTaBICHHON LeMH 00YCIOBIEHO PELICHHEM 3aad M0 U3Y4YeHUI0 3PPEKTHB-
HOCTH M€p roCyAapCTBEHHOM NOIJEPKKH MPHU NPOBEIECHUN T'HAPOMEINOPATUBHBIX MEPOIIPH-
ATUN Ha 3€MJIIX CEJIbCKOXO3SMCTBEHHOI0 Ha3zHadeHus B KpacHogapckoMm Kpae, aHajau3y HC-
10JIb30BAaHNUSI BOJHBIX PECYPCOB JJIsl OPOLIEHUS CEIbXO3KYJIbTYp Ha TOCYIapCTBEHHBIX MEJIN-
OpaTUBHBIX CUCTEMAX, B T. 4. JJIs1 OTPACIH PUCOBOCTBA, BBIABICHHIO AeuLiuTa BOJHOTO Oa-
JaHca JUIsl HYKJI CEJIbCKOXO035HCTBEHHOTO ITPOU3BOJICTBA.

Matepuaibl 1 MeToAbI. B paboTe HCIoab30BaHbl M IPOAHATU3UPOBAHBI CIEYIOIINE
MaTepuaibl: rocyaapcTBeHHas nporpamma KpacHomapckoro kpast «Pa3zButue cenbckoro Xxo-
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35ICTBa U PETYJIMPOBAHUE PHIHKOB ChIPbsI U IPOJOBOILCTBUSY (IIOCTAHOBJIEHHE IJ1aBbl aIMU-
Huctpamuu (ryoepraropa) Kpacnogapckoro kpas ot 5 okTs0pst 2015 r. Ne 944), 3akon Kpac-
HOJapcKoro kpas «O0 obecrieueHuN MIIOJ0POIHS 3eMeNb CEIbCKOXO03SICTBEHHOIO Ha3Haye-
Hus Ha Tepputopun KpacHomapckoro kpasi» ot 7 utons 2004 r. Ne 725. KamepanbHbie pabdo-
Thl IIPOBEJEHBI ¢ TeXHUYECKOH oTdueTHOCThI0 PI'BY «Ympasnenue «KybaHbMENNOBOIX03Y,
Matepuaniamu YrmpasieHus denepaabHOil CyKObl TOCYJapCTBEHHOM cTaTHCTHKU 1o Kpac-
HOJApCKOMY Kparo u PecmyOmuke Anpirest.

Pe3yabTatsl u 00cy:xnenne. [lo nanaeim Pocpeectpa, B permone miomaab MeIUopu-
poBaHHBIX 3emenb coctaBisieT 410,9 Teic. ra, B T. 4. opomaeMbix — 386,4 ThIC. ra, OCYILIEH-
HbIX — 24,5 ThIC. Ta [4]. ['0ocynapcTBeHHbIE OPOCUTEIBHBIE CUCTEMBI 3aHUMalOT 313,3 ThIC. ra,
B T. 4. PHCOBBIA MPPUTHUPOBaHHBIN (oHJ cocTaBiseT 234,4 ThIC. ra, U3 KOTOPBIX €XKETOTHO
3aceBaroTca pucom okoisio 120—-135 TeIC. ra, 4TO CBUAETEIBCTBYET O BaXKHOCTH MEJIMOPALMH
JUI Kpasi KaKk OJTHOTO M3 OCHOBHBIX (PAaKTOPOB HMHTEHCU(DUKAIUH CEIbCKOXO3HCTBEHHOTO
MIPOU3BOJICTBA.

Kybanckuii BOIOXO3SIMICTBEHHBIH KOMIUIEKC OOBEIUHSET LENbIA psSA JOCTAaTOYHO
KpynHbIX 00bekTOB — KpacHomapckoe, BapuaBunckoe u KprokoBckoe Bomoxpanmiuiia, Tu-
XOBCKUI U DeoOpOBCKUN THMAPOY3JIbl U IPYrHe TUAPOTEXHUYECKHE COOPY)KEHHUS, a TAKKe
CTeNHbIE peku W JuMaHbl. [logaua BOAHBIX pecypcoB Ha OOJBIIYIO YacTh METHOPATHBHBIX
cuUcTeM (pUCOBbIE MEIMOPATUBHBIE CHCTEMbI) OCYIIECTBIIETCS IIyT€M IIONYCKa BOJIbI
n3 KpacHoiapckoro BOJOXpaHUIMIIA U TMOCJIEAYIOIIETO0 PACIPEETICHUsI €€ TMAPOTEeXHUYe-
CKUMH COOPYKEHUSIMHU, PACIIOIOKESHHBIMH HIOKE 110 TeueHuto p. Kybanu [2, 5].

Peanuzanuss ruapoMenuopaTUBHBIX MEPONPUATHH Ha 3E€MJSIX CEIbXO3HA3HAYEHUS
B KpacHomapckoM kpae, B T. 4. CTPOMTEILCTBO M BBEJECHUE B IKCILIyaTallli0 HOBBIX OpoIllae-
MBIX Y4aCTKOB, OCYHIECTBIIIETCS B paMKax MOANpPOrpaMMsl «Pa3BUTne MeInopanuu celbCcKo-
XO3SIMCTBEHHBIX 3eMenb B KpacHOgapckoM Kpaey rocynapCcTBeHHOM mporpaMmbl KpacHonap-
CKOro Kkpas «Pa3BUTHE CETBCKOTO XO35AMCTBA U PETYIUPOBAHUE PHIHKOB CEIbCKOXO0351CTBEH-
HOM MPOIYKINH, ChIPbS U MPOAOBOJIbCTBUS, YTBEP/KICHHOW MOCTaHOBICHUEM TIJIaBbl aIMU-
HucTpauuu (ryoepHaropa) Kpacnogapckoro kpast ot 5 okts10pst 2015 r. Ne 944, a takxe pe-
ruoHajgbHOro npoekta KpacHomapckoro kpas «J9KCHOPT MPOAYKLHU arpONpOMBIIUIEHHOTO
KOMILIEKCay.

AHanu3 UHBECTUIIMM B METMOPAIIMIO Ha TEPPUTOPUHU PETHOHA C UCIIOJIB30BaHUEM CYO-
CUJMI Ha TUAPOMETHOPATUBHBIE MEPOIIPHUATHS YKa3bIBaeT Ha 3()(hEeKTUBHOCTh MEp rocyap-
CTBEHHOM TOAIEPKKU OTpachu (Tabmuma 1).

Ta6auna 1 — I¢pPeKTHBHOCTH BBIIOJIHEHHS THAPOMETHOPATHBHBIX MEPONIPUATHI
B PaMKax MPOrpaMMHBIX MEePONIPUATHI 110 Pa3BUTHIO MeJTHOPALUT
B KpacHogapckom kpae

T'on

Haumenosarme padot 2014|2015|2016|2017| 2018|2019 |2020 22001246
BBeieHO B 9KCIUTyaTaInio OPOIIAEMbIX
Y4acTKOB, T'a 4920|5146 (6177|5561 |3544|8016|5836| 39200
[TocTpo€HO HACOCHBIX CTAHIIHM, €]I. 6 3 9 7 5 14 9 53
[TposnoxeHo TpyOoIpoBoaa, KM 80,0(22,7|41,3|38,6|46,5| 97 |35,2| 361,3
[TproGpereHo N0 aeBaNIbHBIX MAIINH,
el. 63 | 30 | 56 | 44 | 61 | 59 | 52 365

JlanHble, pUBeAeHHbIE B TaOnuie 1, MOKa3bIBAIOT, YTO 3a MEPUOJ pealn3aluy Mpo-
rpamMHbIX MeponpusTiuil B 2014-2020 rr. B KpacHogapckom Kpae ¢ MOMOIIBI0 Mep rocyaap-
CTBEHHOW MOJJEPKKHU BBEICHO B AKCIUTyaTanuio 39,2 ThIC. Ta MEIUOPUPYEMBIX 3€MEllb, IO-
CTpOEHO 53 HACOCHBIX CTaHIUH, MPOJIokeHOo 361,3 kM TpyOOIpoBoI0B, TPHOOpeTeHO 365 BHI-
COKOTEXHOJIOTUYHBIX JOKIEBAIBHBIX MMMOPTHBIX MawmuH [1, 3]. YcranoBneno, uro 63 %
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BBEJICHHBIX B 3KCIUIyaTallUl0 OpPOIIAEMBIX YYaCTKOB C MCIOJIb30BAaHUEM MEpP rOCYJapCTBEH-
HOW MOAJIEPKKU B PETMOHE HAXOAATCS B 30HE OOCIYKMBaHMs I'OCYJapCTBEHHBIX MEJIHOpa-
TUBHBIX CUCTEM (hefepabHON COOCTBEHHOCTH.

AHanu3 nokaszan, 4To IUITaHUpyeMas IUIOIIAJb CTPOUTENbCTBA U PEKOHCTPYKIIMU Me-
JMOPAaTUBHBIX cucteM Ha nepuon 2021-2025 rr. B pamkax noanporpammsl «Pa3sutne memnu-
OpallMM CeIbCKOXO35MCTBEHHBIX 3eMenb B KpacHomapckom kpae» cocraBut 20,0 ThIC. Ta,
B T. Y. IO MEPOINIPUATHUIO FHApoMenuopanuu 12,5 Teic. ra, 3KCHOpPT NIPOAYKIIMH arpOIpOMBIILI-
JIEHHOT0 KOMIUIEKca — 7,5 ThIC. ra NpH 0011eM oobeMe cyOocuauii u3 cpeacTB GenepanbHOro U
KpaeBoro Orokera 2,4 MitH pyo. [6].

B pesynbrare MpoBeeHHbBIX UCCIEJOBAHUN BBIIBICHO, YTO HA MEIHMOPUPOBAHHBIX 3€M-
msix B Kpacnonmapckom kpae npousBoautces 10 70 % oBomHOM, 6ax4eBoil MPOAYKIIMHA U KapTo-
(ens, Becb 00beM 3epHa pHca, 0koi0 13 % KOpMOB Uil )KUBOTHOBOJICTBA U JIpyTrast IPOAYKIIMSL.
AHanu3 UCIOIb30BaHUS 3EMENbHBIX PeECYpcoB Mokasai, yTo B 2020 r. moceBHas IUIOLIAAb Ha
OpOIIAaEMBbIX CEIbX03YroJibsiX cocraBmia 325,9 Teic. ra. B cTpykType HCIoab30BaHMsI Opollae-
MBIX 3€MeJb 3€pPHOBBIE KyNbTypbl 3aHuManu 211,0 Teic. ra (u3 HUX puc — 127,0 ThIC. ra, KyKy-
py3a Ha 3epHo 30,6 ThIC. Ta), TEXHUYECKUE KYIbTYpbI 55,4 THIC. I'a, OBOLIH, 6axuu, KapTodenab —
36,9 ThIC. ra, KOPMOBBIE KYJIBTYpPHI — 6,2 THIC. Ta, MHOTOJICTHUE HacaxaeHus 6,2 ThIC. Ta, CEHO-
KOChl, mactoOumia — 6,0 TeIc. ra, pepmepckue yyactku — 4,2 ThIC. ral.

HccnenoBanus mokasaiy, YTO €XKETOIHO MOJUB CEIbX03KYIbTYP B CTPYKTYpE Opollia-
€MBIX 3eMellb FOCY1apCTBEHHBIX MEIMOPATUBHBIX CUCTEM OCYLIECTBISIETCA B CPEAHEM 3a IO-
cienHue 5 et Ha 1iomany okoao 153,5 Teic. ra (tabnuua 2).

Tadiauua 2 — I[MoyuB ceJibCKOX0351iiCTBEHHBIX KYJIbTYP Ha FOCYAapCTBEHHbIX
MeJIMOPATHBHBIX CHCTEMax

B ThIC. T2
Tox ®dakTHuecku | 3epHOBBIC KYJIbTYPHI OBotut Kopmossie | IIpoune
TIOJIUTO BCETO B T. Y. pUC KYJIbTYpbl | TOJHUBBI
2016 158,363 142,972 136,1 7,653 0,000 7,738
2017 145,358 128,114 122,0 6,413 1,450 9,381
2018 152,555 121,880 117,2 7,745 1,076 21,854
2019 156,081 130,928 125,1 8,321 0,590 16,242
2020 154,946 135,304 127,0 12,303 0,080 7,259
Cpennee 3a
20162020 rr. 153,460 131,840 125,48 8,487 0,639 12,494

BrIsiBIIeHO, YTO OpOLIEHNE 3€PHOBBIX KYJIbTYp OCYLIECTBIIIETCS HA IUIOMIAIN MOPsIKa
132 T1hIC. ra, U3 KOTOPBIX MTOCEBBI PUCA COCTABIIAIOT 125,5 THIC. ra, OBOLIHON IPyNIBbI KYJIbTYp
OTKPBITOIO TpyHTa — 8,5 ThIC. ra, KOpMOBBIX KyaeTyp — 0,7 Tbeic. Ta. IIpoune mnomussl,
B T. Y. OPOLIEHHE TEXHUYECKUX KYIBTYp, B CTPYKTypE€ IOJIMBHBIX IIOLIAAEH COCTABIISAIOT
B CpellHeM 10 roaam 12,5 ThIC. ra ¢ MakCUMallbHbIM 3HaueHueM B 2018 r. — 21,2 ThIC. Ta, MU-
HUManbHEIM — B 2020 . — 7,3 THIC. Ta.

PucoBozcTBO B CTPYKTYpe OpOIIAEMOro 3eMJIeAeNIis PEruoHa sIBIsieTcs caMoi BOJIO0-
TpeOOBaTENbHOM OTpacipio. AHalIM3 TOKa3aTenel BOAOMNOJIb30BAHUS B paspe3e Trocyaap-
CTBEHHBIX MEJIMOPATUBHBIX CHUCTEM IOKAa3bIBACT: JJIS MOJHMBA pUca 00BbEM U3BATUS BOJHBIX
PECYPCOB M3 OBEPXHOCTHBIX BOJHBIX 00BEKTOB COCTaBIET mopsmka 3352,014 mun M3 Boas!
B TOJ, 4TO B Ipejeiax JIMMUTOB B paMKax peHIeHWH O MpPeJOCTaBICHUH BOAHOIO OOBEKTa
B 10JI30BAHUE C LENBI0 U3BATUS BOJHBIX PECYPCOB, B TO BPEMsI KaK JUIsl CTEIIHOM 30HBI U I10-
JTHBA HEPUCOBHIX KYIBTYP — 36,74 MiTH M® BOJIBI B TO/I.

I[osaua BOABI ANIS TIONKMBA PUCA OCYLIECTBIIAETCA B CPEIHEM 00BEMOM 2,5 Mipa M°,

TonoBrie Texunueckue otuetsl OI'BY «Ynpasnenue «KybanbmenioBoaxo3» 3a 2016-2020 rr. /
ApxuB ®I'BY «Ynpasnenne «KybaHpMeTHOBOIX03».
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B T. 4. HACOCHBIMHU CTAaHIMAMH (heZiepaibHOM COOCTBEHHOCTH Ha MOCEBBI pUca MOJACTCA IMO-
BTOPHO HCIIOJIb3YEMOW BOJBI U3 KOJUIEKTOPHO-COPOCHOW CETH TOCYAapCTBEHHBIX MEINOpa-
TUBHBIX CUCTEM eKeroaHo nopsaka 502,7 mia m3 (pucynok 1).

3000,0 + - 800,0
25000 + 17000
4 600,0

2 000,0 + 1 500.0
1500,0 | —~—— 1 400,0

409,1 1

1.000,0 + 3000
4 200,0

500,0 + 1 100.0

0,0 ; : | : 0,0
fon 2016 2017 2018 2019 2020

= [Nogaya BOAbl HA puc Bcero, MiH M3 —4— MoBTOPHO Ucnonb3yemas BoAa, MiH M3

Pucynok 1 — O0bem Bogonorped ieHus
oTpacsu pucoBoacTsa B KpacHogapckom kpae

AHanu3 OCHOBHBIX MPOW3BOJCTBEHHBIX IMOKA3aTeNei OTpaciii pUCOBOJICTBA MOKA3bI-
BaeT, 4To Iuiouiaap noceBoB puca B 2020 r. yBenuuwmiack Ha 1,9 thic. ra 1o 127,0 ThIC. Ta
o cpaBHeHHIO ¢ ypoBHeM 2019 r., BanmoBoii cOop 3epHa puca B OyHKEPHOM BECE COCTABUI
900 TeIC. T (MUHYC 45,9 THIC. T K 2019 T.) IpH ypoxaitnoctu 70,9 1/ra (munyc 4,7 1/ra k 2019 1.)
(Tabmuma 3).
Ta6auna 3 — [IpousBoacTBeHHbIE IOKA3aTeId OTPACIH PUCOBOICTBA
Kpacnonapckoro kpas B 2020 r. (0yHkepHbIii Bec)

HaunmenoBanue IInomans, Banosoii c6op, YpoxalHOCTB,

paiioHa TEIC. Ta TEIC. T /ra
r. Kpacnonap 0,4 2,7 68,4
AOUHCKHI 12,8 95,3 74,5
Kpbimckuit 2,4 17,5 12,2
CeBepckuii 2,9 20,9 72,0
Kannunuckuit 12,6 95,2 75,4
Kpacnoapmericknii 45,2 304,8 67,4
CrnaBaHCKHNI 46,4 342,8 73,9
Temprokckuii 4,2 20,7 497
Bcero B 2020 1. 127,0 900,0 70,9
Bcero B 2019 1. 125,1 945,9 75,6

CHumxenue BasioBoro cbopa puca Ha 45,9 ThIC. T MO cpaBHeHHUIO ¢ ypoBHeM 2019 r.
CBSI3aHO C JIe(UIIITOM BOJHBIX PECYPCOB B OCHOBHOM BOJOMCTOYHHMKE PErHOHA JUISl CEIbCKO-
XO03UCTBEHHOTO BOIOCHA0XKEeHUST — KpacHO1apcKoM BOAOX paHUITHIIIC.

AHanu3 OanaHca MPUXOTHOW M pacxonHO yacTu KpacHOmapcKoro BOJOXpaHUIIHINA
TTOKa3bIBaeT, uTo MpUTOK B 2020 r. coctaBmn 6047,0 MiH M°, 510 Ha 3937,0 MaH M° MeHbIIE,
gem B 2019 1., B T. 4. 32 mepuoy Bereranuu — 3122 v Mm% (MuHYC 2938 MIH M° K aHAIOr Y-
Homy niepuoay 2019 r.) (pucyHok 2).

B cBs3u ¢ ManoBonkeM cOpoc B HIDKHUE Obed Bomoxpanmauima 3a 2020 1. cocTaBui
6481,0 ma M° (MuHyC 5102,0 MtH M° k 2019 T.), B T. 4. JUIs1 OPOIICHHUS PHCa B TIEPHOJ] BETe-
tanuu 4515 maa M3, i 61,2 % ot o6bema copoca B 2019 T.
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2019

O6bem BoAbl, MITH M3

MpuTok 3a rog MpuTok 3a Cbpoc 3arog Cbpoc 3a
NONMBHOWN NOJINBHOWN
nepuopg nepvoa

Pucynok 2 — IIputok Boasl B KpacHogapckoe BogoXpaHuIMIIe
U cOpoc B HM:kHMI Obed KpacHomapckoro ruapoysia

Jlns HenmomyiieHus: THOEIN MOCEBOB puca mpu aeduiure BoaHbIX pecypcoB 2020 r.
AKCIUTYaTHUPYIOIIEN TOCYIapCTBEHHbIE MEIMOPATHUBHBIE CHUCTEMbI oOpranusanuein PI'BY
«Ympasnenue «KyO0aHbMENINOBOIX03», KOTOpasl SBJISIETCS JETUTHUMHBIM BOJIONOJIb30BaTENEM
coryiacHoO TpeboBanusiM DenepanbHoro 3akoHa ot 03.06.2006 Ne 74-D3 «Boanslit konexe Poc-
cuiickoit depepanyn», ObUM BBEACHBI MEXKCHCTEMHbIC, BHYTPUCHUCTEMHBIC, BHYTPUXO3Sii-
CTBEHHBIE BOZOOOOPOTHI, KOTOPbIE 00ECTICUMIIA PEKHIM MOJIMBA HA MPOTSHKEHUH BCETO IEpHOAA
BETeTaIlMU 110 CUCTEME albTepHATHBHOrO cMauuBanus (monuea) u cymiku (Alternate Wetting
and Drying (AWD)) [7—10]. Dto no3Bosimio audhepeHIrPOBaHHO UCIIOIB30BaTh 00BEMBI BO-
1B, cOpaceiBaeMble U3 KpacHonmapckoro BogoxpaHminiia (KOTOpoe Ha MPOTSDKEHUH BCEro Ie-
pHoJa BereTalyu IKCIUTyaTHPOBAIOCh B PEXKUME CHM)KEHHOW BOojooTAauu corjacHo «lIpaBu-
JaM...»), HE JONYCTHTh TMOENM puca B KpUTHUECKHe (a3bl pocTa M Pa3BUTHS PACTEHUH,
NPEJOTBPATUTh MoTepu ypoxkas 3epHa Ha 70 % moceBHol 1uiomaau. IIpu 3TOM cHUXeHue
yposxaitHocTH puca B 2020 r. Ha 6,2 % B cpaBHeHuu ¢ 2019 r. gBisgercs kKak ciaeICTBUEM NIEPU-
OJIMYHOCTU (MMITYJIbCHOCTH) OPOLIEHUS, TaK U HEIOCTATKOM TEXHOJIOTMH BO3/IENIBIBAHUS pUCa
B YaCTU COPTOBOM arpOTEXHUKH, Pa3MEIIEHHs KYJIbTYp B C€BOOOOPOTE, 00YCIOBIEHO HU3KUM
arpoMeNuopaTUBHBIM COCTOSTHMEM OYB pUCOBBIX nonell. Ha npumepe Bopoaeduuunra 2020 r.
000CHOBaHbBI BAPUAHTHI PELLICHUs TPOOJIEMBI C HEJJOCTATKOM BOJIbI 1 PEarnpoOBaHUEM Ha YPOBHE
HE TOJIBKO OPOCUTENILHOIN CUCTEMBI, HO U OT/IEIbHBIX MOJIEH pUCOBBIX CEBOOOOPOTOB.

BeiBoabl. AHaM3 NPOBENECHHBIX HCCIIEA0BAHUN IMOKA3bIBAET, YTO MPH IUIAHUPOBAHUU
CTPOUTENBCTBA OPOIIAEMbIX YYAaCTKOB M TPOBEIEHUM THAPOMEIHOPATUBHBIX MEPOIPUITUN
Ha 36MJISIX CEJIbCKOXO3SIMICTBEHHOIO HA3HAYEHUS C MCIIOJIIB30BAaHUEM MEp TOCYAapCTBEHHOMN
MOJIEPKKH, TUTAHUPOBAHUH MOCEBHBIX IJIOUIAJIEHN CETbCKOXO035IICTBEHHBIX KYJIbTYp, B T. U. PU-
ca Kak caMOi BOJOTpeOOBaTENbHOM KyNbTyphl, HEOOXOIUMO YUUTHIBATh MUMEIOIIUECS pe3ep-
Bbl BOJIHBIX PECYPCOB B Ipeneiax JUMHUTOB Ha U3BATHE BOJBI U3 BOJHBIX OOBEKTOB, MpEAy-
CMaTpUBATh TEXHOJIOTMM OPOILEHUs, HAIpPABICHHBIE HA PAallMOHAIbHOE BOJONOJIb30BAaHUE,
MPOBOAMTH arpOMENIMOPATUBHBIE MEPOIPUSATHUS, CIIOCOOCTBYIOIINE CHUXEHHUIO MOJMBHBIX
HOpPM, a TaK)Ke MOTeph Ha (PUIBTPAIMIO HAa MEKXO03IHCTBEHHON U BHYTPUXO3SHCTBEHHON CeTH
MEJIMOPATUBHBIX CHCTEM, IIMpE BHEAPATH dHEprocOeperaroline aibTepHATUBHBIE TEXHOJO-
TUH, TIO3BOJISIIOLINE SKOHOMHUTH OPOCUTENbHYIO Boay [11, 12].

JlanpHeiiee pa3BUTHE CEIbCKOXO3sIMCTBEHHON Menuopanuu Ha KybGanu m opormrae-
MOTO 3eMJICACTHs JJOJDKHO 0a3upoBaThCs HA PAallMOHAIBHOM MPUPOJIONOIL30BAHUU 32 CUET
UMEIOLTNXCS BOAHBIX PECYPCOB.
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YIK 631.811.98

®oTocMHTETHYECKAS 1eSITeIbHOCTh U IPOAYKTHBHOCTH
opouaeMoii COM NMPHU KOMILJIEKCHOH 00padoTke pery/isiTopaMu pocra

Cepreii AprypoBuu Cenuukuii, I'eopruii Tpudonosuuy banakaii
Poccwuiickuii Hay9HO-UCCIIeI0BATENLCKUI HHCTUTYT MpobiieM Menuopaiini, HoBodyepkacck,
Poccuiickas @enepanus

Annomayus. 11enpio iccnen0BaHUN SBISUIOCH ONPEICIICHIE BIUSHUS 00paOOTKH ce-
MSIH M pacTEHHI peryisaropamMu pocta Ha (OTOCHHTETUYECKYIO NESATEIbHOCTh U MPOTyKTHB-
HOCTb opoiraeMoil cou. MccnenoBanus npooaunucsk B 2019-2020 rr. B OKTs0pbCKOM paii-
oHe PocToBckoii 00J1aCTH Ha JIyTOBO-UE€PHO3EMHBIX MOYBAX, TSHKEIOCYTJIMHUCTBIX 110 TpaHy-
JoMeTpudeckoMy coctaBy. Cxemoil ombITa mpemycMmarpuBajach 00pabOTKa peryiasiTopamu
pocta ®opma Ne 1 u Kopa P7 cemsin cou nepen moceBOM U KOMILJIEKCHOE TIPUMEHEHUE — 00-
paboTKa CeMsiH TUTFOC BHEKOPHEBast 00paboTka pacTeHH B haze OyTOHM3AIMH U B (ha3e Hava-
na HanuBa 6000B. OTOOp pacTUTEIHHBIX 00PA3I0B MPOU3BOAUIU IO OCHOBHBEIM (azaM pa3BU-
TUSL COM, MacCy CyXOIO BEILIECTBA OMNPEIEIIIN MPHU BbICYIIMBAaHUM OOpa3LOB, IUIOIIAbL I10-
BEPXHOCTH JINCTHEB YCTAHABIMBAIM METO/IOM BbhICEYEK, (POTOCUHTETHUYECKUI MOTEHIINAT U YH-
CTYIO MIPOXYKTUBHOCTH (DOTOCHHTE3a BBIABISUIM 1O Meronuke Huummoposuua. B pesynbrare
UCCIIEIOBAaHUM YCTaHOBIIEHO, UTO IPUMEHEHHE Ha MOCEBaX COM perynsaTopoB pocta @opma Ne 1
u Kopa P7 cnoco6cTBOBaIO akTHBH3AUHN (POTOCHHTETUIECKON JESITENbHOCTH, 00 3TOM CBH/IE-
TEJLCTBYET MoJy4yeHue B (paze HanmBa 6000B MaKCUMaIbHBIX 3HAYCHUN TUIOIMIAH JTUCTHEB, CY-
XOH Macchl pacTeHHH, (OTOCHHTETHYECKOTO MOTEeHIMAaa. B cpemHeM 3a 2 rosa uccienoBaHuii
YpOXaHOCTh COM IPU KOMILJIEKCHON 00paboTke perynsaropamu pocta @opma Ne 1 u Kopa P7
nosrydeHa Ha ypoBHe 4,24 u 4,31 T/ra COOTBETCTBEHHO, ITpUUeM IMpuOaBKa ypoxkas OT oOpa-
6otku cemsH coctasiseT 0,23 u 0,30 T/ra COOTBETCTBEHHO, OT BHEKOPHEBOI MOJKOPMKH — T10
0,30 T/ra, a ot coBmectHOrO Aeticteus — 0,53 u 0,60 T/Ta COOTBETCTBEHHO.

Knrwouesvie cnosa: cos, HOTOCHHTETHUECKAS IEATENBHOCTb, PETYNATOP POCTa, IUIO-
1a]{b JIUCTOBOM IMOBEPXHOCTH, MEPHOJ BEreTalluy, YUCTasi MPOAYKTUBHOCTH (POTOCHMHTE3A,
YPOKaHOCTH

% 3k 3k ok sk 3k ok ok ke k-

Photosynthetic activity and productivity of irrigated
soybeans in complex processing by growth regulators

Sergey A. Selitsky, Georgiy T. Balakay
Russian Scientific Research Institute of Land Improvement Problems, Novocherkassk,
Russian Federation

Abstract. The aim of the research was to determine the influence of seeds and plants
treatment with growth regulators on photosynthetic activity and productivity of irrigated soy-
beans. The studies were carried out in 2019-2020 in Oktyabrsky district Rostov region on
meadow chernozem soils, heavy loamy in granulometric composition. The experimental
scheme provided for the treatment of soybeans with growth regulators Form no. 1 and Bark P7
before sowing and complex application — seed treatment plus foliar treatment of plants in the
budding phase and in the phase of the beginning of beans filling. The selection of plant sam-
ples was carried out according to the main phases of soybean development, the dry matter
weight was determined by drying the samples, the leaf surface area was determined by the
method of stamping, the photosynthetic potential and net productivity of photosynthesis were
determined by the Nichiporovich method. As a result of studies, it was found that the applica-
tion of growth regulators Form no. 1 and Bark P7 on soybean crops promoted the activation
of photosynthetic activity, as evidenced by the maximum values of leaf area, dry weight of
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plants, photosynthetic potential in the phase of bean filling. On average, over 2 years of re-
search, the yield of soybeans with complex treatment with growth regulators Form no. 1 and
Bark P7 was at the level of 4.24 and 4.31 t/ha, respectively, and the increase in yield from
seed treatment is 0.23 and 0.30 t/ha, respectively, from foliar feeding — 0.30 t/ha each, and
from joint action — 0.53 and 0.60 t/ha, respectively.

Keywords: soybeans, photosynthetic activity, growth regulator, leaf area, vegetation
period, photosynthesis net productivity, productivity

Beenenne. OnHuM U3 ocHoBatesel TeOpun (POTOCUHTETHUECKOW JEesITeIbHOCTH pac-
TeHul sBnsercs A. A. Huuunoposud. B ero Tpyaax n3noskeHbl METOAUYECKHE OCHOBBI OIIpe-
JiefieHusl nokas3aTene (POTOCUHTETUYECKON NeATebHOCTH U MX B3aMMOCBSI3U C YpOXKalHO-
CTBIO CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp. Y CTaHOBIIEHO, YTO 10 95 % cyxoro BeliecTBa pacre-
HUIl oOpasyercs Onaronaps GOTOCHHTETUYECKOMY MPOLIECCY, U UeM JIy4dlle YCIOBUS JUISl HO-
[JIOIIEHUS COJTHEYHOM PHEPIHH, YEM JIOJIbIIE MIEPUOJ, B TEYEHHE KOTOPOIO MPOUCXOUT MIPO-
1ecc POTOCHHTE3a, TEM BBIIIE YPOKANHOCTD CENbCKOXO03IHCTBEHHOM KyNbTYphI [1].

Cos Bo3zenbIBaeTCs BO MHOIMX arpoKJIMMaTH4eCKMX 30HaxXx Poccuu ¢ pa3iaumyHbIM
IPUTOKOM COJIHEYHOM 3Hepruu. CpenHss yporkaifHOCTb 3a 5 JIeT B Halllel cTpaHe 3a Nepuoj
¢ 2015 mo 2019 r. cocraBuina 1,45 1/ra, mpudem ee poct 3a 3ToT nepuoa cocrasui 20,8 % [2].
Junepamu 1no ypoxaiiHoctu sBisitorcss LlenTpanbubiii u FOxHbIN (enepanbHble OKpyra
(1,78 u 1,70 T/ra COOTBETCTBEHHO), a MO BAJIOBOMY MPOU3BOJACTBY — LIeHTpasibHBIA OKpYT
(2304 TBIC. TB 2019 T1.).

[TpoxyKTHBHOCTH (POTOCHHTE3a PACTEHUI MOXKHO PETyIUpPOBaTh, MPHUMEHSS MOI00p
COPTOB M TEXHOJOIMYECKHE IPHUEMbl BO3JENIbIBAHUSA, aJalTHPOBAHHBIE K IPHPOJHO-
KJIMMaTHYECKUM YCJIOBUSM TEPPUTOPUH, HAIPABIECHHbIE HA CO3AHUE ONTUMAJIbHBIX YCIOBUI
JUISL YIOBJIETBOPEHHS] OMOJIOTHYECKUX MOTPEOHOCTEH KYIbTYpPhl B OCBEILIEHHOCTH, MUHEPAJIb-
HOM TTUTAaHUH, BIAro00eCIeYeHHOCTH | T. 1. [3-5].

OnHMM U3 TEXHOJIOTUYECKUX IPUEMOB BO3/EIBIBAHNS COU, BIMSIOIINX HA MPOAYKIH-
OHHBIH MPOIIECC, SBISIETCS IPUMEHEHUE POCTOPETYIMPYIOMUX mpenaparos [6—10].

B cBsA3M ¢ 3TUM 1I€NIBIO TPOBOJUMBIX UCCIIEIOBAHUN SIBIISIETCS ONPEAEICHUE BIUSHUSA
00paboOTKK CeMsIH U paCTeHHM peryiasTopamMu pocTa Ha GOTOCUHTETUUECKYIO JESTENIbHOCTh U
IIPOAYKTUBHOCTD COH.

Marepuan u Mmeroasbl. Mccnenosanus npooamiuck B 2019-2020 rr. B OOO «Arpo-
npeanpusitie «beccepreneBckoe» OKTsOpbckoro paitona PocroBckoit o6mactu. [1ouBbl OnbIT-
HOT'O y4acTKa XapaKTepU3yIOTCs KaK JIyTOBO-UEPHO3EMHbIE, TSKEJIOCYIIIMHUCTBIE 110 TPaHyJsIo-
MeTpuyeckomy coctaBy. [TouBbl HU3K006€ecneueHbl rymycoM (3,03-3,59 %). 1o conepxanuto
MUTATENbHBIX BELIECTB MOYBHI BEICOKOOOECIIEUEHbI HUTPATHBIM a30TOM, OJIBUKHBIM (ocdo-
POM, MOIBMXKHBIM KaJIUEM.

Cxema ombiTa cneaytoniasi. KoHTponbHBIM BapuaHT — 0e3 ctumynaropa. BapuaHTsl
¢ perynsitopamu pocta @opma Ne 1 u Kopa P7 Bkirouanu noaBapraHThl ¢ 00pabOTKOM ceMsH
nepea noceBom (OC) u TIIOC K 3TOMY BHEKOPHEBYIO 00pabOTKy pacTeHHil B (ha3ze OyToHU3a-
uu 1 B paze Hauana HamuBa 60608 (OC + BHEeKOpHEBas 00paboTKa).

O6pabotka nmpousBoauiack npenapatamu ®opma Ne 1 u Kopa P7. [Ipu npeanoceBHoit
00paboTKke ceMsiH coM HopMa BHeceHHus coctaBuia 1,0 11/T, mpu BHEKOPHEBBIX 00paboTKax —
0,5-0,8 1/ra.

VueTHas MIomans AISHOK cocTaBnusana 100 M2, HOBTOPHOCTh YeThIpeXKpaTHas. B ombl-
Tax BbIceBajica paHHMi copT con CK OnTuma.

Cnoco6 moceBa MIMPOKOPSIIHBIA ¢ MexaypsaseM 70 cM, HOpMa BBICEBA CEMSH —
500 ThIc. wT./ra. OnBIT NPOBOAMICS Ha (POHE OPOIICHHUS TOXKAECBAHUEM C HCIOJIb30BAHHUEM
MMIIOPTHOU JTOKIEBATILHOW MaIIMHBI.

OT60p pacTUTENBbHBIX 00pPAa3IOB MPOU3BOAUIN IO OCHOBHBIM (pa3zaM BereTamuud Cow,
Maccy CyXOro BEIeCTBa ONPEEIIsIM MTOCIe BBICYIIMBAHU 00pa31oB, IUIONAlb TOBEPXHOCTH
JHMCTHEB YCTAaHABIMBAIN METOAOM BhICeUeK, (hoTocuHTeTHUecKni noteHuuan (PII) u uuctyro
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npoayKTUBHOCTE oTtocuHTe3a (UIID) BeisiBisu mo metonuke Huummoposuya [1], cratu-
CTHYECKYIO0 00paboTKy maHHBIX npoBoauiu 1o JlocmexoBy [11]. ITokazarenun ®IT u UIID
PACCUMTHIBAJIMCH 32 MEPUO] MEXKTY ONPEICTICHUSIMHU.

PesyabTarsl u 00cy:kaeHue. [I[poBeneHHbIE B TeUeHUE 2 JIET MTOJIEBBIE UCCIIEOBAHUSA,
MOCBSIICHHBIC M3YYCHHIO BIIUSHUS PETYJISATOPOB POCTa HAa (DOTOCUHTETUUYECKYIO JICATEIb-
HOCTb ITOCEBOB U YPOXKaHOCTH COU, MTO3BOJIMIIN ONPEACIUTh MTOKA3aTeNH, XapaKTepU3YIOIIHe
nporecc GOTOCHHTE3a — TUIONIA b JTUCTOBOM moBepxHocTH, DIT u YIID.

Y cTaHOBIEHO, YTO IPUMEHEHHUE B TEXHOJIOTUYECKOM MPOIIECCe BO3/IEIbIBAHUS COU Ta-
KHX DJIEMEHTOB, Kak 00paboTKa ceMsiH U BHEKOpHEBas moakopMka (BII) B TeueHue Bereranuwu,
MO3UTUBHO OTPa3sWIOCh Ha (POPMHPOBAHUU JIMCTOBOW IMOBEPXHOCTH PACTEHHN COM. AHAIM3
JAHHBIX O TUIOIIAIU JIMCTOBOM MOBEPXHOCTH MOKa3aJl, YTO MAKCUMAJIbHBIX 3HAYEHUU MOKa3a-
Teb JOCTUTA B TIEPHOJ HaMMBa 6060B BO BCEX BApHAHTAX M BapbUpOBal oT 61,48 Teic. M%/ra
B KOHTPOJIBHOM BapuanTe (6€3 IpHUMeHeHHs PeryIaTopoB pocTa) 10 66,40 Teic. M%/ra B Bapu-
aHTe ¢ IpUMEHeHueM peryisTopa pocta @opma Ne 1 mpu 06paboTke ceMsH U BHEKOPHEBOI
noakopMke (Tabmuna 1).

Taoauna 1 — [Liomaab JUCTOBOI MOBEPXHOCTH COM NPHU 00padoTKe ceMsIH
peryJsitopaMu pocra, cpeanee 3a 2019-2020 rr.

B ThIC. M%/ra

da3za pa3BUTHUSA
S o ) N = g = =
Bapuant ’% E % % § g Lé % CE )E §
== 2| 2| 28| B | 22 5
TE| R 5 & 5| 58| 5§
™ S I © s
Kontpons |6e3 crumynsaropos | 9,25 | 16,95 | 28,82 | 50,60 | 61,48 | 44,04 | 17,31
Dopma Ne 1 oC 9,55 | 17,80 | 30,55 | 52,15 | 65,17 | 49,09 | 22,34
-~ |OC+ BII 9,65 | 17,80 | 31,13 | 53,75 | 66,40 | 52,27 | 26,05
Kopa P7 oC 9,50 | 17,63 | 30,27 | 51,70 | 64,55 | 47,81 | 20,94
OC +BII 955 | 17,63 | 30,84 | 53,25 | 65,76 | 50,36 | 23,90

Pe3ynbpTaThl B BapuaHTax C NPUMEHEHHEM BHEKOpHEBOW 0OpabOTKM B COYETaHUU
¢ 00pabOTKOM ceMsH mepes] MOCEeBOM OBbLIM BBILIE 10 CPAaBHEHUIO C BapUaHTAMHU TOJIBKO
pU ceMeHHOW 00paboTke Bo Beex (pazax pa3BUTHS.

@Il xapaxTtepuszyercsi pabOTON acCCUMMJISLMOHHON NOBEPXHOCTH JIUCThEB. AHaIIN3
MOJIyYEHHBIX JTaHHBIX TOBOPUT O TOM, YTO MAaKCHUMAaJIbHbIE 3HAYEHMsI TUIOLIAIN JIUCTOBOU MO-
BEPXHOCTH O0ECTIeUMIM HaWIy4lIyl0 MPOU3BOIUTENBHOCTh (POTOCUHTETUYECKOU JIeATENbHO-
ctu (Tabmuna 2). [Tokazatenu ®II moceBoB cor MOCTENEHHO BO3pacTaln JI0 MEPHOAA BETBIIE-
HUS — BETEHUS, a Jjajiee ero Moka3aTelyd pe3ko YBeJIIMYMBAINCH /10 eproa HajinBa 0000B —
Hayana cospesanus (0T 1399,53 no 1573,81 Thic. M?-cyT/ra B 3aBHCHMOCTH OT BAPHAHTA OIIbI-
ta). Hanbonpmuii mokasarens ObUT OTMEYEH B BapuaHTe C peryistTopoM pocta @opma Ne 1
npu 00paboTKe UM CEMSIH Iepe]] TOCEBOM M BHEKOPHEBOM MOJIKOPMKE.

Janee B Teuenue Bereraunu pacreHnid ®II cHmxkaics npu onajiaHuy JINCTHEB B MEPU-
0J1 CO3PEBAHHUS.

Perynsaropsl pocta MOBIUSIIM Ha BEIMYUHY IUIOIIAIU JIUCTOBOM MOBEPXHOCTH U HAKOII-
JIEHUE CYXOH Macchl, 4TO OTpa3uioch Ha 3HaueHusX YIID, npeacraBieHHbIX B TabauLe 3.

IIo cpaBHEHHUIO C KOHTPOJBHBIM BAPUAHTOM KOMIIJIEKCHOE ITPUMEHEHHE PETYJISATOPOB
pocta obecrieunsio yBenuuenue UIID. B HaganbHble mepuoabl pa3Butus mnokaszarenu YIID
ObUIM HaMOOJIBLIIMMH, IOCKOJIBKY TOCEBBI B 3TO BpEMsl JIydllle OCBEILICHbI, B JalbHEHIIEM
C pa3BUTHEM JIMCTOBOIO amlmapara 3TH [T0Ka3aTelN CHUXKAKOTCS.

OcHoBHBIE TTOKa3aTeM (HOTOCHHTETHUECKOU ACSITEIPHOCTA TOCEBOB M YPOKAWHOCTH
COU TIpeCTaBJICeHbI TabuIe 4.
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Taoanna 2 — @oTocHHTETHYECKHHA NMOTEHIIHAJ IOCEBOB COM B 3aBHCHMOCTH
OT peryJsitopoB pocra (B cpeanem 3a 2019-2020 rr.)

B ThIC. M2-CyT/TA
ITepuon pazButus
[¥a]
M | =
| ) O = - I o
=] L2 el E z 5 & ., 5 g2 |3ase
Bapuant EE Q:’QE %%Egégfég%% 5% rera-
i SE| 28 588 228 288 Bg| we
=Clesl 285 88 |58 &
=
Kon-  |6e3 ctumy-
TPOJIb  |JIATOPOB 83,25 1124,95|399,50| 883,20 |1181,70|1399,53 | 367,51 |4438,91
dopma |OC 85,95 1130,43|422,02| 918,22 |1237,30 | 1515,46 | 427,16 |4736,13
Ne 1 OC +BIl |86,85|130,93|427,06| 941,55 |1267,40 | 1573,81 | 468,79 |4896,00
Kopa |OC 85,50 1129,421418,08| 910,73 |1226,00 | 1490,22 | 411,12 |4670,21
P7 OC+BII  |85,95|129,67|423,07| 932,88 | 1255,55 | 1539,82 | 444,20 |4810,56
Tab6auua 3 — Yucras npoayKTUBHOCTH (poTocuHTe3a (B cpennem 3a 2019—-2020 rr.)
B r/(M?-cyT)
[lepuon pazButus
[¥a]
o) \ 3
| o) ORI - )
| L8 el ,E z 5 & o 5 2 2 |3ase-
Bapuanr EE ‘;’5 E% =8 8 gmg%%gﬁ T E | reta-
HEHEHEEE RN LR E
55| = E| 23| 588 288|258 Ry o
Sh| gl 28| 82° 28¢°|E=g &8
™Al 2 =9 98 s 9 g =&
S i S
Kon- |6e3 ctumy-
TPOJb |JIATOPOB 9,84 | 10,17 | 8,10 2,58 2,09 0,99 3,95 5,39
®opma |OC 9,83 | 10,51 | 8,19 2,53 2,09 1,07 4,05 | 5,46
Ne 1 OC + BII 9,74 | 1048 | 8,75 2,64 2,19 1,11 4,11 | 5,57
Kopa |OC 9,84 | 10,46 | 8,58 2,63 2,13 1,15 4,29 | 5,58
P7 OC + BII 9,80 | 10,44 | 8,37 2,61 2,24 1,13 4,11 | 5,53

Tadauua 4 — OcHOBHBIE OKa3aTeJN (POTOCHMHTETHYECKOH AeATeIbHOCTH MOCEBOB H
ypoOKkaiiHOCTh cou (B cpeanem 3a 2019-2020 rr.)

Makcu- ®IT 34 Be- Makcu- Vpo- [TpubaBka ypoxas
MaJibHast MaJIbHOE . T/Ta) OT
BapuanTt IUIOMIAb TeTaiio, HaKOIUICHHE Kan-
TBIC. HOCTb, OoC +
JIUCTHEB, 2 CyXOTo0 Be- OC | BII
2 M~-cyT/Ta T/ra BIT
TBIC. M“/Ta IecTBa, T/Ta
Kon- 0e3 cTumy-
TPOJIb JSITOPOB 61,48 1399,53 10,05 3,71 0 0 0
dopma |OC 65,17 1515,46 10,55 3,94 0,23 — 0.53
Ne 1 OC +BII 66,40 1573,81 11,18 4,24 - 0,30 '
oC 64,55 1490,22 10,78 4,01 0,30 —
KopaPTI0co B | 6576 | 1539,82 | 1096 | 431 | — | 030 2%
HCPos, T 0,12

HauOonpimas BeauuuHa IMIJIOMIAN JIMCTOBOM MOBEPXHOCTH ObLIA MOJyYeHA MpPH MPHU-
MeHeHuH peryistopa pocta @opma Ne 1 mpu KoMIIIIeKCHONH 00pabOTKE CEMSIH Tepe] TOCEBOM
¥ BHEKOPHEBOW MOJKOpMKE B (a3ze OyTOHM3alMU M Hayajna HaiuBa 0000B. MakcuManbHas

20



ITYTU NOBBINIEHU S DODEKTUBHOCTU OPOIIAEMOT'O 3EMJIEIEJINS, Ne 2(82)/2021
Mamepuanvt konghepenyuu

YpOKaltHOCTh MOJydYeHa B BapHaHTe ¢ MpUMeHeHHeM peryinsitopa pocta Kopa P7 (4,31 1/ra).
[IpubaBka ypoxasi OT COBMECTHOTO AEHUCTBHS perynsaropa pocta @opma Ne 1 cocraBumia
0,53 1/ra, a y Kopa P7 — 0,60 1/ra.

BoiBoabl. [IpuMenenue Ha noceBax cou perynsaTopoB pocra @opma Ne 1 u Kopa P7
CIOCOOCTBOBAJIO AaKTUBH3AIMH (DOTOCHHTETUYECKON JESITETLHOCTH, 00 3TOM CBHJICTEIIbCTBY-
eT noiyyeHue B (pase HammBa 0000B MaKCHMAaJbHBIX 3HAYEHHM IMJIOIIAIN JIUCTHEB, CyXOM
Macchl pacTeHUi, POTOCMHTETUYECKOro MOTEHIMana. B cpeaHem 3a 2 roga uccienoBaHUI
YpOXaWHOCTh COM MPU KOMIUIEKCHOU 00pabdoTke perymsitopamu pocta @opma Ne 1 u Kopa P7
nosyueHa Ha ypoBHe 4,24 u 4,31 T/ra COOTBETCTBEHHO, IpUUYEM MpUOaBKa ypoxkas oT obOpa-
6otku cemsiH coctarisieT 0,23 u 0,30 T/ra COOTBETCTBEHHO, OT BHEKOPHEBOUW MOJAKOPMKH —
o 0,30 1/ra, a ot coBmectHOro Aeiicteus — 0,53 u 0,60 T/ra COOTBETCTBEHHO.
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VJIK 626.88

VY3ea coopy:keHuii 1151 06CKOHTAKTHOM TEXHOJIOTUH MepeMelieHust
PbIO € MCMOJIB30BAHHEM KMBOPBHIOHBIX KOHTEHHEPOB

Auekceit Bukroposu4 lllesyenko
Poccuiickuit HayuyHO-UCCIIeI0BATENBLCKUIT HHCTUTYT MIpo0eM menropaiuu, HoBouepkacck,
Poccuiickas ®enepanus

Annomayusa. 1lenpio HACTOAIIETO HCCIENOBAaHUS SIBISIETCA pa3padoTKa y3i1a coopy-
KEHUH M TEXHOJOTHH 00JI0Ba, TPAHCIOPTUPOBAHUS U BCEJIEHHs PbIO B IMPUPOAHBIE U TEXHO-
TeHHbIE BOJHBIE OOBEKTHI, OOECHEUMBAIOIIEH HAaXO0XXJIEHUE TUAPOOUOHTOB B MPUEMIIEMBIX
JUISl HUX BOJIHO-CPEOBBIX YCIOBHUSIX Ha MPOTSXKEHUM BCEro TeXHOJOoruuyeckoro nukna. Ilpu-
MEHEHHE BBIIICYKa3aHHOW TEXHOJIOTHMH C COOTBETCTBYIOIIMMH KOHCTPYKTHBHBIMU PELLICHUS-
MU PbIOOTPAHCTIOPTUPYIOIUX, OOJOBHBIX COOPYKEHHH M YCTPOWCTB MOBBIIIAET BBDKHBAE-
MOCTb pbIOONIOCAOUYHOTO MaTepuaia M, COOTBETCTBEHHO, yBENINYUBAET 3P(HEKT OT BEeACHUS
pb160BOIcTBa. OCHOBY HCCIIEIOBaHUS COCTAaBWIIM MaTepHalibl M3BECTHBIX KOHCTPYKTHBHBIX
pelieHnit BoJIOPbIOOBBITYCKHBIX U KOHTEHHEPHBIX PHIOOYIABIMUBAIOLINX COOPYKEHHUM U JaH-
HbIe HaTypHBIX 00cIe0BaHUN PHIOOBOIHBIX KOMILIEKCOB PocToBCKOil 06nacTu. YcraHoBie-
HO, YTO CYIIECTBYIOIIME TEXHOJOTUH 00JIOBA U TPAHCHOPTHUPOBAHUS PBIO K 3aphIOIsieMOMY
BOJI0EMY OKa3bIBalOT HA HUX TPaBMHPYIOILEE U yrHETarolee Bo3aencTeue. [Ipuunnoil aTomy
SBJISICTCSl TIpeObIBaHUE PHIO B 00E3BOKEHHOM KOHTEHHEpe (B BO3IYIIHOM IPOCTPAHCTBE),
a TakKe€ MEpOIPHATHS, CBA3aHHBIE C HUX IEpPEeMEIIeHHEM M3 PHIOOJIOBHOIO KOHTeWHHepa
B TPAHCIIOPTHYIO >KUBOPBIOHYIO €MKOCTb. JlJIi yCTpaHEHHs YCTaHOBJIEHHBIX TEXHOJIOTHYe-
CKUX HEJOCTAaTKOB Ipeaaraercs MPUMEHSTh TEXHOJOTHIO 00JI0Ba M TPAHCIOPTHPOBAHHUS
pBIO, OCHOBAHHYIO Ha MPUMEHEHHH XHUBOPBIOHBIX KOHTEWHEPOB, 0OECHEUMBAIOIIYI0 MX CO-
JiepKaHue B BOJHOW cpejie ¢ ONpeAeTIeHHBIM (PU3UKO-XMMUYECKHM COCTaBOM Ha MPOTSHKEHUH
BCETO TEXHOJOTHYECKOTO IMpoIlecca — OT 00JIOBa JI0 3apbIOJICHUs] THAPOOHOHTAMHU-BCEIICH-
[[aMU IIeJIEBOTO BOJHOTO 00bekTa. Pa3paboTaH y3en coopyKeHul, 00ecieunBarouii TpaHe-
HOPTUPOBAHUE PHIOONIOCAAOYHOTO MaTepHaia BOAHBIM IOTOKOM M €ro 00JIOB MOCPEICTBOM
KUBOPBIOHBIX KOHTEWHEpOB. [Ipenoxkena u HaydHO 00OCHOBaHA TEXHOJIOTHSI OECKOHTAKTHO-
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ro 00J0Ba U nepeMeIeHus pbI00IOCcalOuHOr0 MaTepraia BHYTPH | 3a IpeaesaMu prl00BO/I-
HO-MEJIHOPAaTUBHOTO KOMIUIEKCA.

Kntouegwvle cnosa: pribOBOICTBO, PHIOOBOTHO-MEIMOPATUBHBIA KOMILIEKC, PHIOOYIIO-
BUTEJb, PHIOOJIOBHBIN KOHTEHHED, TEXHOJIOTHS 00JI0Ba U TPAHCIIOPTUPOBAHUS PHIO

Sk sk sk sk sk sk sk sk sk sk

Structure cluster for contactless fish transporting
technology using live fish containers

Alexey V. Shevchenko
Russian Scientific Research Institute of Land Improvement Problems, Novocherkassk,
Russian Federation

Abstract. The purpose of this study is to develop a cluster of structures and technology
for fish seining, transporting and introducing into natural and technogenic water bodies,
which ensures the presence of aquatic organisms in acceptable water-environmental condi-
tions throughout the entire technological cycle. The use of the above-mentioned technology
with appropriate design solutions for fish transporting, seining structures and facilities in-
creases the survival rate of fish stocking material and, accordingly, increases the effect of fish
farming. The study was based on the well-known design solutions for fish outlet works and
container fish-catching facilities and data from field surveys of fish-breeding complexes in
Rostov region. It was determined that the existing technologies for fish seining and transport-
ing to a stocked reservoir have a traumatic and depressing effect on them. The reason for this
is the presence of fish in a dehydrated container (in airspace), as well as activities related to
their transfer from the fishing container to the transport live fish container. To eliminate the
determined technological shortcomings, it is proposed to apply the technology of fish seining
and transporting, based on the use of live fish containers, ensuring their content in an aquatic
environment with a certain physical-chemical composition throughout the entire technological
process - from fishing to stocking with aquatic organisms-invaders of the target water body.
A structure cluster has been developed that ensures the transportation of fish stocking material
by a water stream and its seining by means of live fish containers. The technology of contact-
less fish stocking material seining and transporting inside and outside the fish-breeding and
reclamation complex has been proposed and scientifically substantiated.

Keywords: fish farming, fish breeding and reclamation complex, fish trap, fishing con-
tainer, fish seining and transporting technology

Beenenue. /[upekTuBHBIMU TOKyMEHTaMH U aktamMu Poccuiickoit @eneparuu 10 2030 T.
MPEyCMOTPEHO BOCIOJIHEHUE U TOYTH TPEXKpPaTHOE yBEIMUEHHE O0OBEMOB TOBApHOHN PHIO-
HOM MPOAYKIIMU BO BHYTPEHHUX BOJ0EMaX CTPaHbl, B T. 4. U B BOJAOXPAHIIHINAX UPPUTAIU-
OHHOTO HazHaueHHUs. C y4yeToM BCe BO3pACTAIOLIEro JAePUIIUTa BOJHBIX PECYPCOB, YXYIIe-
HUS YKOJOTHYECKOTO COCTOSIHUSI IPUPOIHBIX BOAHBIX OOBEKTOB, CHUKEHHUS MX TPOTYKIIMOH-
HOTO TMOTEHIIMANA MPEJIOKEHO M HAYYHO 0OOCHOBAHO WCIOJIb30BaHUE MPUKAHAIBHBIX, MPHU-
BOJIOXPAHWIHIIHBIX U MPUTHAPOY3JIOBBIX PHIOOBOHO-METHOPATUBHBIX KOMILIEKCOB ISl BOC-
CTAaHOBJIEHUS MPUPOJIHOTO, PECYPCHOTO U PEKPEALMOHHOTO MOTEHIIMala BOJOEMOB, U B YacT-
HOCTH BojoxpaHwmil [1-3]. B mpuruapoy3inoBeIx KOMIUIEKCAX PEATM3YIOTCS TEXHOJOTHH
110 CAaMOCTOSITEIILHOMY TEepEMEIIEHNI0, 0ECKOHTAKTHOMY OTJIOBY M HHTPOAYIIUPOBAHUIO PHIO
KaK BHYTPH KOMIUIEKCA, TaK U 3a ero npeaesiamu [4—7].

AHanmu3 yKa3aHHBIX W JAPYTHX OTKPBITBIX HH(POPMAIMOHHBIX HCTOYHHKOB [8, 9],
a TaK)Ke HaTypHbIE 00CIEAOBAaHUS JEHCTBYIOMUX PHIOOBOIHBIX KOMILJIEKCOB, COOPYKEHUN U
YCTPOMCTB, BXOASAIIMX B UX COCTAB, IO3BOJIMJI CAEJIATh HUKECIEAYIOIINE 3aKIFOUCHHUS.

1 KoHTaKThl CHOCHMBIX BOJHBIM MOTOKOM PbIO ¢ KOHCTPYKTUBHBIMH U TEXHOJIOTHYE-
CKHMH 3JIEMEHTaMU MIPUMEHSIEMbIX PIOOIPOBOASILINX U PhIOOYIaBINBAIOIINX COOPYXKEHUH 1
YCTPOMCTB NMPUBOJAT K UX YTHETEHUIO U TPABMHUPOBAHMUIO.
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2 [Ipu UCTIONB30BaHUM CETYATOTO BOAOMPOHHMIIAEMOTI0 KOHTEHHEpa B KOHTEHHEPHBIX
PBIOOYJIOBUTEINIAX UMEET MECTO HaXOXKJICHME MAacChl HAKOIJICHHBIX B HUX pbIO Ha MpOTsXKe-
HUU OIIPENIETIEHHOI0 BPEMEHHOI'O OTpE3Ka B 00€3BOKEHHOM COCTOSIHUU.

3 Ilepemerienne ppld U3 CETUATOrO KOHTEHHEpPA B KUBOPBHIOHYIO TPAHCIIOPTHYIO €M-
KOCTb (C OTJIMYHBIM OT MPUPOTHOTO (PU3UKO-XMMUYECKUM COCTaBOM BOJIHOM CpEJIbl) U Jlajnee
B 3apblOJIieMBblil BOJIOEM NPHUBOJUT K (PU3UYECKUM YBEUbSIM (BBIPAXEHHBIM B HApPYLICHUU
YelyiyaToro okKpoBa) u CTpeCCOBOMY (YTHETEHHOMY) X COCTOSIHUIO.

4 Bo Bpems neperpy3ku pblOONOCa0uHOr0 MaTepuaia U3 pblO0JIOBHOIO KOHTEHHepa
B TPAHCIIOPTHBIE EMKOCTH OTMEUAETCs MPUIIMIIAHUE PHIO K €r0 BHYTPEHHEH MMOBEPXHOCTH.

OTMedeHHBIE BBIIIE HEraTHBBI XapaKTEPHBI Ul IPUMEHSAEMBIX COOPY)KEHHMU IO BbI-
MYCKY, OTJIOBY M IIEPEMEIICHHUIO PbIO ¥ MPUBOJAT K UX TPABMUPOBAHUIO M YACTUYHOMN THOEIH.

IIpencraBieHHass Ha pUCyHKE | cxema WIIIOCTPUPYET OCHOBHBIE TEXHOJIOTMUYECKHE
orepanuu GyHKIHOHUPOBAHUS KOHTEHHEPHOTO PHIOOYIIOBUTENS — IO 3aIIOJIHEHHIO CETYAaTOrO
KOHTelHepa pbpI0oi, ero noJabeMy, Meperpy3ke pblo U3 HEro B TPAHCIIOPTHBIE €eMKOCTH U 3a-
PBIOJICHHIO PEIOOBOIHOTO BotoeMa (KaHaia, Py/aa, BOJOXPAHIIIUIIA).

Pucynok 1 — Cxema (pyHKIMOHHPOBAHUSI COOPY KEHHUI ISl BHINYCKA M 00/10Ba PbI0
N0 KOHTAKTHOI ¢ TeXHUYEeCKHMH CPeICTBAMHU TEXHOJIOTUM: d — 3all0JIHEHHe
KOHTeliHepa pbI0oii; & — BbIEMKa KOHTeliHepa ¢ pbI00ii; 6 — meperpy3ka
PbIOBI B ;KHBOPBIOHYI0 eMKOCTh; 2 — BBIIIYCK PbIObI B BOJ10eM

OCHOBHBIM HEJOCTAaTKOM TEXHOJIOIMH, PEAIM3yEMOM COIVIACHO PUCYHKY 1, sBisieTcs
BBICOKHU KOX((UIIMEHT OTCEeBa BHIPAIIMBAEMOTO B PBHIOOBOJHBIX BOJoeMax (Mpymax u Oac-
ceifHax) pbpIOOIIOCaOYHOr0 MaTrepHaia, YTo MPUBOAUT K HU3KOMY 3(deKTy oT mpoBeaeHus
UXTHOJIOTMYECKHUX MEJMOpaluil 3apbl0iieMbIX BOJAHBIX OObEKTOB U BEACHUS PhIOOBO/ICTBA.

[TosTOMy 3a LieNeByI0 YCTaHOBKY HCCIEIOBAaHHS MPUHSATA pa3paboTKa y3ja phIOOBBI-
MYCKHBIX, PhIO00OIOBHBIX COOPYKEHHI 1 OECKOHTAKTHOM TEXHOJIOTUN UX (HDYHKITMOHUPOBAHHMS
TI0 BBIITYCKY MOJIOJH PBIO U3 PHIOOBOAHBIX OACCEHHOB, UX OTJIOBY, IEPEMELICHNIO, HHTPO Y-
POBAHUIO B BOJOXPAaHUIINIIA, OCHOBAHHBIX Ha TPUMEHEHUH KUBOPHIOHBIX KOHTEHHEPOB.

Marepuajbl 1 MeTOAbI. METOIOIOrMYECKYI0 OCHOBY HACTOSIIIEH MyOJIMKAIUU COCTa-
BWJIM PE3y/bTaThl aHAJIN3a U3BECTHBIX KOHCTPYKTHUBHBIX PEHICHUN pHIOOYIOBUTENECH U TEXHO-
JIOTUYECKUX OIEpaIfif, COBEPIIAEMBIX C PBHIOOMOCATOUYHBIM MAaTEpUANIOM, MPEJICTABICHHBIX
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B OTKPBITBIX MH(OPMALIMOHHBIX MCTOYHUKAX, a TAaKXKE aBTOPCKHE JAaHHBIC 00CIEIOBAaHUH PbI-
OOBOJHBIX KOMILIEKCOB OacceiHOBOro W ImpypoBoro THNoB. IIpu pazpaboTke coopykeHUH U
YCTPOMCTB phIOOX03HCTBEHHOTO Ha3HAUEHHS UCIIOJIb30BAHBI U3BECTHBIC M OOLICTIPUHSTHIE Me-
TOJIbl HAYYHOT'O aHAJIN3a U CUHTE3a, a TAKXKE IIPUEMBbI [IOMCKOBOI'O KOHCTPYHUPOBAHUSL.
PesyabraTel m o0cyxnenne. Hacrosiiium u npeqmectsyrommmu [10, 11] uccneno-
BAaHUSMM BbIBJICHA U 000CHOBaHA HEOOXOIUMOCTh KAPAMHAIBHOIO YIYYIIEHHs y3Jla COOpYy-
YKEHUH 110 BBITYCKY M 00JIOBY PbIOOIOCAI0UHOTO MaTepHaia, KyJbTHBHPYEMOTO B BOJOEMAax
(mpynax u OacceiiHax) pplOOBOJHOrO Ha3HadeHus. Ciienys 1eJeBOM yCTaHOBKE UCCIIEOBAaHMS,
pa3paboTalii y3eJ COOpYKEeHUM, 00eCTIeunBaIONIiii OECKOHTAKTHBIN (C COOPYKCHUSIMU U OPY-
JIMSIMU JIOBA) BBIITYCK U 00JIOB THAPOOMOHTOB, CXe€Ma KOTOPOTO MPEJICTABICHA Ha PUCYHKE 2.
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1 — prIOOBOHBIN Oacceiin; 2 — ppido3arpaauTebHast peleTka BOI0PhI00CITyCKa,;
3 — pEIOOKOHLEHTPHUPYIOMIMH NPUSAMOK; 4 — TpyOa TOHHOTO BOAOPHIOOBBIITYCKA;
5, 7 — perynupyroniye 3aIBUKKH; 6 — BETBU BOAOPHIOOBEBITYCKHOTO TPYOOIIPOBO/A;
8 — pe1boyoBUTEH KOHTEHHEPHBIHN; 9 — Kamepa 00:10Ba; 10 — pEIOONIOBHEIN KOHTEIHED;
11 — ceruaToe orpaxaeHue; 12 — BoOOperyIupylomas Kamepa;
13 — pribo3arpanuTenbHas peleTka pelooyaoBuTens; 14 — nepeBsHHbIEC IaHAOPHI;
15 — xomopenr; 16 — 3aTBOp BogocIycKa; 17 — BoJoCyCKHas TpyOa

Pucynok 2 — KOHCTPYKTHUBHO-THIPABJIHYECKASl CXeMa CONPSKeHU s
PBI00BOAHOTO HacceiiHa, BOAOPbLIOOCITYCKA  PHIOOYJIOBHTEJIA

VY3en coopyKeHH, COCTOSIIIUKN U3 phIOOBOIHOTO OacceliHa, JOHHOTO TPyOuaToro BO-
JOPBHIOOBBINTYCKA M KOHTEHHEPHOTO PBHIOOYIOBHUTENS, NpPEAHA3HAYEH IS OCYIIECTBICHUS
orepanuii Mo BBIYCKY, MEPEMEIICHUIO0 U 00JIOBY PHIO MOCPEICTBOM HCITOJIb30BAHUS JKUBO-
PBIOHBIX PHIOOJIOBHBIX BOJOHETIPOHUIIAEMBIX KOHTCHHEPOB.
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VY3en coopyxeHUil (QYHKIMOHHPYET cleAyromuM o0pazoM. CKOHIIEHTPHPOBAHHBIC
B PHIOOKOHIICHTPUPYIOIIEM IIPUsMKE 3 pbhIOOBOHOTO OacceiiHa 1 mpu OTKPBITON phiOo3arpa-
JTUTENIbHON peleTke (MMEIoIed BO3MOXHOCTh IIOBOPOTa OTHOCUTENIBHO T'OPU30HTAIbHOMN
OCH) 2 ¥ 3aJIBIDKKE 5 JIOHHOTO BOJIOPBIOOBBIITYCKHOTO TPyOOIpoBoaa 4 ocoOu ruipoOHOHTOB
C BOJIHBIM TIOTOKOM TIEPEMENIAI0TCS B KaMepy 00710Ba 9 ppIO0yIaBIMBAIOIIETO COOPYKEHUs 8
C TpeIBapUTEIIbHO YCTAHOBJICHHBIMH B HHINAX XHUBOPBHIOHBbIMEH KoHTeitHepamu 10. OG0B
BBIMYIIICHHBIX U3 PHIOOBOJHOTO BOJOEMa M CKOHIICHTPUPOBAHHBIX B Kamepe o0ioBa 9 pwiO
OCYIIECTBIISIETCS TObeMOM KOoHTelHepa 10 ¢ moMompo KpaHoBOro obopyaoBanus. Perymnu-
pOBaHUE 3aMOTHEHHS KaXKION U3 CEKIMH KaMepbl 00J10Ba 9 OCYIIECTBIISCTCS MONEPEMEHHBIM
OTKPBITUEM W 3aKPBITUEM 3aJIBIKEK / OTBETBJICHUN BOJONPOBOJSIINX TPYOOIPOBOIOB 6.
COpoc M3MUIIKOB BOJHBIX MAcC M3 PhIOOYIIaBIMBAIOIIEIO COOPYKEHHs OCYIIECTBISIETCS de-
pe3 BOJOCITyCKHYIO TpyOy 17, a IPOTOYHOCTh U YPOBHEBBII PEXKUM — IIONIEPEMEHHBIM OTKPbI-
THEM U 3aKpPBITHEM JIepeBSIHHBIX manaop 14 u rmockoro 3aTBopa 16.

Pemrast ogHy U3 3a/1a4 HaCTOSIIETO MCCIICIOBAHUS 110 CHHTE3Y TEXHOJIOTUH, 0a3UpyIo-
IIeHCsl Ha MPUMEHEHUH KUBOPHIOHBIX KOHTEHHEPOB, pa3padoTaid COOTBETCTBYIOLIEE TEXHO-
JIOTHUYECKOE perieHre. ba3oBbie TEXHOIOTHYECKUE OTepalMy 10 3aN0JHCHUIO )KUBOPBIOHOTO
KOHTEWHepa pbIO0H, ero BBIEMKE U3 PHIOOYIOBHUTEINSI, TOTPY3KE Ha TPAHCIIOPTHOE CPEICTBO U
3apbIOJICHHUIO BOJOEMA MTPOWILTIOCTPUPOBAHBI CICIYIOIIUMHU CXeMaMH (PUCYHOK 3).

8 2

Pucynok 3 — Cxema (pyHKIMOHUPOBaHUS y3J1a COOPY KeHH /151 BLINYCKA U 00,10Ba PbI0
10 0eCKOHTAKTHOM C TEXHHYECKMMH CPeICTBAMH TEXHOJIOTHHU: @ — 3aNI0JTHeHHe
KOHTeiliHepa pbI00ii; & — BbIeMKa }KMBOPbLIOHOI0 KOHTeliHepa ¢ pbI0oii;

6 — TPAHCIOPTHPOBAaHME PbI0 K BOA0EMY; 2 — BBIIIYCK PbI0 B BOJ0EM

OCHOBHBIM KOHKYPEHTHBIM IPEUMYILECTBOM pa3pabOoTaHHONW OECKOHTAKTHOW TEXHO-
JIOTHH SIBJII€TCSI peObIBaHME PHIO B BOJHOM cpesie Ha MPOTSHKEHUH BCEro TEXHOJIOTHYECKOTO
MapuipyTa, YTO B 3HAUUTENILHOW CTENEHH MO3BOJISET CHU3UTH KOJIMYECTBO CTPECCOBBIX (hak-
TOpOB, JEHCTBYIOIIMX Ha PbIOONOCAJOUYHBIH MaTepuall, U MOBBICUTH €r0 BBIKHBAEMOCTb
IpY BCEJICHUH (MHTPOIYLMPOBAHUN) B BOAHBIN OOBEKT (MIPYA WIM BOJOXPAHUIIHILE).

BriBoabl

1 Pa3zpaboTaHO KOMIOHOBOYHOE pEIICHUE y3Jla COOPYKEHUI phIOOBOAHOIO Ha3Haue-
HUS JJIS BBIMTyCKa B 00JI0Ba PHIOOMOCaI0YHOTO MaTepHaia.
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2 PazpaboTaHa TeXHOJOTHA OSCKOHTAKTHOTO C OPYAUSMH JIOBA 00JIOBA, TPAHCIOPTH-
POBaHHMS M BBITYCKA PHIO B MPUPOHBIA MM TEXHOTCHHBIM BOAHBIA OOBEKT C HCIOIb30BAHH-
€M JKUBOPBIOHBIX KOHTEHHEPOB.
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VJIK 631.674.6:634

O BIMAHHUH KOMIIOHOBKH KaNeJdbHBIX MOJHUBHBIX MOHyﬂeﬁ
Ha mapaMeTpbl 30H YBJIAKHCHUS paCTeHI/Iﬁ B Ca/10BbIX HACAKICHUAX

Buxkrtop Hukonaesnu LlIkypa, Anapei Anexkcanaposuyd Kynpusinos
Poccwuiickuii Hay9HO-UCCIIeI0BATENLCKUI HHCTUTYT MpobiieM Menuopaiini, HoBodyepkacck,
Poccuiickas ®@enepanus

Annomayusa. llenp vccinenoBaHus — OLEHKA BIIMSHUS KOMIIOHOBOYHO-KOHCTPYKTHB-
HBIX PEUICHUM IOJIMBHBIX MOJyJed Ha MapamMeTphl 30H YBIAXHEHHs, (HOPMUPYIOIIUXCS
IIPU KaleJIbHOM I10JIMBE IPEBECHO-TUIOAOBBIX PACTEHUN, KYJIbTUBUPYEMBIX B IPOMBIIIJIEHHBIX
cajax. OMIIMPUUECKYI0 OCHOBY PaOOThl COCTABUIIM Pa3pabOTKH B 00JACTU MPOESKTUPOBAHUS
KalleJIbHbIX MOJMBHBIX CETEH /ISl KaleJIbHOro M0JIMBa APEBECHO-TIIIOIOBBIX CaZlOB U aBTOPCKUE
WCCIIEIOBaHMs], MOCBAILEHHBIE U3YyYEHHUIO MapaMeTPOB KOHTYPOB YBIIAKHEHHS YEPHO3EMHBIX
10YB. AHAJIMTUYECKOE HUCCIIEOBAHNE MPOBEACHO AJISl CaJ0BOr0 HACAXKIEHUS C PSJIOBOM CXe-
MO TOCaJKU JPEBECHO-TUIOAOBBIX KYJIBTYP MPU PACCTOSSHUM MEXKIY PACTEHUAMHU B psiny 2,0 M
U MEXpPSAJA0BOM paccTosiHuM, cocrapistomieM 4,0 M. IlouBeHHbII OKpPOB Ca0BOrO ydacTKa
MIPEJICTaBJICH FKHBIMU CPEIHEMOIIHBIMH TSXKEIOCYTIIMHUCTBIMU YepHO3eMamMu. PaccMoTpeno
pacIoyioKEHUE U T€OMETPUUECKUE pa3Mepbl KOHTYPOB BIIQXKHOCTH, KOTOPbIE (POPMHUPYIOTCS
B IIOYBEHHOM ITPOCTPAHCTBE Ca/I0BbIX HACAKIACHUI NIPHU Pa3IMYHBIX KOMIIOHOBOYHO-KOHCTPYK-
TUBHBIX PEIIECHUSIX MOJIUBHBIX MOJYyJIEH, 00eCreuynBaIOIUX KaleabHbIN MOJIUB PSIOBO Pacio-
JIO’)KEHHBIX JAPEBECHO-IIOIOBBIX PACTEHUH, KYJbTUBUPYEMBIX B IMPOMBIIUICHHBIX caaax. JlaHa
OLICHKA BIIMSIHUSL OJTHO- U JABYXJIMHEHHOTO pa3MENIeHHUs KaeIbHbIX TOJIUBHBIX TPYOOIIPOBOIOB
C pa3INYHBIM KOJIMYECTBOM M PACIOJIOXKEHHEM Ha HHUX KallelIbHBIX MHKPOBOJOBBIITYCKOB
Ha pacroyIoKEHUE U Pa3Mephl JIOKAIbHBIX KOHTYPOB BJIQXKHOCTH U 1OJIOC YBJIAXKHEHUS.

Knrouegvie cnosa: xanenbHOe OpPOLIEHHE, IPOMBILUICHHBIN €all, 30Hbl yBIIAXXHEHMS,
KOHTYpBI BJIQXKHOCTH, ITOJINBHON MOJTyJIb, KalleJIbHbIE TUHUU

3k 3k sk 3k Sk 3k ok sk ke sk

On the influence of drip irrigation module layout
on the plant humidification zone parameters in garden plantings

Viktor N. Shkura, Andrey A. Kupriyanov
Russian Scientific Research Institute of Land Improvement Problems, Novocherkassk,
Russian Federation

Abstract. The aim of the study is to assess the influence of the layout and design
schemes of irrigation modules on the parameters of humidification zones formed during drip ir-
rigation of tree-fruit plants cultivated in industrial gardens. The empirical basis of the work was
the development in the field of drip irrigation networks design for drip irrigation of tree-fruit or-
chards and the author's research devoted to the study of the parameters of the moisture contours
of chernozem soils. An analytical study was carried out for a garden plantation with an ordinary
planting scheme for tree-fruit crops with a distance between plants in a row of 2.0 m and an in-
ter-row distance of 4.0 m. The soil cover of the garden plot is represented by southern medium-
thick heavy loamy chernozems. The location and geometrical dimensions of moisture contours,
formed in the soil space of garden plantings with different layout and design schemes of irriga-
tion modules, providing drip irrigation of row-located tree-fruit plants cultivated in industrial
gardens, are considered. An assessment of the influence of one- and two-line placement of drip
irrigation pipelines with different numbers and locations of drip micro-outlets on them on the
location and size of local moisture contours and humidification lines is made.

Keywords: drip irrigation, industrial garden, humidification zones, moisture contours,
irrigation module, drip lines
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BBenenne. I11010BOJCTBO B I0KHOW MPUPOJHO-KIMMATHYECKOW 30HE Oa3upyercs
Ha CO3JJaHUU W HCIIOJIb30BAaHUU KarelbHO OpomaeMbIX cafoB. IIpoayKTHBHOCTH OpeBECHO-
IJIOZOBBIX PACTEHUM, KYJbTUBUPYEMBIX B FOKHOM IUIOJOBOJYECKON 30HE, B 3HAYUTEIBHOU
CTETNEHH OMpPEIeIAeTCs KaueCTBOM MX HCKYCCTBEHHOTO BOJooOecredeHus U (epTUranuu.
CooTBeTCTBYIOIIEE TOTPEOHOCTSIM JIPEBECHO-TIIIOAOBBIX KYJIbTYp KaleIbHOE OpOLICHHE U Ka-
nesibHas pepTUraus MoryT ObITh 0O€CIIeYeHbI IPH COOTBETCTBYIOILIEM YCIOBUSIM MPOU3PACTa-
HUS pPaCTEHUM YCTPOICTBE KalleNbHbIX MOJUBHBIX CETEN U COCTABIISIOIIMX UX MOJIUBHBIX MOTY-
neii. [lonuBHBIE MOIYIM JOKHBI COOTBETCTBOBATH YCJIOBHUSIM (CXeMaM) MOCaAKH (pa3zMertie-
HUS) IJIOZIOBBIX JIEpPEeBbEB B HacaxaeHUsX. [Ipu ux pazpaboTke HEOOXOIUMO 0OECIEUUTh CO-
OTBETCTBYIOLIYIO MOTPEOHOCTSIM paCcTEHUS IUIOMIAIb YBJIAXHEHHS C MOJa4yeil MOJIMBHON BOJIbI
U (M) IOJTMBHBIX PACTBOPOB B 30HBI OTPEOJICHUS BIIarH U HJIEMEHTOB MUHEPAJILHOTO MUTAa-
HUs KOpHAMHU. [Ipu 3TOM KanenbHO yBIakHseMas 30HA JOJKHA M0 IJIOIAaU KOPpeIupoBaTh-
Cs C IUIOLIAAbI0 MUTAaHUS MHOTOJIETHHUX KYJBTYp, 4 KOJIMYECTBO M Pa3MEIIECHUE KalleJIbHbIX
MHUKPOBOJIOBBIITYCKOB JIOJPKHBI COOTBETCTBOBATH 30HAM PAaCIOJIOKEHUSI OCHOBHOW MacChl aK-
TUBHBIX KOpHEH. OTMETUM, YTO JI0 HACTOSILEr0 BPEMEHH CIELUAINCTHI B 00JIACTH CaJl0BOA-
CTBa HE OIPEAEIUINCH C PEKOMEHIAALMSIMU 110 COOTHOIICHUIO KalleJIbHO YBIIAXKHAEMOM ILI01a-
U W IUIOLIAAM TMHUTAaHUS MHOTOJIETHUX JPEBECHO-IUIONOBBIX KynbTyp. M3BecTHblE aBTOpam
MpEeUIOKEHUsT o 3ToMy Borpocy [1-3] He umeroT momkHOW ampoOaruu. HMmeer mecto He-
OINPEIEIIEHHOCTh B PA3PEILIECHUH 33Ja4H 110 OIPEICICHUIO KOJIMYECTBA U PA3MELICHUIO Kallellb-
HUI B 30HE MUTAHUS MHOTOJIETHUX KYJIbTYpP C pa3BUTOM KopHeBou cucremoi. Tak, O. E. fco-
HUJIU PEKOMEHAYET yCTpauBaTh JBE-TPU KalEJIbHULIBI HA OJIHO JPEBECHOE (CEMEUKOBOE) pac-
tenue [3], a mo Muenuto M. 0. XpabpoBa, KOIMYECTBO KaNEIbHUI] MOXET COCTaBIATH
OT JIBYX JIO IIECTH eauHull Ha oHO aepeBo [4]. b. b. lllymakoB [5] pekoMeHIyeT yCTpOMCTBO
BOCbMH KalleJIbHUIl Ha OJIHO APEBECHO-ILIOIOBOE PACTEHHE, KYJIbTUBUPYEMOE Ha JIETKUX 10Y-
Bax, M YEThIpeX KaleJIbHULL IPH BO3AEIbIBAHUM HA TKENbIX NouBax. [Ipu 3TOM yuuThIBaeTCs
¢dopma KpoH ApeBecHBIX KylbTyp. [IpuMep pacrosnoskeHus: HECKOJIBKUX KaleabHHIl Ha OJIHO
caznoBoe pacrenue no b. b. lllymakoBy [5] npomnmtoctpupoBaH pucyHkom 1. Takke uzBect-
HBI [TPENITIOKEHUS TI0 YCTPOUCTBY OJJHOM-IBYX KalleJIbHUI] HA JEPEBO.

Cpenu criennaaucToB HE CPOPMUPOBATIOCH €AUHOTO MHEHHS HE TOJBKO O KOJIMYECTBE
KareJIbHUL], 00eCIeUnBaIOIIMX OJIUB PAaCTEHHs, HO U 00 UX PACIOIOKEHUU B IIpeJiesiaX 30HbI
MUTaHUS KOPHEBBIX CHCTEM MHOTOJIETHUX JPEBECHBIX KylIbTyp. B mpakTuke canoBojacTsa mno-
JYYWIA PACIPOCTPAHEHHE CXEMBbI MOJMBHBIX MOJYJEH C BIOJIBPSAIOBBIM PaCIOJIOKEHUEM
OJIHOW KalleJIbHOM JIMHMM C OJHOM M ABYMs KalleJIbHUIIAMH Ha pacreHue. lIpu ycrtpolictse
OJTHOM KaIlelbHHUIBI OHa OOBIUHO pacrosiaraercs y mramba (cTBoja) fepeBa ¢ (GOpMUPOBaHU-
€M KOHTYpa BJIAXXHOCTH B MOYBEHHOW TOJIIIE, NPUJIEralolell K KOPHEBOM IIEHKE PaCTEHUS.
[Tpu ycrpoiicTBe AByx (wamie) win Tpex (pexke) KanelbHHIl HAa OJHO PAacTeHUE CTPEeMSTCS
chopMHUpPOBATh BJIOJIbPSAAOBYIO TPUILITAMOOBYIO TIOJIOCY YBIIAXKHEHHSI TOYBBI.

Martepuanbl 1 MeTOAbI. DKCIIEPUMEHTAIIBHYIO OCHOBY MCCIIEJOBaHUS COCTaBUIIU W3-
BECTHBIE Pa3pabOTKH CXEM pa3MEUIeHMs] JPEBECHO-TUIOAOBBIX PACTEHUN B NMPOMBIIIIEHHBIX
caslax M aBTOPCKHE 3aBHCHMOCTH ISl OTpPEIETIeHNs pa3MepOB KOHTYPOB BIAXKHOCTH, POPMHU-
PYIOLIMXCS B IOYBEHHOM MIPOCTPAHCTBE MPH KaneabHoM rnonuse. K nccnenoBanusM BbIOpaHbI
CaJIOBble HAaCaX/ICHUS PSAAOBOM MOCAAKHU, KyJIbTUBUPYEMbIE B YCIOBUSAX CTEMHOM MPUPOIHO-
KJIMMaTHYECKON 30HBI HA y4YacTKax, IOYBEHHBIM IOKPOB KOTOPBIX MPEJCTABIEH HOKHBIMHU
CPEIHEMOIIHBIMU CYTJIMHUCTBIMU YepHO3eMaMu. [Ipu 3TOM KOMIIOHOBOYHO-KOHCTPYKTUBHbBIE
pelIeHNs KanelbHbIX MOJMBHBIX MOAYJEH, 00ecreynBaroIyX MOJIUB psijia JPEBECHBIX pacTe-
HUM, paCCMOTPEHBI HA PUMEPE CXEMBI UX pa3MelIeHus 4 X 2 M.

PesyabraTel u 00cyxkaeHne. KoMInoHOBOYHO-KOHCTPYKTUBHOE PELIEHHUE IOJIMBHOTO
MOAYJS JJIsl KalleJbHOTO IMOJIMBA PSIIOBO Pa3MELIEHHBIX JIPEBECHO-IIJIONOBBIX KYJIbTYp B Ca-
JIOBBIX HACaX/ICHUSAX MPUHUMAETCS C YUETOM PsiJla HIXKECIESAYIOIUX TpeOOBaHUH.

1 [TonuBHOM MOIYNb JOJKEH OOECIIEUUTh YBIIAXXHEHHE OINpPENEICHHOIO KU3HEHHOTO
IPOCTpaHCTBA OOMTAaHUS U (YHKIMOHUPOBAHUS KOPHEW PAaCTEHHUH, MO IUIOIAAN COCTaBIISIO-
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Mdl?’l(fpll(l.?bl K()ll(l)(’p(’]llﬂ{u
[IETO OMPEACIICHHYIO, 3aBUCSIIYI0 OT MPUPOTHO-KIUMATHUYECKUX YCIOBUN U OMOJOTHYECKUX
O0COOCHHOCTEH pacTeHUi MOJII0 TUIOIIAIU MUTAHUS KYJIbTYp, a TIyOMHA YBIaKHAEMOU MoY-
BOTPYHTOBOM TOJIIM JOKHA COOTBETCTBOBATH TIIyOMHE PACIIONOXKEHHUS OCHOBHOW MAacCChI
KopHel pactenus [6]. KonmyecTBo mopaBaeMoil BOJIBI M 3JIEMEHTOB MUTAHMS, MOJIaBAEMbIX
B KOPHEOOUTAaEMOE MPOCTPAHCTBO, JIOJDKHO OBITh COATAHCUPOBAHO C IOTPEOHOCTSIMU KYJIBTH-
BHUPYEMBIX PaCTEHUH.

2 [Tomaua MONMBHBIX PACTBOPOB JOJHKHA OCYIIECTBISATHCS B 30HBI PACTIONOXKEHUS OC-
HOBHOM MacChl aKTUBHBIX KOPHEH pacTeHHsl, T. €. B 30HbI MOTPEOJICHUSI MU BIIaTd U 3JIEMEH-
TOB nuTanus. [Ipy ’TOM HEOOXOAMMO HUCKIIOUUTH KaK MEepeyBIaKHEHUE MMOYBBI, TaK U €€ HC-
CYyIIIEHHUE, a TAKXKE CBEPXHOPMATHUBHYIO MUHEPAIU3AIIMIO IOYBBI B 30HAX KarlJIeBaHUS.

3 KOHCTpYKTHBHBIE 3JIEMEHTHI MOJHMBHBIX MOJYyJIEH HE JOJDKHBI CO3/1aBaTh MPEIsT-
CTBUH JJIsl BEACHUS YXOAHBIX U YOOPOUHBIX paboT C MPUMEHEHHEM TEXHUYECKUX CPEJICTB.
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| — Ha TSHKENBIX IO TPAHYJIOMETPHUYECKOMY COCTaBy nouBax; || — Ha nerkux moysax;

a — IPEBECHO-TIIOIOBBIC PACTEHUS; O — PACTEHUS C MaJbMETTHOU KPOHOM;
1 — pactenue; 2 — JOKaJbHbIC KOHTYPBI BIIAYKHOCTH; 3 — 30HBI PACITOJIOKEHUS
OCHOBHOM YaCTH KOPHEBOM CUCTEMBI paCTCHUI

Pucynok 1 — Cxembl pacnoJioskeHusi KaneJbHbIX MUKPOBO/I0BBIIY CKOB
AJIA IIOJIMBA IPEBECHO-ILIO0BBIX KYJIbTYP

Hapsiny ¢ tpeboBaHusMU TpH NPOEKTUPOBAHUH IMOJIUBHBIX MOJYJEHl HEOOXOAMMO
YUUTHIBATh YCIOBUS WX (PYHKIIMOHUPOBAHUS, HAOOIee 3HAYNMbIE U3 HUX MPUBEACHBI HIDKE.

1 [TouBeHnHO-penbedHBIC YCIOBUS, OKAa3bIBAIOIINE BIUSIHUE Ha (POPMUPOBAHHUE U pac-
MOJIO’KEHNE KOPHEBOH CHCTEMBI PACTECHHUH U HA TTapaMeTPhl KOHTYPOB BIAXKHOCTH.

2 buonorunueckre 0COOEHHOCTH KYJIbTUBHUPYEMBIX B CaJI0BOM HACaXJIEHUU JIPEBECHO-
IIJIOOOBBIX paCTeHHﬁ, MPOABIAIOMUCCA B UHTCHCUBHOCTH BOAHOTO U MUHCPAJIBLHOI'O MMUTAHUA
Y Yepe3 reOMETPHUIO PACIOIOKEHHS U JTMHEWHbBIC TApaMETPbl UX KOPHEBBIX CUCTEM [6].
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3 CaloBO-TEXHOJOTHYECKHE 0COOCHHOCTH IJI0JIOBO-PEBECHOTO HACAXKIICHUS, XapaK-
TEPU3YEMBIE CXEMOM PACIIONIOKEHUS PACTEHUI C ONPEAEICHHBIM MEXKPAIOBBIM PACCTOSIHUEM
U B PALy, ONPEeIONIre TUIOMab U (OpMY 30HbI UX BJIaro-MUHEPAIbHOTO MUTAHUS.

B mpaxTHke KaneapsHO OpoIIaeMOro caJoBOJCTBAa HE Bce TpeOOBaHUS COOIMIONAIOTCS U
HE BCE YCIIOBHS JJIsl CO3JaHUs PAlMOHAIBHBIX PELICHUN MOJMBHBIX MOAYJIEH yYUTHIBAIOTCS.
YkazaHHOE OOCTOSATENHCTBO OOBSICHICTCS CIIOKHOCTBIO y4eTa MHOTO(AKTOPHOTO BIUSHUS
TpeOOBaHUH U yCIOBHH, 1e(UIIMTOM PEKOMEHIAINI U CTPEMJICHHEM K YKOHOMHUH 3aTpaT, 4a-
CTO MPHUBOJANIMMH K yIIepOy IUisi MPOJYKTUBHOCTU KYNIbTYp. YUWTHIBAas IIUPOKHUM CHEKTP
coueTaHuil ()aKTOPOB BIIUSHHUS, ONPEICISIEMBIX YCIOBHSIMH YCTPOHCTBA U (PYHKIIMOHUPOBA-
HUS MOJIMBHBIX MOAYJIEH, K MOCIEIYIONIEMY PACCMOTPEHUIO MIPUHSIN HUKECIIETYIOLIHUE.

1 U3 mupokoro Habopa cxeM pa3MelIeHUs] pacTeHUIl B MPOMBIIUICHHBIX cajaxX MpH-

HSTa OJIHA CXEMa UX MOCAJIKH, XapaKTepusyemas cootHomenneM B, x L, =4,0 X 2,0 m.

2 [TouBeHHO-peTbEHBIC YCIOBUS XapaKTEPU3YIOTCS CAOBBIM YYacCTKOM C TIOYBCH-
HBIM MTOKPOBOM, MPEACTABICHHBIM I0XKHBIMUA CPETHEMOILTHBIMU TSKEIOCYTIIMHUCTBIMU Yep-
HO3eMaMu ¢ cozep:kanueM ¢pusuueckoil ruusl W, = 49,8 % ot maccsl cyxoii noussl (MCII)

U HauMeHbluei BaaroeMkocTeo Wy = 25,5 % MCIIL

3Tnyouna yemaxkusemoro cios mouBsl (N, ) ¢ TOCIENOAMBHON BIIAXHO-

YBI

cteio B, = 0,7 - Byg (tme Py — BIAKHOCTH MOYBBI, COOTBETCTBYIOIIAS €€ HaUMEHbIICH
BIIaroeMKocTu) npunsta pasnoit hy, = h . =10 wm (rae h,, —rnyduna konrypa).

PacuerHbie 3HaUCHUS ANaMETPOB JIOKAJIbHBIX KOHTYPOB BJIAX)KHOCTH (dKOH) OIIpEaAciIA-

JIICH I10 AaBTOPCKOW IKCIIEPUMEHTAIIBHON 3aBUCUMOCTH, UMEIOLIEN BUL:
— 071
dKOH =062- hKOH ’ (er /WHB) :

Ha nepBoM srame ucciieoBaHus pacCMOTPEHA OJHOJIMHEWHAS CXeMa MOJIMBHOIO MO-
JyJsl C pacloyIOKEHUEM TOJIMBHOTO TPYOOIPOBOJA BIOJb PsAfa JIPEBECHO-IIJIOJOBBIX pacTe-
HU Ha pacctostHuM 20 cM OT 1ITaM0a B HaNpaBJIEHUU OJJHOTO M3 MEXAYPSAIUI U IO OCH psJa.
Pe3ynpTaThl NPOrHO3MPOBAHMS I1APAMETPOB 30H YBJIAXKHEHHUSA IIOYBEHHOIO IPOCTPAHCTBA
IPUMEHUTEIBHO K (PparMeHTy psaa IpEeBECHBIX KYJIbTYp MPOUIIIOCTPUPOBAHBI PUCYHKOM 2.

Ilo npuBenEHHBIM Ha PUCYHKE 2 CX€MaM MOKHO 3aKJIHOYUTh HUKECIEAYIOIIEE.

1 Jlng npuHATOM K pacCMOTPEHUIO CXEMBbl pa3MeIleHUs] pacTeHUI BblIEJIeHHAs IUIO-

I1a1b TUTAaHUS KaX/I0TO JIepeBa COCTABISET: O, = BM/p . LM/p =40x20=80 M2
2 lnameTp KoHTypa BuaxHoct cocrasutr: d_ = 0,62-1,0-(49,8/259°" =1,0 m,
TPH 3TOM JMAMETpe IUIOMIAh KOHTYpa YBIaKHeH:s O, = 0,785-1,0° = 0,785 M,

3 CooTHOIIIEHNE YBIAKHAEMOH IJIOLIA U U TUIOIAAN TUTAHUS ((oan/ ®,,;) TIPU OJI-

HOW KamenbHUIle Ha pacteHue (cxema a) coctaBut: 0,785/8,0 = 0,098, wmm 9,8 %,
a 1715l CXeMBI 6 ¢ IByMs KaneJabHUIIaMH cocTaBUT 19,6 %, uTo OJIM3KO K HIKHEMY Npeaeny
PEKOMEH/1yeMOro 3HaueHHUs] U HE COOTBETCTBYET PEKOMEHJAlMsSM, NMPUBEIEHHBIM B paboTte
O. E. Slconunm u ap. [1, 2].

4 TIpu npumTaMOOBOM PACIIONOKEHUH OJHOM KamnelbHUIbl (110 PUCYHKY 2a) hopmu-
pyeTcs JOKabHBIA KOHTYP BIQXKHOCTU B MPHUIITAMOOBOI 30HE KOPHEBOI CUCTEMBI PACTEHMS,
YTO H3-3a NEpPEyBIAKHEHUS IIOYBBI HE COOTBETCTBYET PEKOMEHJIALMSIM, MPUBEAECHHBIM
B HAIIUX NPEIBIAYIINX MyOauKanusx [2].

5 IIpu ycTpoiicTBe IBYX KameabHUI] (POPMUPYETCS 1MOJI0ca YBIAKHEHUS U3 ABYX pac-
HOJIOKEHHBIX B INpe/eNax KPOHBI JOKAJIbHBIX KOHTYPOB BJIQXKHOCTH C aCUMMETPHUYHBIM HX
PacnoI0KEHHEM OTHOCHTEIILHO ITaMba JPEBECHOTO pacTeHusl (PUCYHOK 26).
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[/~ /] — 30HbI IUTaHHs PACTCHHI; @ — YBIIQXKHSIEMBIE ITOIIA/IHN;
Hyp — AUamMeTphI KPOH; o — AMAMETPBI JIOKATBHBIX KOHTYPOB BIAXXHOCTH

Pucynok 2 — Cxembl 30H yBJIA:KHEHHS /151 OTHOJTHHEHHOr0 MOJUBHOIO
MOJYJIsl € 0[IHO (a) U ABYMsI (0) KaneJbLHUIIAMM HA OJIHO pacTeHHe

OTHOCUTENBHO MaJible MIIOMIAAN YBIAXKHEHHS 10 CPABHEHUIO C IUJIOLIAJBI0 MUTAHUS
(a crnemoBatenbHO, W ¢ OOJACTHIO PACHPOCTpPaHEHUsS KOPHEBOM CHCTEMBI) pAacTEHUS U
MPUIITAMOOBOE PACTIONOKEHUE KOHTYPOB BIAXKHOCTH HE TO3BOJSIOT MO3UTHBHO OIEHUTH
MIPUBEJCHHBIE HA PUCYHKE 2 CXEMbl OJHOJIMHEWHBIX MOJUBHBIX MOAYJeH. BrleykasanHbie
HEJOCTaTKH, MPUCYIIUE OAHOJIMHEHHON CXeMe MOJIMBHOTO MOIYJS, MOTYT OBITh YCTPaHEHBI
B IIPUBEJICHHON HA PUCYHKE 3 JBYXJIMHEWHON €ro KOMIIOHOBOYHO-KOHCTPYKTUBHON CXEME.

B cooTBercTBUM ¢ puCYHKOM 3 JUIsi KamelbHOTO MOJMBAa OJHOTO PAacTEHUsl MpEy-
CMOTPEHO 10 YEThIPE KaleIbHHUIIbI, YTO TO03BOJISIET CHOPMHUPOBATH B MpEenax MOAKPOHOBOTO
MPOCTPAHCTBA MOJIOCY YBIAXKHEHUS MUPUHOMN, O1u3Kol K 2 M. [Ipu 3TOM miomas yBlaxHe-
HUSI OJTHOTO PacTE€HHs COCTaBUT 3,14 M%, W ~ 40 % OT IUIOMAN €ro MUTAHMUS, Y4TO OJIMU3KO

K PEKOMEH/TyeMOMY /IMaNa3oHy 3HaYEHUH COOTHOMEHUS Oy, [ Oy, -
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Pucynoxk 3 — Cxema 1BYXJIMHEI{HOT0 IOJIMBHOTO MOIYJIAA

BriBOaBI

1 Jano oGocHOBaHUE HEOOXOAMMOCTH aHAJIM3a KOMIIOHOBOYHO-KOHCTPYKTHUBHBIX pe-
IIEHUH MOJIMBHBIX MOJYJIEH KaneabHOIo OPOIIEHUs JPEBECHO-IUIOAOBBIX PacTeHU, KyJIbTH-
BHUPYEMBIX B CaJ0BbIX HACAKICHUSIX C IPUMEHEHUEM MHIYCTPUAIBHBIX TEXHOJIOTUI BEICHUS
YXOJIHBIX U YOOpOUHBIX paboT. [Ipu 3TOM Hambosee npuemsemMas KOMIIOHOBOYHO-KOHCTPYK-
THUBHAas CXeMa MOXXET MPUHUMATbCS HAa OCHOBE aHANIM3a KOHKYPUPYIOIIMX BapUaHTOB C yde-
TOM CXEM IOCaJKU PACTEHUN U XapaKTEPUCTHK ITOYBEHHOI'O IOKPOBA HAa Y4YacTKE CaJ0BOTO
HaCa)KJICHUSI.

2 Pemienue o BbIOOpe CXeMbl MOJIMBHOTO MOAYNS ONpEAENSeTCs PACHOJIOKEHUEM U
pa3MepamMu JIOKaJIbHBIX KOHTYPOB BIIXKHOCTU JUIS Pa3jIMYHOTO KOJMYECTBA U pPa3MEILEHUs
KaleJIbHbIX MHKPOBOJOBBIITYCKOB Ha IMOJUBHOM TpyOompoBoze. BbiOop cxeMbl MmMoJuBHOTO
MOJyJIsl 11 KOHKPETHBIX YCJIOBUI KaleJIbHOTO MOJIMBA JENAeTCs C YUETOM OOecreueHus He-
00XO0AMMOM IIJIOMIAN YBIIAXKHIEMOM 30HBI.

3 Hanbonee mepcrieKTUBHO MPUMEHEHHUE JIBYXJIMHEHHBIX (JIIByXHUTOYHBIX) KOMITOHO-
BOYHO-KOHCTPYKTHBHBIX CXEM IOJMBHBIX MOJYJIEH IS KalelabHOTrO MOJIMBA U KaneabHOH ¢ep-
TUTALMU PSAJAOBO BBICAKMBAEMBIX JPEBECHO-TUIONOBBIX PACTEHUH, KyJIbTUBUPYEMBIX B IpO-
MBILUIEHHBIX CaJOBBIX HACAXIECHUAX, C COOTBETCTBYIOIIUM KOJIMYECTBOM MHUKPOBOJIOBBIITYC-
KOB JIJIS [TOJIBA KaXKIOTO PACTEHUSI.
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0] PacCTaHOBKE MUKPOBOAOBLIITYCKOB KaneJbHOM MOJUBHOM ceTH
IIPHA OPOIICHUHU MHOTI'OJICTHHUX ILJIOAOBBIX CAJOBBIX Hacame}ml‘i

Anapeii Cepreesnu lllTanbko
Poccuiickuii HayuyHO-UCCIEN0BATEIBCKUI MHCTUTYT ITpobieM Menuopaiuu, HoBodepkacck,
Poccniickas @enepanus

Annomayusa. llens — aHanmu3 NpUEMIEMOCTH OAHOHUTOYHOM CXEMBbI PACHOJIOKEHUS
KarnejabHOH IMOJMBHOM JTMHUU B CaJ0BOM HACAXKIECHHU C BBLISIBICHHEM €€ JOCTOMHCTB U HEO-
CTaTKOB. B mpoiiecce uccnenoBanusi pacCMOTPEH OAHOHUTOYHBIN MOJMBHOW MOJYJIb CHCTE-
MBI KaneJIbHOTO OPOIICHUS CaTOBBIX HACAXKICHUN CO cXxemMaMu mocajaku pacteHuit 4,0 x 1,5;
4,0 x 2,0 u 5,0 x 3,0 m Ha TpuMepe TpeX BUAOB MouB 1o kinaccudukanuu H. A. Kaunnckoro:
JIETKO-, TSKEJIOCYIJIMHUCTBIX W JIETKOTJIMHUCTBHIX. [IpoBeneHa OlLieHKa paccMaTpuBaeMoiu
CXEMBI TOJUBHOTO MOJYJIS TO KpUTEpUsiM obecrieueHus TpeOyeMoul JONU YBIKHIEMOMN
TUIOMIA/IM ¥ 00eCIIeYeH!s] MUHUMAIIbHOTO PACCTOSTHUS MEXAy KaleIbHUIeH 1 mramoom pac-
TeHus. B pe3ynpTare ucciieoBaHus yCTAaHOBIEHO, YTO B PACCMOTPEHHBIX YCJIOBHSIX OJHOHU-
TOYHBIN MOIMBHON MOAYNb He oOecrieunBaeT 2(HEeKTUBHOTO YBIAKHEHUS KOPHEOOUTaeMOro
MMOYBEHHOTO MPOCTPAHCTBA B CaJOBOM ILIOJOBOM MHOTOJIETHEM HACAXICHUU M MOXKET OBITH
MCIIOJIb30BaH TOJIBKO MPHU ONPEIETIEHHOM COUYETaHUH MPUPOAHO-KIMMATHYECKUX, TOUBEHHBIX
1 TEXHOJIOTUYECKHUX YCIIOBUM.

Knrwouegvie cnosa: caioBoe HAaCaKJEHUE, KANEIbHOE OPOUIEHUE, MOJIUBHON MOJYIIb,
KareJbHasl JIMHUS, KaleJIbHUIA, KOHTYP KaleIbHOTO YBIAKHEHHS

Sk sk sk sk sk sk sk sk sk sk

On the arrangement of micro-water outlets of a drip
irrigation network when irrigating perennial fruit garden plantings

Andrey S. Shtanko
Russian Scientific Research Institute of Land Improvement Problems, Novocherkassk,
Russian Federation

Abstract. The goal is to analyze the acceptability of a single-line scheme for the loca-
tion of a drip irrigation line in a garden planting with the identification of its advantages and
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disadvantages. In the course of the study, a single-line irrigation module of the drip irrigation
system for garden plantings with planting schemes 4.0 x 1.5; 4.0 x 2.0 and 5.0 x 3.0 m was
considered on the example of three types of soils according to the N. A. Kachinsky classifica-
tion: light-, heavy-loamy and light-clayey. An assessment of the considered scheme of an irri-
gation module was carried out according to the criteria for ensuring the required proportion of
the wetted area and ensuring the minimum distance between the emitter and the plant stem.
As a result of the study, it was found that under the conditions considered, a one-line irriga-
tion module does not provide the effective moistening of the root-inhabited soil space in a
perennial orchard fruit plantation and can be used only under a certain combination of climat-
ic, soil and technological conditions.

Keywords: garden planting, drip irrigation, irrigation module, drip line, drip emitter,
drip moisture contour

Beenenne. KanenbHblil criocod opoleHus: CellbCKOXO035HCTBEHHBIX KYJIbTYp OTIMYa-
eTcs OT JPYIHX CHOCOOOB JIOKAJILHOCTBIO CO3/1aBaEéMbIX B IOYBE 30H YBJIaXHEHUs. B cBs3n
C 3TUM IIPH NPOEKTUPOBAHUU CHCTEM KalleJIbHOIO OPOLIEHMS BaKHEUIIEH U3 peliaeMblX 3a-
Jlau SIBJIIETCSI PACCTAHOBKA KaIeJbHBIX MHUKPOBOJOBBITYCKOB B 30HE IMUTAHHUS BbIpallliBac-
MBIX KYJIBTYp, TaK KaK OT 3TOT0 3aBUCHUT 3()(HEeKTUBHOCTH OPOIICHHS M B UTOT€ YPOKaHOCTh
KyJabTyp [1]. OcoGeHHO 3TO aKTyaJbHO JUIsl PACTEHUH C pa3BUTONW KOPHEBOM CHUCTEMOM, Kax-
JIOMY M3 KOTOPHIX IPH MOCAIKE OTBOAATCSA 3HAYMTENbHBbIE (> 5 M%) IIomaau mUTaHus,
B YaCTHOCTH JUI1 MHOTOJIETHUX JPEBECHBIX IUIOAOBBIX HacaxJeHUi [2]. B cBsa3u ¢ atum ne-
JBI0 HACTOSIIETO HWCCIEAOBAHMS SIBISUIOCH MPOBEACHUE aHaIM3a Hauboliee NMPUMEHsSEeMOU
B HAcTOsIIIee BpeMs B CaJIOBOJCTBE OJHOHHUTOYHON CXEMbl PACHOJIOXKEHMs KaleldbHbIX IO-
JIMBHBIX JINHUHN B CaJIOBOM HACAXJACHUHU C BBISIBICHUEM €€ JIOCTOMHCTB U HEJIOCTATKOB.

Matepuanbl 1 MeTObI. B niporiecce npoBeieHus Uccael0BaHus ObLIM pacCMOTPEHbI
OJIHOHUTOYHBIE CXEMBbI PACIOJIOKEHNUS KaNeNbHbIX JIUHUN B CaJJOBOM HACAXJAEHUU CO CXeMa-
Mu nocanku pacrenuit 4,0 x 1,5; 4,0 x 2,0 u 5,0 x 3,0 m. B cB3u C TeM, YTO COOTHOIIEHUE
JUaMeTpa 30HbI BIAKHOCTHU U €€ INIYOMHBI B 3HAUUTEIbHOW CTENEHH OMNPEeNIeTCs MEXaHU-
YEeCKUM COCTAaBOM IIOYB, JUIS MCCIIEOBaHMS CXEM pa3MELICHMs KaleJlbHUL] ObUIM BBIOpaHBI
Tpu Buja nous no knaccuduxanuu H. A. Kaunmnckoro [3]: nerko-, TSKeIOCYTIMHUCTBIE U
JETKOTTIMHUCTBIE. JnamMeTphl 30H yBIakHeHHs D, ., paccUuThIBaIMCh AJIS TIIyOWHBI YBIIAX-

Henust h cocrapistoneil 0,8 M. Mcxons u3 omneita onpeneneHusl napaMeTpoB KOHTYPOB

KOH »
KareJbHOr 0o OpoOmCHUA AJId JICTKOCYITIMHUCTBIX IMMOYB MPUHUMACM JUAMETP KOHTYpa YBJIAXK-

HeHust paBHbIM 80 % ot rinyouns! yBnaxuenus (D, = 0,8 h ), 118 TSOKETOCYTTHHUCTBIX

nous D, = 1,0 h.,, mst nerkormunaucteix nous D, = 1,2 h . st mpoBeneHust pacue-

KOH *
TOB TIPH TPOCKTUPOBAHUU KaIEIbHBIX CHUCTEM HEOOXOAMMO MPOTHO3HPOBATH MapaMeTpPhl
KOHTYPOB 10 COOTBETCTBYIOIIIUM METOAMKAM, IPUBEICHHBIM B Hatel padote 2019 r. [4].

Pe3yabTaThl U 00cyxkaenne. B Hactosiee BpeMsi U3BECTHA U IIUPOKO MPUMEHSAETCA
JUISL KameJbHOTO OpPOLIEHHUS TUIOJIOBBIX KYJIBTYP B CaJIOBBIX HACAKICHHUSX OJHOHUTOYHAS
CXEeMa paCIOJIOKEHUsI KalelbHbIX JTUHUN WM OJHOHUTOYHBIA MOJMBHOM Monyib. [lox mo-
JUBHBIM MOJIYJIEM MMOHUMAETCS COBOKYITHOCTh OOOPY/AOBAHMS JIJIsl KalleJIbHOTO TOJIMBA CeJlb-
CKOXO3SIMCTBEHHBIX KYJIBTYP, PACIIOJIOKEHHOTO HEIOCPEACTBEHHO HA OPOLIAEMOM YYacTKE U
MpEIHAa3HAYECHHOT0 JJIsl TTOJIMBA OJTHOTO psiia pacTeHuid. OJHOHUTOYHBIN MOJIMBHONW MOIYIb
MO/Ipa3yMeBaeT MPUMEHEHUE JJIA MOJIMBA KAXKJOTO psA/la paCTEHUNU B CAIOBOM HACAXKICHUU
OJTHOW TIOJIMBHOW JWHUU. [Ipumep pacronokeHrs KOHTYPOB KaleabHOTO YBIaXKHEHUS, (pop-
MHUPYEMBIX OJHOM KalleJIbHULIEW Ha OJHO PACTEHHUE, JUISl CXEMBbl MOCAJKU CaJOBBIX KYJIbTYp
4,0 x 1,5 M, BbIpaIIMBAEMbIX Ha JIETKOCYTJIMHUCTBHIX MOYBaX, PUBEJEH HA PUCYHKE 1.

JlaHHasi cxema MocaJKy MpeaycMaTpUBaAET JJIs KaKIO0TO PaCTeHHs IUIOMIA/lb MUTAHUS
S,,; = 6 M2 TloMBHOM MOY/Ib BKITIOHAET OJIHY KaleIbHYIO JMHHUIO, PACTIONOKEHHYHO BIOIb

psAlla pacTeHHH, C pACCTOSTHUEM MEXIY KaleJIbHbIMU MUKPOBOJOBBITYCKaMH 1,5 M.

35



ITYTU NOBBINIEHU S DODEKTUBHOCTU OPOIIAEMOT'O 3EMJIEIEJINS, Ne 2(82)/2021
Mamepuanvt konghepenyuu

Ocb Mex1ypsizibsi

=40

Kancﬁhnaﬂ
YBJIQJKHEHUSI JIMHUS

Ocb Mexypsi/ibst

Pasmepsi B MeTpax

Pucynok 1 — Cxema 0JHOHUTOYHOIO NOJTMBHOI0 MOXYJISI
C HCIOJIb30BAaHHEM O/IHOI KaneJLHUIBI HA Kax1oe nepeBo npu D, . =0,8 h .,

OCHOBHBIM KpHUTEPHEM T0JI00pa KOJTMYECTBA M PACIIONIOKCHHSI KAIleIBHUI] B CaJIOBOM
HACAXKJICHUU SIBJISICTCS OIS YBIAXHIEMOU omanuy. [1o qaHHOMY KpUTEpHIO TpeOyemas
JOJIs1 YBHa)KHHGMOﬁ Iomaan OT Iiomaar NUTaHud paCTCHUSA, [0 JaHHBIM psgaa UCCICO0BA-
TeJIeH, 3aBUCUT OT BBIPAIIUBACMOM KYJIBTYPBI M IPUPOJHO-KIMMATHIYCCKUX YCIOBUI U Baph-
upyercs ot 0,1 1o 0,5 [5]. AuameTp ropu30HTaIBLHON MPOEKIIMN KOHTYpPa BIAKHOCTH B yCIIO-

BHSIX JIETKOCYTIIMHUCTBIX 1ouB coctaBut D, , = 0,8 h ., = 0,64 m. ITinouiaas ropusoHTamb-

. 2
HOM MPOEKIMU 30HbI KANEJIbHOTO yBIaKHeHus coctasut S, = 0,785 D, . = 0,32 m?. Cue-

JIOBATEILHO, TIPH WCIOJIF30BAHUN B JIAHHBIX TOYBEHHBIX YCJIIOBHSX CXEMBI IOJIMBA, TIPEITY-
CMaTpUBAIOIIEH OJHY KaleJIbHUIYy Ha KaXKI0€ IePEBO B CaJ0BOM HACAXKIACHUHU, OIS YBIIAXK-
HAEMOMW IUIOMIAA OT IUIOIMIAAX MHUTAHHUS PACTCHHUS COCTaBUT kyBH = 0,32/6,0 = 0,05, uto

HE COOTBETCTBYET TpeOyeMoil oJie yBIaXHEHUS Jake A OTHOCUTENBHO BJIaroo0ecreyeH-
HBIX NMPUPOIHO-KIMMATHUECKUX YCIIOBUH BelleHus canoBojcTBa. Ecnu paccMarpuBarh 6osee
3aCyLUIMBbIE KJIMMATHUYECKHE YCIIOBHS, MPH KOTOPBIX HEOOXOAMMO OOECIEeUUTh OpOIICHHE

MOJIOBUHBI IIOIIAN MUTaHUS pacTeHus (TpeOyeMblit kan =0,5), TO B TaKMX YCJIOBUAX JOJIs

YBJIQXKHSIEMOU IUIOIIAIA TIPU MCTIOIB30BAaHUH OJHOW KareJbHHIIBI Ha JepeBo B 10 pa3 MeHb-
e TpedyeMoii, 4TO He TOJIbKO HETAaTUBHO CKA3bIBACTCSA HA YPOKAWHOCTH, HO M MOXKET MpPUBeE-
CTH K YTHETCHHIO PACTECHHS.

[Ipu paccMoTpeHHH OpYrux BApUAHTOB CXEM MOCAJKH PACTEHUM B CaJOBOM Hacaxje-
HuH, Hanpumep 5,0 x 3,0 M, B 3TUX ke MOYBEHHBIX YCIOBHAX momyuum: S .= = 15,0 M? U

kyBH =0,32/15,0 = 0,02. CnegoBaTenbHO, YeM OOJIBIIE TIJIONIAAh MUTAHUS, OTBEICHHAS KaXK-

JIOMY PacTEHHUIO B CaJI0BOM HACAKIECHUU, TEM MEHbIIe 3(HPEKTUBHOCTD MPUMEHEHHSI OJTHOHU-
TOYHOTO ITOJIMBHOTO MOAYJIS C OJJHOM KalleJIbHUIIEN HA KaXJ0€ paCTCHHE.
B ycnoBusIX JIETKOTJIMHUCTBIX MOYB AUAMETP KOHTYpa KalelbHOTO YBIAKHEHUS MPU

TpeGyemoi rnyoune yBnaxuenus moussl N, = 0,8 M npuaumaem D, = 1,2 h, = 0,96 m.
ITpr 5TOM MUIOIMIAaZb TOPU3OHTATIBHON MPOEKIMU 30HBI KAllEJIbHOTO YBIAKHEHHS COCTABHUT

2 .
Seon = 0,785 D~ = 0,72 M?. JInis cXxeMbl pacCTaHOBKM PAcTEHUi B Ca/0BOM HACAKIEHUH
4,0 x 1,5 M gond yBIaXHAEMOW IUIOMIAJM OT IUIOUIAJU THUTAHUS PACTEHUS COCTABUT

kyBJT =0,72/6,0 = 0,12. B cBsI3u ¢ ’TUM NMPUMEHEHHE JAHHOTO MOJMBHOTO MOJYJIS IO KPUTE-

PHIO «I0JIsI YBIAXKHIEMOMN IIOMIAAN» B MPUHIIUIIE BO3MOKHO Ha TSXKENBIX MOYBAX B MPUPOJI-
HO-KJIMMaTUYECKUX YCIOBUSIX C HE3HAUUTEIBHBIM ASPHUIIUTOM TI0 OCAIKAM.

Kpome kputepus «oss yBlaxHsIEeMOW IJIOLIAAN» CYHIECTBYET MPABHIIO PACIOJIONKE-
HUS KaneJIbHOTO0 MUKPOBOJOBHINTYCKA OTHOCUTENIBHO IITaM0a JepeBa, He JOIMyCKalolee pac-
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MOJIOKEeHUA KarenabHuI Omke 20 cM K mraM0y niepea [6]. YdeT 3Toro TpeboBaHUs B OJIHO-
HUTOYHOM MOJyJi€ NPH MCIIOJb30BAaHUM OJHOW KameJbHHIBI Ha KaXJ0€ JAEpeBO IMPUBOAUT
K 3HaYUTEIbHOM aCUMMETPHH Pa3BUTHA KOPHEBOM CHCTEMBI BBIPAIIMBAEMBIX KYJIBTYp, YTO
HEraTHUBHO CKa3bIBAa€TCsl HA CONPOTUBIISIEMOCTH JIEPEBHEB BETPOBBIM BO3JCCTBUAM. B cBsizn
C 3TUM TI0 COBOKYIIHOCTH PACCMOTPEHHBIX MOKa3aTeleld W XapaKTePUCTUK OJHOHMTOUYHBIN
HOJIMBHOM MOJYJb C UCIIOJB30BaHUEM OJIHOM KalelbHUIBI Ha KaXK10€ PaCTEeHUE HE PEKOMEH-
JyeTCsl I IOJIMBA IPEBECHBIX IJIOJJOBBIX KYJIBTYP B CaJ0BBIX HACAKICHUIX.

IIpu paccMOTpeHUN OJAHOHUTOYHOIO MOJIMBHOTO MOJYJS C ABYMsI CHMMETPUYHO pac-
[I0JIO)KEHHBIMM OTHOCHUTENBHO IITamM0a KareabHULAMH JJIs [I0JIMBA KaKJOro JI€peBa MOYKHO
OTMETHUTh €ro MPUEMIIEMOCTb ISl IPUMEHEHMs B CaJOBBIX HACAXKIEHHUSIX B ONPEAEICHHBIX
IPUPOJHO-KIMMATHUECKUX U MOYBEHHBIX YCIOBHAX. DTO MOATBEPKIAACTCS aHATM30M CXEMBI
OJIHOHUTOYHOT'O TMOJIMBHOTO MOAYJISA C JBYMS KaleJbHHUIIAMU Ha Ka)KI0e JE€PEBO ISl CXEMbl
nocaaku pacteHuid 4,0 X 1,5 M B yCIIOBUSIX TSXKEIOCYTIIMHUCTBIX MTOYB (PUCYHOK 2).
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KanenbHas
YBIIQXKHEHHSI JIMHUS
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Pa3mepsl B MeTpax

Pucynok 2 — CxeMa 0JHOHMTOYHOI'O MOJIMBHOIO MOJYJISl C MCIOJb30BAHUEM
JIBYX KamneJbHHUI| Ha Kax10e aepeso npu D, = h,,

IInomane I‘OpPI3OHT3.J'IBH01>i MMPOCKIUHU 30HbI KAIICJIIbHOI'O YBJIA)KHCHUA, (bOpMpreMOﬁ

N . 2
OfIHO# KamenbHHIeH, coctaBut S, = 0,785 D, .° = 0,50 M2, Tak Kak JUTsl TIOJIMBA KaXI0T0

JiepeBa B pacCMaTpHBaeMOM HOJMBHOM MOJYJIE UCIIONB3YETCs JIBE KalelbHHIIBI, TO IUIOIIA/b
YBJIKHEHHUs] KaXI0T0 pacTeHus cocraButr S, =2 S, = 1,00 M2, OTciofa 0715 KameabHO

VBIIQKHSEMOU IUIOMIAIHN OT TUTOIIAIU MTUTAHUS KaKIOTO PACTCHHS COCTABUT kan =1,00/6,0 =

=0,17. CnenoBarenpHO, B paCCMOTPEHHBIX YCIOBUAX, IPOUJUIFOCTPUPOBAHHBIX PUCYHKOM 2,
JTAHHBIM TMOJMBHOM MOAYJIb MOXET ObITh NMPHUMEHEH NpH TpeOyeMoW Joje YBIIAXHIEMOM
TJTOMIAAM OT IUIOIIAM MUTaHus, HaxoAsuenca B nuanazone ot 0,1 no 0,17. ITpu sToM onHO-
HUTOYHBIM MMOJUBHONW MOJYJb C ABYMS KamelbHUIIAMU Ha Ka)KJ0€ pacTeHHE JJIS CXEMbI O-
cagku pactenuid 4,0 X 1,5 M mpemycmaTpuBaeT TpeOyeMoe pPAacCTOSHHE OT KamleTbHHIIBI
1o mramba aepesa (6oiaee 20 cM), HO crtocoOCTBYET (HOPMUPOBAHUIO KOPHEBOM CHCTEMBI, KO-
Topas ci1abo pa3BUTa B MEXPAI0BOM IIPOCTPAHCTBE U HE UCIIOJIB3YET B MOJHON MEPE BCIO OT-
BEJICHHYIO €M IUIOIIA b TUTAHMUSL.

[Ipn Mcronb30BaHUK OJHOHUTOYHOTO TMOJIMBHOIO MOJYJS C JBYMS KamelbHULAMU
Ha KaXXJ0e JepeBO BO3MOXHA CHTYyallus, KOTrJa JHaMeTp KOHTypa BIaKHOCTH OOJbIlE pac-
CTOSIHMSI MEK/y KaleJIbHbIMU MUKPOBOJIOBBITYCKaMu. [Ipu 3TOM NporCcXOAUT HANTOKEHHE CO-
CeHUX KOHTYpPOB JApYyr Ha jpyra. IIpu He3HaYMTENbHBIX HAIOKEHUSAX KOHTYPOB (MaKCH-
MaJjbHas IUpPHUHA 30HbI HATOXKEeHUs1 MeHee 20 % OT paaunyca TOpU30HTaIbHOM MPOEKIIMKY KOH-
Typa) JaHHBIM SBICHMEM MOXXHO mIpeHeOpeub. [IpH 3HAUMTENHOM HAJOXKEHUH COCETHHX
KOHTYPOB JaHHOE OOCTOSITENIbCTBO HEOOXOAMMO YYHMTHIBATH IPU pacyeTe YBIaKHAEMOM
wionaau. B kauecTBe npumepa Ha pUCYHKE 3 IIPUBEAEH MOJIMBHOW MOAYJIb CaJl0BOTO HaCcaX-
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neHus co cxeMmon nocaaku 4,0 x 1,5 M u paccrosiHueM mMexay kKanenbHunamu 0,75 M, pacro-
JIO’)KEHHOTO Ha TJIMHHUCTHIX MouYBax. B JaHHBIX ycloBUSX MpH TpeOyemoi riayOuHe yBiakHe-
nusa h., = 0,8 M dhopmupyercs koutyp Biaaxunoctu auamerpom D, =12 h . = 0,96 m.
[Tpu 5TOM HabNIOIAETCS 30HA HAJIOKEHHS COCEHUX KOHTYPOB JIPYT Ha JApYyra, MakCUMaJlbHas
HIMpHHA KOTOPOM B JaHHBIX yciioBusax coctasiseT 0,21 m, 310 43,8 % oT paauyca KOHTypa
KaIeJIbHOTO YBIIAXKHEHUs. B maHHOM ciyyae popmupyercs moioca yBIaKHEHHSI TOYBBI.

Ocb Mex1ypsiibst

s

=40

KarnenbHast
=T JIMHUS

Ocb Mex 1y psiabs

Pasmepsl B MeTpax

Pucynok 3 — CxeMa 0JJHOHUTOYHOT0 MOJMBHOTO MOTYJIS
C HCMOJIb30BAaHUEM IBYX KaNeJIbHUI HAa Kaxkaoe aepeso npu D, =12 h .

OAHOHUTOYHBIN MOJMBHON MOJYJIb MOXKET UMETh U 0oJiee IBYX KamelbHHUIl Ha Kax-
noe pacrenue. Hampumep, Ha pucyHke 4 mpuBeeHa CXeMa OJHOHUTOYHOTO MOJIMBHOTO MO-
JUyJid 1J1s TIOJIMBA CaJI0BOr0 HacakAeHHs co cxemoil mocaaku 4,0 x 2,0 M 1 Tpemsl KarelbHU-
[[aMU Ha KakJI0€ pacTeHUE B CaJOBOM HaCaXIEeHHH. PaccTosiHue Mexay KameiabHUIAMU CO-
craBisieT 0,5 M npu AuameTpe KOHTypa BiaaxxHOCTH 0,48 M. OCHOBHBIM HEJOCTATKOM CXEMBI,
MIPUBEJICHHON Ha PUCYHKE 4, ABJISICTCS] PACIOJIOKEHUE OJTHOM U3 KamleJIbHHI] HETTIOCPEICTBEH-
HO BO3JIe IITaM0a pPacTeHUs, YTO HEIOMYCTHUMO IJi APEBECHBIX KYIbTyp. B CBS3M ¢ 3THUM
JIAHHYIO CXEMY TOJIMBHOTO MOAYJIS, a TAaKXKe APYTHE CXEMbI, UMEIOIINE KaleIbHUIIbI, pacIio-
JIO’)KEHHBIE HETOCPEICTBEHHO OKOJIO MTaM0a pacTeHHs, HE PEKOMEHIYeTCs HCIOJIb30BaTh
TSl TIOJIMBA JIPEBECHBIX IIJIOIOBBIX KYJIBTYP B CaIOBBIX HACAK/ICHUSX.

Ocb Mex1ypsibs

=40

\\\\\\

KarnenbHast
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YBJIQKHCHHUSA
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Pasmepsl B MeTpax
Pucynok 4 — Cxema 0JHOHUTOYHOIO MOJTMBHOT0 MOIYJISA

C HCMOJIb30BAHMEM TPeX KaneJbHHI Ha Kaxaoe aepeso npu D, =06 h .

Kak cremyer W3 BBIIICTIPUBEACHHBIX JTOBOJOB, OJHOHUTOYHBIN ITOJIMBHOW MOIYJh
HUMCECT pAn OI‘pElHPI‘IGHPIfI IJi1 TpUMCHCHHA B CAAOBBIX HACAKICHHUAX APCBCCHBIX IJIOOOBBIX
KyJbTyp U He obOecrieunBaeT 3pPeKTUBHOE YBIAKHEHNE KOPHEOOUTAEMOTO TTOYBEHHOTO CJIOSI.
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VYKa3zaHHBIX BBILIE HEJAOCTATKOB B OIPEICICHHOW MEpe JIMIICH ABYXHUTOYHBIM IO-
JIMBHOM MOAYJb, MPEAYyCMAaTPUBAIOIIMMI ISl MOJIMBA KaXJOrO psiia PACTEHUHA B CaJ0OBOM
HACAXKJICHUU JIBE€ NTOJIMBHbIC JINHUH, PACIIOTIOKEHHBIE HA OJJUHAKOBOM PACCTOSIHUU OT OCH PSi-
Ja pacrenuil. Mcnosib30BaHue ABYXHUTOYHOTO IMOJIMBHOTO MOJYJIS Kall€JIbHOM OPOCUTEIBHOM
CETH TIPEJICTABIIACTCS 0OOCHOBAHHBIM B MHOTOJICTHUX CAJIOBBIX HACAXKIICHUSAX, TaK KaK IM03-
BOJIUT B 2 pa3a YBEJIUYUTH JOJIIO TUIOLIAAN YBJIAXKHEHHS OT IUIOLIAJAN NMUTAHUS PACTEHUN U
n30exarh TPoOOJIEM C PACIOIOKCHHEM KalelbHBIX MHUKPOBOIOBBITYCKOB OTHOCHUTEIIBHO
mTamoba KyJIbTUBUPYEMBIX MHOTOJIETHUX JPEBECHBIX PACTCHUH.

BriBOaBI

1 OHOHUTOYHBIN TOJMBHOW MOAYJIb C OJHOM KamnelbHULIEW Ha KaXKJ0€ pPacTEHUE
HE PEKOMEHAYETCS K NPUMEHEHUIO Ui IIOJMBA MHOTOJETHUX IUIOAOBBIX HACAXKICHUU,
TaK KaK HE COOTBETCTBYET CIEAYIONTUM TPEOOBAHUSIM:

- He 00ecIeunBaeT yBIaKHEHUE TPeOyeMOil J0JIH IJIOIMIAIN YBIQKHEHUS OT TIJI0MIA N
MUTAaHUS PACTEHUs, KOTOpas JoJbKHA cocTaBisaTh oT 0,1 1o 0,5;

- CITOCOOCTBYET (DOPMHUPOBAHUIO HECHMMETPUYHON KOPHEBOM CHCTEMBI, YTO MMPUBOIUT
K HU3KON CONPOTHUBJISIEMOCTH BBIPAIIUBAEMBIX KYJIbTYP BETPOBBIM U APYTUM BUJAM BO3ICH-
CTBHSL.

2 [IpumMeHeHHe OJTHOHUTOYHOT'O TIOJTMBHOTO MOMIYJISI C ABYMsSI KaleJIbHUIIAMH Ha KaX-
JI0€ PACTEHHE BO3MOXKHO IS TOJIMBA MHOTOJIETHUX IUIOJIOBBIX HACAXKICHHUI B ONPEICICHHBIX
ycrnoBusix. Uem MeHbIe IMIIOMAAb MUTAHUS, OTBEACHHAS PACTCHHIO, OOJbIlE MPUPOIHO-
KIIUMaTH4ecKasi BJIaroo0EeCeueHHOCTh U TshKellee M0 MEXaHMYECKOMY COCTaBy IMOYBBI, TEM
BBIIIIE BEPOSTHOCTh COOTBETCTBUSA (POPMUPYEMBIX OJHOHUTOUYHBIM MOJIUBHBIM MOAYJIEM 30H
YBIKHEHUS TPeOOBAHUSIM I1JI0JJOBOTO JPEBECHOTO CaI0BOTO HACAKIACHHUS.

3 Ucnonb30BaHne OJAHOHUTOYHOTO TMOJIMBHOTO MOJIYISA, MPeIycMaTpPUBAIOIIETO He-
CKOJIBKO KamleJbHULI, PACIIONOKEHHBIX HAa OJHOM JMHUH, OJHA U3 KOTOPBIX PACIOJIATAETCS
HEMOCPEACTBEHHO Y IITaM0a pacTeHusl WM Ha paccTOsTHUM MeHee 20 ¢M OT Hero, He JOIyc-
KaeTcs IS MOJIMBA MHOTOJICTHUX CAJ0BBIX HACAXKICHUM.

4 ]JInst obecrieueHUs] paBHOMEPHOCTH PacHpeeIeHHus BOABI MEX]y PACTCHHUSIMH B ca-
JIOBOM HAaCaXJIEHUU HEOOXOIMMO HUCIOIB30BaTh KalelbHbIC JTHHUU C PACCTOSTHUEM MEXIY
KaneJabHULIAMU, KPATHBIM PACCTOSIHUIO MEXKY PACTEHUsIMH B psly. B ¢Bs3M ¢ 3TUM cornaco-
BaHUE MPUMEHSEMON CXeMbl TIOCAJKU PACTEHUH B CaJJOBOM HACAXKJIEHUU C KaleIbHOU TPyO-
KOU WJIM JICHTOM (MEKKameIbHbIM PACCTOSHUEM) He0OX0IMMO TIPOU3BOANTH Ha dTare MpoeK-
TUPOBAHUS CaI0BOT'0 HACAKICHHUS.

5 B pesynbpTate mpoBEACHHOIO aHaIW3a CXEM MOJTBEP)KIEHBI CIEAYIONIHUE 3aKOHO-
MEpPHOCTH:

- pasMep IUIOIIAAM TUTaHHS, OTBEAEHHBIA KaXXJIOMY PACTEHUI0O B COOTBETCTBHH
CO CXeMOH MOCaaKHu, 0OpaTHO MPOIMOPIMOHAIEH BO3MOXKHOM JI0JIe YBIAKHSIEMOH IUIOIIAIU
OT 001l TIIOIIA N MUTAHUS PACTEHUS;

- 4eM TsDKEJIEE IO TPAHYJIOMETPUUECKOMY COCTaBY MOYBBI CaJ0BOI0 HACAKJICHUS, TEM
OOJBIIET0 3HAYCHUS JOJH YBIXKHIEMOH IJIOMAAN MOXHO JOOHUTHCS MPU MPOCKTHPOBAHUU
KanejabHOro MOJMBHOTO MOYJISL.

6 [l cCOOTBETCTBUSI KAmNeNbHOTO MOJMBHOTO MOMYJIS TPEOOBAaHUSAM CaJOBBIX HAaCaXkK-
JIEHUI 10 KpUTepHio 00eCrieueHus OJU MOJMBHOM TUIONIAIA U PACTIONOKEHUIO KarelbHUI]
OTHOCHUTEIILHO MTamMba pacTeHUs HEOOXOAUMO HCIIOJIB30BaTh ABYXHUTOYHYIO CXEMY, MOApa-
3yMEBAIOLIYIO JIBE KaleJbHbIC JINHUM, PACIIOJIOKEHHBIE HA OJUHAKOBOM PACCTOSIHUUA OT OCH
pslla IPEBECHBIX IUIOAOBBIX KYJIBTYP.
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HpI/IeMbI CHMKCHUSA YPOBHSA I'PYHTOBBIX BOJ JAJIsL cTaﬁnnmaunu
MOYBCHHOI'O IJIOA0OPOIUA HA OPOIIAEMBbIX 3€MJIAX

Jluguss MuxaitsioBHa JlokyyaeBa, Pura EBrenbeBna FOpkoBa
Poccwuiickuit HayqHO-UCCIIeI0BATENLCKUI HHCTUTYT MpobiieM Menuopaiini, HoBodyepkacck,
Poccuiickas ®@enepanns

Annomayusn. llenvio uccienoBaHUWil sIBIsIeTCS OOOCHOBaHHME MPUEMOB CHIDKEHUS
ypoBHS TpyHTOBBIX BoJ (YI'B) st crabmin3anyy MOYBEHHOTO IIOIOPOAMSI Ha OPOIIAEMBbIX
3emisix. Jlis co3maHus OpOCUTENBHOM CHCTEMBI, HE Jomyckaromeid nogbema YI'B, HeoOxo-
JTIMMO B KaueCTBE MPOTUBOMUIBTPAITHOHHBIX TTOKPBITUN KAaHAJIOB UCIIOIB30BaTh COBPEMEHHBIE
T€OCHHTETUYECKHE MaTepuaibl (TeoMeMOpaHbl, T€OTEKCTUIIU, T€OKOMIIO3UTHI, T€OPEIIECTKH,
T€O0CETKH, OEHTOMATHI U JIp.). B 3aKpBITBIX OPOCUTENBHBIX CUCTEMAaxX pacIlpeiesuTeNIbHAs U
perynupymoias CeTH AODKHBI ObITh MPEICTaBICHBI MOA3EMHBIMH yYYACTKOBBIMU TPYOOIpO-
BojamMu. B mectax, rie TpeOyroT THAPOTEOIOTHYECKUE U TTOYBEHHO-MEITMOPATUBHBIE YCIIO-
BUS, HYXKHO C03/1aBaTh 3(PPEKTUBHO NEHCTBYIONIYIO KOJUIEKTOPHO-IPEHAXHYIO ceTh. [Ipen-
MOYTEHUE CJEAYET OTAABaTh 3aKPHITOMY TOPU3OHTAIBHOMY IPEHAXy C HCIOJIb30BAHUEM
TOHYApPHBIX, TIACTMACCOBBIX, acOECTOIIEMEHTHBIX M Apyrux Tpyo. Ha Tex maccuBax, rae
MPUCYTCTBYIOT MOIIHBIE KPYITHO3EPHUCTHIE BOJIOHOCHBIE CJIOM W HAIOPHBIE TPYHTOBBIE BOIBI,
HY>KHO TPUMEHSTh BEPTUKAIBHBINA JApeHax. B cioydae, korja ouH U3 JpeHaxeil He obecre-
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YMBAET IMEpeXBara MOJ3EMHBIX BOJ, CIEAYET COYETaTb T'OPU3OHTAIBHBIM U BEPTUKAILHBIN
npeHaxu (koMOuMHUpOBaHHBIN). [Ipy HEBO3MOXHOCTH OCYILIECTBICHUS METUOPATUBHBIX Me-
PONPUITHI TPUMEHSIOT OUOAPEHAXK, COBMEUIAIONINN MMOCAKY JECHBIX HACAXKICHUN U CEIb-
CKOXO03SUCTBEHHBIX KynbTyp. CHmwkeHuro YI'B Oyaer cmocoOCTBOBATH MOJIHOE OTCYTCTBHE
TEXHOJIOTHYECKUX COPOCOB OPOCHTEIBLHON BOJIbI, YTO BO3MOXKHO TpHU COOJIOJCHUH HEIPO-
MBIBHOT'O PEKHMMa OPOUICHHS U HEJAOMYLICHUH MEPETOoINBOB MPU BO3/EIBIBAHUN CEIIbCKOXO-
3SIUCTBEHHBIX KYJIBTYD.

Kntouesvie cnoea: ypoBeHb TPYHTOBBIX BOJ, MPHUEMbl CHI)KCHHUS, BUJbI JpEHaXka,
KOJUIEKTOPHO-APEHAXKHASL CETh, MEIMOPATUBHBIC MEPOTIPUITHS

% 3k sk 3k Sk 3k ok ok ke sk

Groundwater level lowering techniques
for soil fertility stabilization on irrigated lands

Lidiya M. Dokuchaeva, Rita Ye. Yurkova
Russian Scientific Research Institute of Land Improvement Problems, Novocherkassk,
Russian Federation

Abstract. The aim of the research is to substantiate the methods of groundwater level
lowering (GWL) to stabilize soil fertility on irrigated lands. To create an irrigation system that
does not allow the groundwater level rise, it is necessary to use modern geosynthetic materials
(geomembranes, geotextiles, geocomposites, geogrids, geonets, bentomata, etc.) as canal im-
pervious coatings. In closed irrigation systems, the distribution and control networks should
be represented by underground sectional pipelines. In places where hydrogeological and soil-
reclamation conditions are required, it is necessary to create an efficient collector-drainage
network. Preference should be given to closed horizontal drainage with pottery, plastic, ashes-
tos-cement and other pipes. It is necessary to use vertical drainage on the massifs with power-
ful coarse-grained aquifers and confined groundwater. In the case when one of the drainages
does not provide groundwater interception, horizontal and vertical drainages (combined)
should be combined. If it is impossible to carry out reclamation measures, the bio-drainage
combining the planting of forest plantations and agricultural crops is used. The decrease in
GWL will be facilitated by the complete absence of technological discharges of irrigation wa-
ter, which is possible if the non-flush irrigation regime is observed and over-watering is
avoided during the agricultural crops cultivation.

Keywords: groundwater level, lowering techniques, types of drainage, collector-
drainage network, reclamation measures

Beengenne. [1o 1aHHBIM MHOTHX HCCIIEOBaHMM, TOYBEHHOE IIOJOPOAUE OPOIIAEMBIX
3eMeJib BO MHOTOM OMPEIENSCTCS TEXHUYECKUM COCTOSTHHEM OPOCHTENBHBIX cucteM [1-—4].
VIMEHHO CTPOUTENIBCTBO TEXHUYECKH HECOBEPLIECHHBIX OPOCHTENBHBIX CHCTEM, HE COOTBET-
CTBYIOIIUX OCOOEHHOCTSAM JaHAMA(THBIX TEPPUTOPUN, U TPEBBIIICHUE MOJMBHBIX HOPM
NPUBEJIO K MOJHATHIO YpOBHS TpyHTOBBIX BoJ (YI'B), uro BhI3Bano 3abonaunBaHue, mepe-
YBII&)KHEHUE, BTOPUYHOE 3aCOJICHHE [TOYB U JAPYryie HEraTUBHBIE SBJICHUS.

HeynosnerBopurenbHOEe COCTOSIHUE OPOCHTEIBHBIX CHCTEM IMPHUBOAMT JIMOO K Iepe-
MOJIUBY, JIUOO K HEIOMOJIUBY CEIbCKOXO3SHUCTBEHHBIX KYJIbTYpP. DTO PE3KO 3aMesIsieT pa3Bu-
THE PACTEHUN U YXY/IIAeT HKOJIOTMYECKOE COCTOSHHE OpPOIIAEMBIX 3€Melb. Y CTaHOBJIEHO,
yro KITJI (koadduimeHT mone3Horo neHCTBUS) TMIPOMETHOPATUBHBIX CHCTEM 3aBUCHT Kak
ot KIIJI opocutenbHoil cetn, Tak u oT KII/[ TexHOnMOruM moJjivBa CEIbCKOXO35MCTBEHHBIX
KyabTyp [5, 6]. B Poccuu u B cTpaHax OmrKHEro 3apyOekbs elie OoJbIasi 4acTh KaHAJIOB
Pa3IMYHOIO YPOBHSI PACIIOJATaeTCs B 3¢MIITHOM pycie. A TaM, TJie KaHalbl U paclpeaessio-
I1asi OPOCUTENbHAs CETh HAXOAATCS B 3eMJITHOM pycie, Mpeo0IagaloT OpoliaeMble MaCCHBBI
C OJIM3KHMM 3aJleraHieM IPYHTOBBIX BOJ [7]. OO 3TOM CBHIETENBCTBYIOT U JaHHBIC, U3JI0KCH-
HBIE B JIOKJIAZIE O COCTOSIHUU U MCIIOJIb30BAHUM 3EMEIIb CEIbCKOXO03SIMICTBEHHOTO Ha3HAYEHMS,
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B yacTHOCTH opoinaeMbix [8]. [1nomans opomaemsix 3emens B PO cocrasnsier 4,67 MiH ra,
13 HUX B XOPOILIEM COCTOSHUM Haxogutcs 52 %, B yIOBIETBOPUTEIBHOM — 29 %, B Heyno-
BierBoputesibHoM — 19 % (0,89 mun ra). M3 0,89 muH ra Ha 44 % momiaau 3ahuKCHpoOBaHO
Henomyctumoe 3aneranue YI'B, Ha 29 % — 3aconenue, a Ha 27 % muionaau HaOMOgaeTCS U
TO, 1 Jipyroe [8].

[Tpuuunsl nonbema YI'B paznuunsl. B nepByto ouepear — HaIMYMe KaHAJIOB B 3€MJISI-
HOM pyciie. Tak, mpu TpaHCHOPTUPOBKE BOJBI 1O KaHAJIaM B 3€MJIIHOM pyciie, MO JaHHBIM
P. K. bek6aeBa, OT HCTOYHHMKA OPOIICHHSI 10 TI0JIA OK0JIO 43 % oObeMa BOABI OT BOI03a00pa
TepsieTcs Ha QrbTparuio, copoc u ucrnapenue [9]. Ilo pacueram FO. M. Kocnuenko, B maru-
CTpaJbHBIX KaHajaX, WX BETBAX U B MEXKXO3SMCTBEHHBIX PpACHPEICIUTENSIX TepseTcs
30-35 %. Cample Oonble MOTEPU BOJBI HAOIIOJAIOTCA BO BHYTPUXO3iCTBEHHOM ceTu. OHn
coctaBistoT oT 50 10 55 % ot obuiero oobeMa notepb. B To Bpemst kak BO BpeMEHHBIX OpO-
cutensix oW He mnpeBbimaroT 10 % [6]. OcHOBHBIE TTOTEpHU BOJABI MPUXOIATCA Ha (PuUiIbTpa-
1110, 4yTO cofercTByeT noasemy YI'B [10].

JpyruM ¢pakToOpoM IMOTOJHEHHUS TPYHTOBBIX BOJ M IMOJHSATHS MX K MOBEPXHOCTHBIM
CJIOSIM SIBIISIETCSI HECOBEPIIIEHCTBO TEXHOJOTHM OPOIICHUS CEbCKOXO03SIICTBEHHBIX KYJIbTYP.
Ha neo0xoaumocTh mprUMEHEHHUsT BOIOCOEpEraromux TexXHouoruil ykassianu eme U. I1. Aii-
napos, A. U. I'onosanos, U. I1. Kpyxunun, B. U. Kupromun, JI. B. Kupeituea, C. M. Bacu-
abeB u ap. [3, 11-13].

JInst coxpaHeHus TUIOAOPOAUS JIIUTENFHO OpPOIIAeMbIX MOYB B MIEPBYIO O4Yepenb HEOO-
XOJIMMO CO3/aTh TaKUE YCJIOBUS, IMPU KOTOPBIX HE MPOUCXOIUIO ObI TIOIbEMa TPYHTOBBIX BO/I.
Ho 4T00BI COOMIOCTH ATH YCIIOBUS, CIEIYEeT Ha OpPOIIAEMbIX MAaCCHUBaX OMPEACTSATh IOMYCTH-
MBI WM KPUTHYECKU YPOBEHb 3aJIETaHusl TPYHTOBBIX BOJI, TAK KaK MMEHHO ATOT MOKa3aTelb
SIBJIICTCS] OCHOBHBIM JIJIS1 YCTAHOBJICHHUSI DKOJIOTHYECKOTO COCTOSTHMS arposananiapTos [14-17].

Kputnueckas riryorHa rpyHTOBBIX BOJ YCTAHABJIMBAETCS 110 PA3HOCTU TITyOWHBI 3aJie-
TaHMs TPYHTOBBIX BOJ M BEPXHEW TpaHMIIbI KaWJUIAPHOTO MOIbeMa XJIOPUAOB, CYlb(}aTos,
KapOOHATOB, T. €. CyMMBI BOJOPACTBOPUMBIX coiiel [18]. bosbinyto BBICOTY KamWIISIPHOTO
MOJIHATHUS UMEET MEIKO3EPHUCTHIN (TIIMHUCTBIN) TPYHT, TaK Kak OH 00JIaJaeT MEHBIIUMU T10-
pamu [17].

He nonyctuth nogbema rpyHTOBBIX BOJ BBILIE KPUTUUYECKUX BETUYMH WA CHU3UTH X
YPOBEHb BO3MOXKHO:

- IPY HAJIMYUH 3aKPBITOM OPOCUTEIILHOM CETH;

- IpH co3/1aHuu 3(PHEKTUBHO AEHCTBYIONIEH KOMIEKTOPHO-APEHAXHON CETH B MECTaXx,
/1€ 9TOr0 TPeOYIOT THPOTre0IOrHUeCKUe U TOYBEHHO-METHOPATUBHBIC YCIOBHS;

- IPpY IPUMEHEHNUU OMOJIOTHUECKOTO JIPEHAXKA,;

- IPU COOJTIO/ICHUU HEMIPOMBIBHOTO PEKUMA OPOIIEHUS M HEJIOMYIIEHUN TIEPETIOINBOB
TIPU BO3/IEIBIBAHUH CEIIbCKOXO3SICTBEHHBIX KYIBTYP.

Lenp manHO# paboThl — 060CHOBATH MpUEMBbI CHIKeHHs Y B mist crabmimsanmu mod-
BEHHOTO IJIOI0PO/INS HAa OPOIIAEMBIX 3€MIISX.

O0cy:xnenne. OCHOBHOE YCJIOBHME A yCTpaHEeHMs noaHAtus YI'B — 3To 3akpeitas
opocuTenbHas ceTh. KaHalmbl W OpOCHUTENh JOJKHBI OBITH MPEICTaBIECHBI TPYOOIPOBOIAMH
13 MOHOJIUTHOTO OE€TOHA, JJOTKAMH W TUIMTAMU C TIIATEIhHO 3ajiefIaHHBIMK IBaMU. B mocen-
HHE TOJIbI TIOSBUIIMCh HOBBIC MaTEPUAIIBI JJIsl CHIOKEHUsI ribTpariuy 13 kananos [19, 20].

B nepByto odepens Kk HUM CieIyeT OTHECTH T€OCHHTETHYECKUE MaTEpHAIIbl: T€OMEM-
OpaHbl, TEOTEKCTUIIHM, T€OKOMITO3UTHI, T€OPEIIETKH, TeOCETKH, OEHTOMATHI, KOTOpPhIE B pa3-
JMYHBIX COYETAHUSIX MO3BOJISIIOT CO3/1aTh MPOTUBOGUIBTPAIIMOHHBIE KOHCTPYKIIUU U CIOCO-
ObI MX YKJIaJIKH, IpakTuiecku odecneunBaromue noseimenne KITJ1 kananos no 0,97-0,98.

Kputepuem st oneHkr U BbIOOpa MPOTUBOGUIBTPALIMOHHBIX MEPOIPHUATHI CITY>KUT
CJIOW BOJBI, TEPSIEMBIN U3 KaHaja 4epe3 CMOYCHHBINM IIEpUMETP B TEYEHHUE CYyTOK. Ecin u3 Ka-
Haja Tepsercs cioil Boabl 6osee 30 cM, TO HEOOXOAMMO OCYIIECTBUTh MPOTUBOMUIBTPAITH-
OHHBIE MepoTpusATHs, a ecnu 5—10 cM — kaHa paboTaeT yaoBiIeTBOpUTENbHO. [Ipu 3TOM Ka-
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HaJIbl WJIM OTJENIbHBIE OTPE3KU, UMEIOIIUE C1a00 (pUIbTPYIOLIE TPYHTHI, YCTOHUUBBIC K pa3-
MBIBY U K OTIOJ3HSIM, MOTYT CTPOUTHCS 0€3 OACKIbI.

PacripenenurensHas ceTh (MMPOBOIAIIAS) TAKKE IOJDKHA OBITH M3 TPYOOIIPOBOIOB, KO-
TOpble mNpokiajabiBatoTcs Ha TayouHe 0,6-1,2 M. IloMuMO HOJHOrO OTCYTCTBUSL MOTEPH
Ha (pUIBTpAIHIO, TaKask OPOCUTENBbHAS CETh AT BO3MOKHOCTh aBTOMAaTU3UPOBATh pacrpese-
JIeHHE BOJBI MO OpOIIAEMON IJIOUIA/IM, MOBHIIIAET KOA(PUIUEHT 3eMEIbHOT0 HCIOJIb30Ba-
HUS, HE MeUIaeT paboTe CeIbCKOX03SIMICTBEHHBIX MAIIMH.

Perynupyroniast ceTb B 3aKpbITBIX OPOCUTEIBHBIX CUCTEMAX TAK)KE MPEJICTAaBICHA MO/-
36MHBIMH YYaCTKOBBIMU TPYOOIIPOBOJIaMH, NEPEHOCHBIMU TOJMBHBIMU IITAHTaMH (C BOJIO-
BBIMYCKaMH B Ka)KyI0 MOJIMBHYIO 00p03/1y) UM pa30OpHBIMU TPYOOIPOBOIaMU € THpaHTa-
MU /7151 3200pa BOJIbI 10KIEBAIIBHBIMU U IPYTUMU ITOJIMBHBIMU MAIIMHAMHU.

TpyOonpoBoabl 0 MaTepuanty MOT'YT ObITh LIEMEHTHBIE, KelIe300€TOHHbIE, ITOTUMEep-
HbIE, CTAJIbHBIE, METAJTIOOETOHHBIE, YyTyHHBIC [21].

[ToMuMO 3aKpBITON OPOCUTENBHON ceTH, s perynupoBanus YI'B TpeOyercs u koi-
JEKTOPHO-JIPEHAXKHAs. DTO Ta YaCTh OPOCUTEIBHON CHCTEMBI, KOTOpast MOJICPKUBAET HEOO-
xonumelii YI'B, co3maer HHCXOIAIIMEe TOKH B MOYBE, MEPEXBATHIBAET HAMOPHBIN (BOCXO/M-
M) OTOK I'PYHTOBBIX BOJ U OTBOJUT BOJY C OPOILLIAEMBIX 3eMeb [22].

JpeHaxxu paznuyaroT Mo NPOJOJIKUTEIBHOCTH JIEUCTBHS, 110 PACIION0KEHUIO Ha TEp-
PUTOPUH U 110 KOHCTPYKIUHU (THUILY).

[To npOoaOIKUTENBPHOCTH EUCTBUS NMOCTOSHHBIA APEHAX MPOCKTUPYETCS ISl BCEro
CpPOKa 3KCIUIyaTallud CHCTEMbI, a BPEMEHHbIH TpeOyeTcsl JONOJHUTENBHO K MOCTOSHHOMY
IIpU MPOBEJICHUN KAUTAJIBHBIX MPOMBIBOK JJI1 YCKOPEHUsl 0TBOJa BoA. B mepuon ocBoeHus
3aCOJICHHBIX 3€Mellb B TeUeHUe 1-3 neT, Korjga NpoBOASTCS KalluTalIbHbIE IPOMBIBKH, JOIOJI-
HUTEJIBHO K MTOCTOSIHHOMY JIPE€HaXy TpeOyeTcsi BPEMEHHBIN /711 YCKOPEHHUsI OTBOJIAa TPOMBIB-
HBIX BO/I.

B 3aBucumocTH OT pacnoioKE€HUs TEPPUTOPUH, ONPEAEISAIOUIETO BU JONOJHUTEIND-
HOT'O MMUTaHUs TPYHTOBBIX BOJ, APEHAXKH PA3JENISIOT Ha CUCTEMATUYECKUN U OrpaXIatoIIni.

Ha Tepputopusix, riae mogbeM rpyHTOBBIX BOJI BBI3BaH (PUIbTpaLel OPOCUTENbHBIX U
MOBEPXHOCTHBIX BOJ], CTPOUTCSI CUCTEMAaTUYECKUI JApeHa)X, KOTOPbIM pacroiaraercsi paBHO-
MEPHO TI0 OPOIIAEMOM TEPPUTOPHUH.

Jlyig mepexBara BOJIbI, MOCTYIAIOLIEH MO BOAOHOCHOMY IIJIACTY C COCEIHUX TEPPUTO-
pHii, nenaercs orpaauTeIbHBIA ApeHax. A MPU HATUYUKH 0OOWX BHUIOB MUTAHUS TPYHTOBBIX
BOJI COUETAIOT 00a BUAA IpeHaxka.

[To KOHCTPYKLIMH CYIIECTBYET TPHU THUIA APEHAKA — FTOPU3OHTAIIbHBIN, BEPTUKAIbHBIN
1 KOMOMHHUPOBAHHBIN, KOTOPbIE MOT'YT JIOMOJHATHCS OMOJIOTMUECKUM.

I'opu30HTANBHBIN ApEHAX NCIUTCA Ha OTKPBITBINA U 3aKPBITHIN.

Henocratkn OTKpBITON KOJUIEKTOPHO-APEHAKHOMN CETH:

- KaHaJIbl 3apacTaloT COPHIKAMH, UX OTKOCHI OIOJI3A0T U €r0 TITyOMHA yMEHBIIIaeTCs,;

- OKCIUTyaTallMOHHbIE PACXObl MO COJAEP’KAHUIO KaHAJIOB B paboO4YeM COCTOSIHUU CO-
CTaBJSIOT OT 2 110 8 % HUX CTPOUTETBHON CTOUMOCTH;

- OoNBIIIME TPYIHOCTH JJIST pAOOTHI CENBCKOXO03SHCTBEHHON TEXHUKHU.

3aKphITHI TOPU30OHTAIIBHBIN APEHAXK YCTPAHSET 3TH HexocTaTKu. [Ipu ero ycrpoicrse
UCTIOJIB3YIOT TOHUAPHBIE, IIIaCTMACCOBBIE, aCOECTOIIEeMEHTHBIE U Jipyrue TpyOsl. [ myOuna ero
3aKJIaJIKU U MEKJIPEHHbIE PACCTOSIHUS 3aBUCAT OT IPaHYJIOMETPUYECKOTO COCTaBa U KO3pdu-
1ueHTa GuibTpauu [23].

B cl10>XHBIX THIPOTE€OIOTMYECKUX YCIOBUAX BAOb OTKPBITHIX KaHaoB uepe3 100400 m
YCTPauBaIOT BEPTHKAIbHBIE CKBAXHHBI M3 acOecToleMeHTHBIX TpyO auamerpom 0,7-1,0 m
rryounoit 20—150 M, Bxoasimue B BOJIOHOCHBIN T1acT. CKBaKWHBI 000PYIOBaHbI T1yOHHHBI-
MU HacocamMd. OHU OTKAuMBAaIOT MOJ3EMHBIE BOJIbI, KOTOPbIE UMEIOT TUAPABINYECKYIO CBA3b
C TPYHTOBBIMH BOJIAMH.
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[Ipenmy1iecTBa BEPTUKAIBHOTO IPEHAXKA, [10 CPABHEHUIO C TOPU30HTAIIBHBIM, 3aKJII0-
YaroTCs B CIEAYIOLIEM:

- HE TepsieTCs MoJie3Hast oporaemas miomazb (6—10 %);

- o0ecrieunBaeTCs MOHMKEHHUE TPYHTOBBIX BOJ C OOJIbIIEH CKOPOCTBIO M Ha 3HAYU-
TEJILHO OOJIBIIYIO TITyOUHY;

- HE MPOUCXOAUT MEPUOJUYECKOr0 MOJbEMa IPYHTOBBIX BOJ, YTO MO3BOJISET COXpa-
HUTH aBTOMOP(HBII TOYBOOOPA30BATENBHBIN MPOIIECC;

- 0oJiee COBEPILEHEH B HKCIUTyaTallMH, TaK KaK OJHOCTbIO MEXAaHU3UPOBaH.

OnHa BepTHKaJbHAS CKBXMHA B 3aBHCUMOCTU OT €€ INIyOMHBI M (HIBTPALMOHHBIX
CBOMCTB BOJJOHOCHOM TOJIIIM MOKeT moHu3uTh YI'B Ha paccrosaauu 200—-1000 M.

BepTukanbHblii JpeHa)X NPUMEHUM TOJIBKO HAa TE€X MAacCHBaX, /€ MPUCYTCTBYIOT
MOIIHbIE KPYITHO3E€PHUCTBIE BOJOHOCHBIE CIIOM U HAllOPHbIE IPYHTOBBIE BOJBI.

KomOnHUpOBaHHBIN JpeHaXX — 3TO COYETaHWE TOPU3OHTAIBHOTO (OTKPBITOTO WM 3a-
KPBITOI'0) JApEHa)ka C BEPTUKAIbHBIMU CKBaKMHAMU. OH IpUMEHsETCs, KOTAa OAMH U3 Jipe-
Ha)kel He o0ecTieynBaeT nepexnara MoA3eMHBIX BOI.

Ha yuwactkax, rie nmokpoBHbIE C1a0ONpPOHHUIIAEMBbIE IPYHTbI UMEIOT MOIIHOCThH OoJiee
S M, a MOACTUJIAIOIIMA BOJAOHOCHBI TOPU30HT — MYy MOIIHOCTb U BOJOIPOBOAMMOCTD,
IPUMEHSIOT JIydyeBOM JpeHax. OH MpeacTaBiaseT cOOOM MIaXTHBIN KoJjojel O0JIbIIOro aua-
MeTpa C FOPU3OHTAIBHBIMHU Jy4aMHU-IpPEHAMHU, BOJA U3 KOTOPHIX OTKAYMBAETCSI HACOCAMHU.
Ero ctpouTtensCTBO OYEHB CIIOXKHO U 1oporo. JIydeBoil 1peHax SKOHOMUYECKH 1iesecoo0pa3eH
nipu obcyxkuBanuu ogHUM Konoxiem 100—400 ra u 6ostee, 3amensist ipu 3toM 1020 ckBakuH
BEPTUKAJIBHOI'O IPEHaXA.

JlpenaxHast BoJja 0OBIYHO MOCTYIAET B OTKPBIThIE KOJUIEKTOPBI, peXe B TpyOUaThie u
CaMOTEKOM OTBOJAMTCS B €CTECTBEHHbIE NMOHMXKEHUsS, BOJOTOKH, BojoeMbl. Ee cOpoc moka
HE pelleHHast mpolsemMa B OpOIIaeMOM 3eMJIeIETHH.

IIpy HEBO3MOXHOCTH OCYILECTBICHHUS MEINOPATUBHBIX MEPONPHITHNA Ul MOHMKE-
Hus YI'B npumensitor 6uonoruueckuil apeHax (OuoapeHax). buonpeHaxx — ecTeCTBEHHBIN
pPacTUTEIbHBINA TOKPOB, COCTOSIINM U3 IPEBECHBIX IIOPOJ U CEIBCKOXO3SMCTBEHHBIX KYJIBTYP,
00Ja/1al01MX BHICOKOW TPAaHCHUPALMOHHON CIIOCOOHOCTHIO U TIyOOKOW KOPHEBOM CHCTEMOM
(3—4 m). OHH mOTTIOMIAIOT OOJTBIIIOE KOJMYECTBO BIIATH, YTO CIIOCOOCTBYeT MoHmkeHHo Y B.

JlpeBecHble pacTeHMs], TaKM€ KaK MBa U TOMOJb, WUCIOJIB3YIOTCA IS HacaXJIEeHUN
BJIOJIb MEKXO35IICTBEHHBIX U BHYTPUXO3SIICTBEHHBIX OPOCUTEIbHBIX KaHaioB. OHM IepexBa-
THIBAIOT KOPHAMH (PUIBTPAIIMOHHBIE U TPYHTOBBIE BOJIBI U PACXOAYIOT UX Ha TPAHCIHPALHIO.
OJ1HO JIepeBO MBBI MK TOTIOJNS 32 BETeTAlMOHHEIHA meproa pacxoayeT 10 20—100 M BofbI.

B kauectBe OMOJpeHaXka BMECTO JIECOHACAXICHUNH MOXHO HMCIOJIb30BaTh IJIOJJOBBIE
HacaxaeHus (aOpuKoc, BUILHS, YEPEILIHs), KOTOPbIE €KEroAHO MOTYT MPUHOCUTH JOMOJTHH-
TeIBHBIN 10X01 [24].

Ponp Guonornueckoro gpeHaka MOTYT BBIIOJHATH HE TOJIBKO JIECHBIE U IUIOJOBBIE
HACaXKJIEHUS, HO U CEJIbCKOXO3SIIICTBEHHbIE KYAbTYphl. K HUM OTHOCSITCS Mpexk/ie BCEro Jo-
LIEPHA, KJIEBEP, TPABOCMECH, 03UMBIE 3€PHOBBIE U APYTUE KYJIbTYpPbl C MOIIHON KOPHEBOH CH-
cTtemMoii. B 3aBucHMOCTH OT BO3pacTa, IIyOHHBI 3aJieraHusl TPYHTOBBIX BOJI, TPaHYJIOMETpHYe-
CKOTO cOCTaBa TOYBBI, TYCTOTHI IOCEBa JIIOLIEPHA 3a BETETAIlMOHHBIN Mepruoja moTpediseT
4-20 TeIC. M3/Ta BOJIBI. [Ipu 3TOM A07s TPYHTOBBIX BOJ cocTaBisieT 10 78 %. O3umast nieHu-
na, o maHHBIM B. U. Bo6ueHko, 3a6mpaeT u3 BTOPOro MeTpoBoro cios Gomee 1000 m3/ra,
au3 Tperbero — okono 600 m3/ra [25]. JlronepHa MoKeT 3a0UpaTh BIAry U ¢ TIYOUHBI 5 M.
Takumu ke cBolicTBaMM 00JNaJalOT JOHHUK, MOJCOJHEYHHUK, KYKypy3a, COPro-CyAaHKOBBIN
ruopu.

Bricokuit a¢gdext B nonmwkenun YI'B momydaercs mpu COBMECTHOM HCITOJIB30BAaHUH
JIECOHACAXKICHUM U CEIbCKOXO3SMCTBEHHBIX KYNbTyp [26]. JlecHble KymbTypbl, MOTpEOIss
(GUIBTPYIOLIYIOCS MOJUBHYIO BOJY Ha NMPOAYKTHMBHOE HCIAPEHUE, OJHOBPEMEHHO PAaCXOIYIOT
ee 1o Bcel KopHeoOUTaeMoil Toie 6e3 KanuuIIpHOTO MOJHATHS K MOBEPXHOCTH U 0e3 (pHiib-
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TpaLUyU €€ B TPYHTHI 30HBI adpauuu [26]. Biara yBi1akHAEMOro CI10sl, HE IIPEBBIILIAIOIIAs BIAX-
HOCTH HAaUMEHBIIIEH BJIAaTOEMKOCTH, PACXOIYETCS CEITbCKOXO03SIMCTBEHHBIMU KYJIbTYPaMHU.

BoiBoawbl. [l co31aHusl OPOCUTENBHOM CUCTEMBI, HE JOIyCKarolen nogsema YI'B,
HEO0OXOMMO MPUIEPKUBATHCS OCHOBHBIX MOJIOKEHUM:

- JUIsl TIPOTHBO(UIBTPANIMOHHBIX TMOKPHITUN KAaHAJIOB HCIIOJIB30BATh COBPEMEHHBIC
T€OCHHTETHYECKUE MaTepuajbl, TAKWE KaK reoMeMOpaHbl, T€OTEKCTHIIM, T€OKOMITO3UTHI, T'e-
OpENIeTKH, Te0CeTKH, OeHTOMAThI U Jp. OHU TO3BOJSIOT CO3JAaTh MPOTUBOMUIBTPAIIMOHHBIE
KOHCTpYKIH, obecneunBaroniue nopsimenue K111 1o 0,99;

- B 3aKPBITBIX OPOCUTEJbHBIX CUCTEMaX paclpeaesiuTeIbHas U PEerylupyromas ceTH
JIOJDKHBI OBITh TIPEJICTABIICHBI MTOA3EMHBIMU YYaCTKOBBIMU TpyOompoBogaMu. TpyOonmpoBo bl
M0 MaTepuay MOTYT OBITh IIEMEHTHBIC, KEJIe300€TOHHBIC, MMOJMMEPHBIC, CTAIbHBIC, METAJI-
700€TOHHBIC, YyTYHHBIC,

- B MECTax, I7e TPeOYIOT TUIPOre0IOTMYECKUE U MOYBEHHO-MEIMOPATUBHBIE YCIIOBUS,
HY>KHO co3/1aBaTh 3((HEKTUBHO JACHCTBYIOUIYIO KOJUIEKTOPHO-IPEHAXKHYIO ceTh. [Ipenmnoure-
HUE CIIEIyeT OT/AaBaTh 3aKPHITOMY FOPU30HTAIILHOMY JIPEHAXy C MCIIOJIb30BAHMEM TOHYap-
HBIX, [JIJACTMACCOBBIX, acOECTOLEMEHTHBIX U Apyrux Tpyo. Ha Tex maccuBax, rae mpucyT-
CTBYIOT MOIIHBIE KPYITHO3EPHHUCTHIE BOJOHOCHBIE CJIOM M HATIOPHBIE TPYHTOBBIE BOJIbI, HY)KHO
MPUMEHSTh BEPTUKAIBHBIN ApeHax. B cimydae, korja oauH U3 ApeHaxel He oOecrieynBacT
nepexsaTa MOA3EMHBIX BOJI, CIIEIYET COYETaTh TOPU30HTAIBHBIA M BEPTUKAIBHBIN IPEHAXKH
(xoMOuHUpOBaHHBIH). [Ipy HEBO3ZMOKHOCTH OCYIIECTBICHHUS MEIMOPATUBHBIX MEPOIPHUSITHIA
MPUMEHSIOT OUOAPEHAXK, COBMEIAIONIUN TMOCAAKY JIECHBIX HACAKICHUW M CEIIbCKOXO3sH-
CTBEHHBIX KYIBTYp;

- IOJTHOE OTCYTCTBUE TEXHOJOTUYECKUX COPOCOB OPOCHUTEIILHOU BOJIBI, YTO BO3MOXKHO
pu COONIOCHUH HETPOMBIBHOTO PEXKHMMa OPOLICHHUS W HEIOMYIICHUU MEepPErnoIMBOB MPHU
BO3JICTIBIBAHUY CEIHCKOXO03SHCTBEHHBIX KYJIBTY].
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VJIK 635.132
Mm{epa.m)ﬂoe IIUTAHUC MOpKOBI/I

BsiuecsiaB CeménoBuy CocHOB
buprouekyTckas OBOIIHAS CEIEKIIMOHHAS OMBbITHAS cTaHlus — ¢punnan denepaabHOTO
Hay4YHOTO LIEHTpa oBolleBoaAcTBa, HoBouepkacck, Pocculickas ®enepanms

Annomayua. llenpro nccienoBaHUM SBIAJIOCH M3YYEHHUE MUHEPAIBHOTO IMUTAHUS
IIPU BO3JIE€JIBIBAHUN CTOJIOBOM MOPKOBH B YCIIOBHUSIX KaleJlbHOro opolieHus. M3yuanuch pas-
JMYHBIE JI03bl OCHOBHOTO BHECEHUS MHUHEPAIbHBIX YAOOpPEHMI, BOJOpPACTBOPUMBIE ya00pe-
HUS Mapku «Macrtep» ¢ KOpHEBOM MOJKOPMKOW U JIMCTOBAsI MOJKOPMKaA PEryJIsTOpaMHu pocTa
(rymar Kanus, 3MHH, HUUPKOH) MPH KalelbHOM MOJMBE Ha YepHO3eME OOBIKHOBEHHOM TsIKE-
JOCYTIMHUCTOM. B Xo1e 00001eHns 3KCepuMEeHTAIbHBIX JaHHBIX ObLIO YCTaHOBJIEHO, YTO
IpY TOJ/IEP’)KaHUH PEKOMEHI0BAaHHOM MPEANOJUBHON BIaKHOCTH MOYBHI 110 (a3aM pocTa U
pa3BUTHS pacTeHHI MOpKOBHU Ha ypoBHe 70 % Haumenbluel BraroeMkoctd (HB) B ycrnoBusix
KaIeJbHOTO OPOIIEHMS CPEeIHSs YpOKailHOCTh B BapHaHTe 0e3 BHeceHUsl yaoOpeHHil cocTa-
BuiIa 55,9 T/ra, IpM OCHOBHOM BHECEHHM MHHEpaJbHBIX ynoopenuit 0,5 P/l (pekomeHqoBaH-
Hoi 103b1) (N3oP30Kso) cpenmsis ypoxaiiHOCTh Obuta paBHa 65,5 T/ra, NMpU BHECEHUHU
PJT (NeoPeoKeo) — 69 T/ra, a B coueTannu ¢ KOpHEBOM moaKopMKoi N1s B BapraHTe 6e3 ya00-
pEeHUS CpeqHss ypoKaiiHOCTh gocturia 61,1 1/ra, B Bapuante 0,5 PJ[ — 68,4 T/ra, B Bapuanre
PJI cpeanss MakcuManbHasi ypOXKailHOCTh KOPHEIION0B cocTaBuia 72,2 1/ra. KadecTBo mio-
JIOB B BapHaHTax C y0OPEHUSIMU HECYILIECTBEHHO OTJINYAJIOCh B IIEPHOJ] YOOPKH OT KOHTPOJIS
KaK 10 KOJIMYECTBY CTaHIAapPTHBIX KOpHer1o10B (78,4-83,2 %), Tak u 10 collepyKaHUI0O HUTpAT-
0B (23—47 Mr/kr cblpoil Macchl MpH MPEeTIbHO JOMYCTUMON KOHUEeHTpauuu 250 mr/kr). JIu-
CTOBasl MMOAKOPMKa I'yMaToM KaJlusi, 3IIMHOM, [IUPKOHOM Ha (hoHe PJI He obecnieunBana g0CTo-
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BEpHOU MprOaBKU yposkasi. Pe3ynpTarsl yuera ypo)kailHOCTH U KauecTBa KOPHEIUIOIOB MOPKO-
BU BBISIBUIN MOJIOKUTENBHOE BIMSHUE MUHEPAJIBHOIO IMUTAHUS NPU NOJAEP)KaHUU BEreTalu-
OHHBIMU KalleJIbHBIMU NIOJIMBaMU BJIa)KHOCTH PACUE€THOT'O CJ10s1 M0o4BkI Ha ypoBHe 70 % HB.

Kntouegvie cnoea: MOPKOBb, y100peHUs, ypOXKailHOCTh, KalleJbHbIM MI0JUB, BOJOpac-
TBOPUMBIE YI0OpEHUs

% 3k sk 3k Sk 3k ok ok ke sk

Mineral nutrition for carrots

Vyacheslav S. Sosnov
Biryuchekutskaya Vegetable Breeding Experimental Station — branch of the Federal Scientific
Center for Vegetable Growing, Novocherkassk, Russian Federation

Abstract. The aim of the research was to study the mineral nutrition during the table
carrot cultivation under drip irrigation conditions. Various doses of the main application of
mineral fertilizers, water-soluble fertilizers of the Master brand with root feeding and foliar
feeding with growth regulators (potassium humate, epin, zircon) during drip irrigation on or-
dinary chernozem with heavy loam were studied. In the course of summarizing the experi-
mental data, it was found that while maintaining the recommended pre-irrigation soil moisture
according to the growth and development phases of carrot plants at the level of 70 % of the
lowest moisture capacity (HB) under drip irrigation conditions, the average yield in the option
without fertilization was 55.9 t/ha, with the main application of mineral fertilizers 0.5 RD
(recommended dose) (NsoP30Kso), the average yield was 65.5 t/ha, with the introduction of
RD (NeoPeoKeo) — 69 t/ha, and in combination with the root feeding Nis in the option without
fertilization, the average yield reached 61.1 t/ha, in the option 0.5 RD — 68.4 t/ha, in the RD
option the average maximum vyield of root crops was 72.2 t/ha. The quality of fruits in variants
with fertilizers did not significantly differ from the control during the harvesting period, both in
the number of standard root crops (78.4-83.2 %) and in the content of nitrates (23-47 mg/kg of
wet weight at the maximum permissible concentration of 250 mg/kg). Foliar top dressing with
potassium humate, epin, and zircon against the background of RD did not provide a reliable
increase in yield. The results of carrot root crops yield and quality control revealed a positive
effect of mineral nutrition while maintaining the moisture content of the calculated soil layer
at the level of 70 % HB by vegetative drip irrigation.

Keywords: carrots, fertilizers, yield, drip irrigation, water-soluble fertilizers

BBegenne. MopkoBb OTJIMYAETCSI BBICOKOM MOTPEOHOCTHIO B a30THBIX YIOOPEHUSIX,
OYCHb OT3BIBUMBA Ha KaJMiHbIE yIOOpEHUs, a B MEpUO] NMPOpacTaHHUs CEMsSH BechbMa YyB-
CTBUTENIbHA K HeAOCTaTKy ¢ocdopa. He BriiepKUBaeT MOBBILIEHHON KOHIIEHTPAIIUH TTOYBEH-
HOT'O pacTBOpa, MPAKTHUECKU HE OT3bIBACTCSI HA MOAKOPMKH CYXUMU MUHEPaJIbHBIMH YI00-
penusmu [1]. OOmias 103a a30THBIX YAOOpPEHM, BHOCUMBIX T0J] MOPKOBb, HE JOJDKHA TIpe-
Bbimate 60-90 xr/ra [2]. [lonHoe mMuHEpanbHOE ynOOpeHHE B PAacUeTHOMN J03€ IMOBBINIACT
CPEIHIOI0 MacCy KOPHEIUIOAOB, CIOCOOCTBYET YBEIMUEHUIO CTaHIAPTHOM mpoaykiuu. Mop-
KOBb JIOCTaTOYHO XOPOILIO UCIOJIb3YeT MOYBEHHOE miogopoaue [3].

MOpKOBb — OTHOCHUTENIBHO 3aCyXOyCTOWYMBas KyJIbTypa, HO OY€Hb TpeOoBaTelIbHA
K BJIJQ)KHOCTH TIOYBBI BO BpeMsi IpopacTaHus CEeMsSH W B HadallbHbIM mepuon pocta [1, 4].
JlanHast KyabTypa MpeabsBiIseT yMEpEeHHbIe TpeOOBaHUS K BIAXXHOCTU MOYBHI [5]. 3acynuiu-
BbI€ YCIJIOBHS BBI3BIBAIOT OTpYOJICHHE TKaHEH, OHM JIENAlOTCS JEPEBSIHUCTBIMHU, CHUKAETCS
JIEKKOCTh KOPHEIIOOB [6].

Ilens paGoThl — OLIEHUTh OCOOEHHOCTH MUHEPAIBHOIO IMHUTaHUS MOPKOBU CTOJIOBOW IO
(azam BereTayy MpH KareiabHOM MOJNIMBE Ha OOBIKHOBEHHBIX YepHO3eMax PocToBckoii obmacTu.

Marepuansl 1 MeToAbl. VccinenoBanus NpoBEAEHBI Ha ONBITHOM ydacTke buprode-
KYTCKOW OBOIITHOM CEJICKIIMOHHON OMBITHOW CTaHIMU — (Quianana ¢eaepalbHOro rocyaap-
CTBEHHOT'0 OIO/IKETHOTO HAYy4YHOTO yupexkaeHus «DenepanbHblil HAyYHbIH HEHTP OBOLIEBO/-
ctBa» B I. HoBouepkaccke Pocrosckoit obmactu B 2010-2012 rr. ITouBa — yepHO3eM OOBIK-
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HOBEHHBIN TsDKeNocyrTMHUCTBIN. Conepkanue rymyca B maxotHom cioe 3,0-3,1 %, peakuus
nouBbl cnabomenounas (pH 7,65). Arpoxumuueckue mokaszarenu cioeB mouBel 0—20,
2040 cM: HUTpPATHBIN a30T — COOTBETCTBEHHO 4,3; 2,3 MI/KT; moaBWkHBIA docdhop — 66,5;
59,5 mr/kr; oomMeHHsbIi kanuit — 701; 593 mr/kr.

Bogno-¢pusnueckue cBoiictBa crnoeB mouBsl 0—30 u 0—40 cM: HaMMEHbIIAs BIArOEM-
kocth (HB) — 31,1; 30,3 %; mioTHOCTH clioskeHust mouBbl — 1,26; 1,28 r/em®; yAenbHas Mac-
ca—2,50; 2,52 r/em®; ckBaxkHOCTD — 49,6; 49,2 %.

Kimmar mecta mpoBeneHHMs MCCIEAOBAHMN KOHTHHEHTAIBHBIM, YMEPEHHO >KapKHUU
C HEJIOCTaTOYHBIM YBJIAXKHEHUEM, CyMMa akKTUBHBIX Temnepatyp 3200-3400 °C.

OmneiT 1abopaTopHo-niosieBoi. [ToBTropHOCTH 4-KpaTHas. [1nomane moceBHOW ACISTHKA
12,6 M2, y4eTHOHu — 5,6 va

Cxema ombiTa:

1) BY (6e3 ynoOpeHHii) — KOHTPOJIb;

2) BY + KII (kopHeBasi moJIKopMKa);

3) 0,5 PJT (N3oP30K30) — 0,5 pexoMeH10BaHHOM 1035,

4) 0,5 PJ1 + KII,

5) PJ1 (NeoPsoKeo) — pekoMeH10BaHHAas 1034,

6) PJI + KII;

7) PJI + rymar kanusi (JIUCTOBAst MOJKOPMKa pacTenuit — 600 mi/ra);

8) PJI + snuH (J1MCTOBas MOAKOPMKA pacTeHuit — 60 mir/ra);

9) P/1 + nupkoH (JicToBasi MOAKOPMKa pacTeHuid — 4 Mii/ra).

KII ¢ kanenbpHBIM oMBOM ((epTuramnms) npoBoIuiIacs B BapuanTtax 2, 4, 6 Bogopac-
TBOpUMBIM ynoopenuem «Mactep» (Ni1gP1gKig + 3 MgO) Tpu pasza A0 MydukoBOH 3penocTu
KOpHeruio10B u ynoopenuem «Mactep» (N1oP1gsKz2 + MO (MuKpoO3JIeMEHTHI)) TpU pasa
JI0 TEXHUYECKON 3PEIOCTH KOPHETUIO0B B q03¢ mo 20 Kr/ra u3 pacyera mo azory 0,25 pexo-
MeH1I0BaHHOM 710361 — Nis. ONBIT MpoOBeleH B COOTBETCTBUM CO CTaHAAPTHBIMH METOAMKA-
mi [7, 8]. Pactenus mopkoBu oOpabaTsiBanu peryiastopamu pocta (PPP) ¢ momorbio paniie-
Boro omnpsickuBatenss OOMP-16 u3 pacuera paboueit xuakoctu 300 n/ra. JlucroBas mon-
KOpPMKa pPacTeHUH pacTBOPOM TymaTa Kajus mpoBoawiack B ¢aze 1-2-X, 2—3-X HACTOSIINX
JUCTHhEB U uepe3 12 mHel pacTBOpoM »muHA B (aze 2—3-X HACTOSANIMX JHCTHEB U MyYKOBOMN
3peI0CTH KOPHEIUIOJ0B, PAaCTBOPOM LIUPKOHA — B (pa3e MyYKOBOM 3peI0CT KOPHETIIOIOB.

OO6paboTka MouBbI: JTyIIeHHE, 3510eBas BCHallka Ha r1youHy 25—27 cMm, 60poHOBaHKE
B JBa cliefa, MpearoceBHas KyIbTUBallMsi ¢ OopoHoBaHWeM. MuHepaiabHbIe yT0OpEeHUS
N30P30K30, NeoPsoKso (a30docka) BHOCHIN BpyUYHYIO, Bpa3OpocC mepes| CIUIONIHON KyIbTHBA-
MHAEH.

IToceB mpoBoamiIM BO BTOPOi Aekaje anpens pydHoi cesiikord CP-1 o cxeme 55 + 15 cm
u3 pacuera 1,0 muiH mt./ra cemssH MopkoBu copTa HecpaBHenHas. ['myOuHa 3a1eiku ceMsH
2-3 cMm.

B nepuon Bereranuu npoBOAUIN TPU MEKIYPSAHBIE PYYHbIE KYIbTHBAIIMH Ha TTyOH-
Hy 6—8 CM M /1B€ pyuHBbI€ NPOMNOJIKHU B psiikax. OpolIeHne OCYIIECTBISAIN OCPEACTBOM Ka-
MEeJNbHOTO TMOJMBAa. PEKOMEH/I0BaHHYIO BJIaKHOCTh MO (pa3aM pocTa U Pa3BUTHUSI pacTEHUI
MOpKOBHU ¢ HIKHUM noporoM 70 % HB, rimy6unoit yenaxuenust 0—30 cM 10 Haydana Mmydko-
Boif 3penocty u 0—40 cM 10 yOOpKH MOAEP>KUBAIM MOJUBAMU Yepe3 CUCTEMY KareabHOTro
opolieHusi. Becero 3a BereTallMOHHBIA MEPHUOJT B 3aBUCUMOCTH OT MOTOJHBIX YCJIOBUW roja
npoBenensl 10—18 momuBoB opocuTensEbIMU HopMamu 2410-3800 m3/ra. Cymma s dexTns-
HBIX 0cagKoB (Oosee 5 MM) coctaBmia 159,0-244,8 mwm.

JInst 3alMThl MOPKOBU OT BpeUTeNeH W Oose3Held MpOBOIWINM NPOQUIAKTHYECKHUE
OTIPHICKUBAHUS PACTEHUH /10 Hayaia TEXHUYECKOH 3peIOCTH KOPHEILIIOI0B.

B tedenue Bereramuu Benu (peHONOTHYECKHE HAOIIOAEHUS, OMOMETPUUECKHE U3Me-
peHUs, B3BEIIMBAHUS, aHAW3 KOPHEIUIOJOB HAa HAKOIUJICHUE HHUTPATOB B JabopaTopuu
OI'Y IT'HHAC «POCTOBCKHIT» U yU4E€T OPOCUTEIBLHON BOABI. Onpenensyii Maccy OJHOTO KOpHe-
miona (B rpaMMax) M ypokail ¢ TekTapa (B TOHHax). Ypoxkail yOupaiu BpydHYIO BO BTOPOM
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JeKajzie OKTSIOps ¢ pa3felieHueM KOPHEIUIONOB Ha CTaHIAPTHHIE U HECTAHIAPTHHIE (PaKIUU
C Y4E€TOM MOPAKEHHBIX 00JIe3HAMH. MaTeMaTnyeckyro 00paboTKy JaHHBIX MPOBOAMIN METO-
JIOM JUCIIEpCUOHHOTO aHanu3a 1o Jlocrnexony [9].

Pe3yabTaTsl U 06cy:k1eHus. VccnenoBanus mokasany, 4To yaoOpeHus, KOpHEBas U
JUCTOBBIE MOAKOPMKH OKa3alli CYIIECTBEHHOE BJIIMSIHHE HA POCT U PA3BUTHE PACTCHHIA MOP-
KOBH, CIIOCOOCTBOBAJIM YBEJTMUCHHUIO KOJIMYECTBA JINCTHEB U UX JJIMHBI BO BeeX (a3zax Berera-
nuu (tabmuma 1). HanbGonemmit a¢dext (kommvecTBo u aMHY JUCTheB) obecnedrmna KII
C KarneJbHBIM MOJIMBOM Kak Ha ¢one ynobpenwuii 0,5 PJI (8,25-13,50 mt., 60,50—64,71 cm) u
P/ (8,17-13,78 mr., 64,55-67,92 cm), Tak u B Bapuante 0e3 ymoopenwmii (7,08—13,23 mr.,
57,88-61,14 cm). JIuctoBbie moakopMku PPP Toxke Obin 3¢ ()EeKTHBHBI, HO B MEHBIICH CTe-
neHd. Ha KoHTpoJie mokaszarenu coCTaBUIM COOTBETCTBEHHO 6,75—12,81 ., 57,32-58,18 cm.
Ta6auna 1 — BuoMerpuyeckue nNoka3aTesin pacTeHHil U coJep:KkaHHe HUTPATOB

B KOPHEIL10/1aX MOPKOBH 110 (pa3aM Bereramuu

KonmgectBo Jnuna Haubounb- | Pasmep kopHe- | Cpennsisi | Hurtpartsl,
BapuanT JIUCTBHEB, IIT. IIETO JINCTA, CM 10/1a, CM Mmacca MI/KT
2] 3 | 12| 3 |™ |qmm| P 11]2]3
METP wiosa, T

BY 6,75/8,10|12,81|57,32|58,18|57,55| 4,09 | 14,88 | 113,5 |74 |47 |24
BY + KII 7,08 | 8,27 13,23 |57,88|61,14|58,15| 4,26 | 1583 | 1315 |77|70]|24
0,5P]] 8,06 |8,73|13,49(60,32|64,50|59,70| 4,40 | 16,34 | 1346 |47 |27 |23
0,5PJ +KII [8,259,02]13,50/61,16/64,71{60,50| 4,36 | 17,01 | 136,4 |103]|52 |28
P11 7,93/8,64|14,11|58,41160,85|58,96| 4,48 | 1540 | 133,1 |49|48 |40
PJ1 + KII 8,17 18,83 (13,78 (65,21|67,92|64,55| 4,43 | 16,39 | 136,2 |[105|76 |47
PJ] + rymar
KaJIHsI 7,8318,25|13,30(59,32160,25|59,63| 4,24 | 15,72 | 1253 |78 |66 |28
PO +omun | 8,45(9,08|13,16 |58,58|65,23|60,67| 4,30 | 15,14 | 126,1 |41 |38 |32
P/l + nmpkon | 8,42 19,00 (12,29 59,91|64,79|58,45| 4,19 | 15,26 | 123,3 [125|64 | 29

[Tpumeuanue — * da3pl Beretauuu: 1 — Hayano My4YKOBOM 3peNIOCTH; 2 — HAYaAJIO TeX-
HUYECKOH 3peniocTH; 3 — nepen yOOpKoil.

[lon BnusiHueM ynoOpeHus yBelIMuMBaiach JUIMHa KOpHernioaa Mopkosu Ha 0,26-2,13 cm
u ero auametp Ha 0,10-0,39 cM no cpaBHeHMIO ¢ KOHTpoJsieM. Ckazaaoch MpUMEHEHHE y100-
penuit u Ha cpenHei Mmacce koprertona. [Ipu KIT va ¢goue 0,5 P/ u PJI cpeansist macca xop-
Hertona pocturana 136,2—136,4 r, B BapuanTax ¢ JucToBoi moakopmkoit PPP ona cocrasu-
na 123,3—126,1 r, a Ha koHTpone — 113,5 .

[Ipumenenue ynoOpeHHil, KOPHEBBIX U JIMCTOBBIX MOAKOPMOK MpPU MPABHIBHOM CO-
OJIFOJIEHNU arpOTEXHHUKHU MO3BOJIMIIO TOBBICUTH BEIMYMHY OOLIET0 Ypoxas 3TOH KyJIbTYphI
Ha 9,30-29,16 % 1o OTHOIIEHUIO K KOHTPOIIO (Tabnuua 2). JIydimum BapruaHTOM OKa3alloch
ucnonb3oBanue KII Nis 10 Hauana TeXHUYECKOH 3peI0CTH KOPHEIJIO0B Ha ()OHE OCHOBHOTO
BHeceHus PJl ynoOpenuii (ypoxkait moBeicuiicst ¢ 55,9 no 72,2 t/ra). [Ipu 3TOM KOJIMYECTBO
CTaHJAPTHBIX KOPHETUIOAOB yBeTu4miIock ¢ 78,35 mo 81,58 %.

Tabauua 2 — Bausinue pa3M4HbIX 103 MUHEPAIbHBIX YA100peHUii U PeryJsiTopoB pocTa
HA YPOXKAMHOCTH KOPHeN1010B MOpPKkoBH (2010-2012 rr.)

YpoxxaliHOCTB [TpubaBka yposxas Kopnaemnonsl, %
Bapwnanr
obmas, T/ra T/Ta % CTaHJapTHHIC | OOJIbHBIC

1 2 3 4 5 6
bY 55,9 — — 78,35 1,45
BY + KII 61,1 5,2 9,30 79,38 1,00
0,5P[ 65,5 9,6 17,17 81,98 0,94
0,5 PJ1 + KII 68,4 12,5 22,36 83,19 0,70
P/ 69,0 13,1 23,43 81,74 1,01
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[Tponomxenue TabIUIBI 2

1 2 3 4 5 6
PJI + KII 12,2 16,3 29,16 81,58 0,85
PJ] + rymar kanust 69,8 13,9 24,86 81,09 0,92
P/1 + snuH 69,4 13,5 24,15 82,28 0,79
PJ1 + tupkon 68,2 12,3 22,00 81,67 0,78

HCPos=1,67...2,70 1/ra.

[Tpu aHanmm3e NOTYYEHHBIX YCPEIHEHHBIX JaHHBIX 00 YPOKaHHOCTH YCTaHOBJICHO, YTO
MOpPKOBb Obl1a ofnHakoBo oT3biBuMBOM Ha KII Nis Ha Bcex ¢oHax ynoOpeHHs OT KOHTPOJIS
1o PJI. KIT Nis Ha done 0,5 PJT (N30P30K30) obecnieunBanu yposkaiiHOCT, MOPKOBH 68,4 T/ra
C BBIXOJIOM CTaHJApTHBIX KopHErioaoB 83,19 %, uro uaeHtnyHo ypoBHIO 69,0 T/Ta mpu
PJT (NeoPsoKeo) MuHepanbHbIX ymoOpenuit. JIuctoBas moakopMKa ryMaToM Kallusi, SITHHOM U
nupkoHoM Ha ¢oue PJl He oOecnieurBana 10CTOBEPHOM MPHUOABKU ypoxkKasl.

Munepanbshbie KII criocoOcTBOBaIN HEKOTOPOMY CHHYKEHHUIO MOPAKEHUSI KOPHEILIO-
noB Oosie3HsMu (0akTepro3, ambTepHapHo3) Ha ectectBeHHOM (oHe 10 1,0 %, Ha ynoOpeH-
HbIX — 10 0,70-0,85 % npu nopaxxenuu Ha kouTpoie 1,45 %.

CopnepxaHre HUTPATOB B KOPHEIJIOJaX MOPKOBH M3MEHSUIOCH TO (pa3aM BereTaluu.
B navane myukoBoii 3pesnocTd OHO cocTaBuio 41—-125 mr/kr, B Havae TEXHHYECKOW 3pelio-
cTH — 27-76 mr/kr u nepex yoopkoit — 23—47 mr/kr ceipoid Maccsl ipu [1JIK 250 mr/kr.

BosiBoabl. [IpoBeneHHbIe UccIeI0BaHMs TIOKA3aId, YTO MPHU MOACPKAHUU MTPEIIOTHB-
HOHW BJIQ)KHOCTH TIOYBHI IO (ha3aM poCcTa M Pa3BUTHs pacTeHUi MopkoBu Ha ypoBHe 70 % HB
B YCIIOBUSIX KaleJIbHOTO OPOIICHHUS CPEAHSSI YPOKaWHOCTh B BapuaHTe 0€3 BHECEHHUS YH00-
peHwuit cocraBuna 55,9 T/ra, a B COYETaHUM C KOPHEBOM MOAKOPMKOI N1s BOAOPACTBOPHUMBIM
ynoopenuem «Mactepy cpenHssi ypokaiHOCTh qocturia 61,1 1/ra.

Pesynbrathl ydera ypokailHOCTH M KadyecTBa MOPKOBH BBISIBUJIH MOJIOKUTEIFHOE BIIH-
SHUE MUHEpaNbHbBIX ynoOpeHuit B no3ax N3oP30Kso u NeoPeoKso B coueTanuu ¢ gepruranueit
BOIopacTBOpUMBIM yrooperuem «Mactep» N1gP1gKig + 3 MgO u «Mactep» N1oP1sKs2 + MD
(mpubaBka ypoxxast ot 16,3 1/ra (29,2 %) no 12,5 1/ra (22,4 %)), npuuem >¢p(HeKTUBHBIM OKa-
3aJI0Ch KaK OCHOBHOE BHECEHHE a30()OCKH, TaK M KOpHEBbIE MOAKOPMKH. KauecTBO KopHe-
IUIO/IOB B BapUaHTaxX C yJOOPEHUSMHU HECYIECTBEHHO OTIMYAIOCh B MEPUOJT YOOPKH OT KOH-
TPOJIS KaK MO KOJMYECTBY CTaHIAPTHBIX KOpHETuo10B (78,4-83,2 %), Tak 1 10 coepKaHHIO
HUTpaToB (23—47 mr/kr ceipoit maccsl pu ITJIK 250 mr/kr). JIuctoBas moakopmka rymaTom
KaJIMsl, SIIMHOM U IUPKOHOM Ha (pOHE peKOMEHJO0BAHHOM J103bl HE oOecreunBasia JOCTOBEP-
HOM NpuOaBKu ypoxasi.
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AHAJIU3 CTPYKTYPHI B3aMMO/AelCTBHS YIIPABJIEHUI MeJIMOPALIMHU 3eMeJb U
CeJIbCKOX0351iICTBEHHOT0 Bo1ocHa0keHus1 CeBepo-KaBka3sckoro ¢enepaabHoro okpyra

Auexkcanap Anaroasesnd Kysbmunué, Anexceid Hukosaesu4 Poikxakos
Poccuiickuit HayuyHO-UCCIIeI0BATENBLCKUIT HHCTUTYT MIpo0eM menropaiuu, HoBouepkacck,
Poccuiickas ®enepanus

Annomayua. AHanu3 UCIIOJIB30BAHUS U PACIIPEEICHNS BOJIHBIX PECYPCOB BBIIIOJIHEH
Ha OCHOBE (DaKTMUECKUX JaHHBIX, OJydeHHBIX 3a nepuox 2015-2020 rr. Ha ocHoBe mpoBe-
JICHHOTO aHaJIn3a OIMCAaHA CTPYKTypa PACHpeeNIEHUs] BOAHBIX PECYPCOB MEX]y YIpaBJICHU-
MU MEJIHOpPALMU 3eMeNb U CelNbCKOXO03IUCTBEHHOTO BojocHaOxeHus CeBepo-KaBkazckoro
denepanbHOro OKpyra. /laHa oleHka cTeneHU B3aWMOAECUCTBUS MEXAY OpraHU3alUsMH, U
BBISIBJIEHA BO3MO>KHOCThH ONTHUMU3ALMU CYIIECTBYIOIUX CHCTEM pacIpe/ieIeHHs] BOJHBIX pe-
cypcoB. [lnanupoBanue pexuMoB (QyHKIIMOHUPOBAHMUS CHCTEM pacIpeleIeHUus] BOAHBIX pe-
CYpCOB HEOOXOAMMO BBINOJHATh Ha OCHOBE CHUCTEMHOI'O aHajM3a B3aUMOJCHCTBUS MPUPOI-
HBIX M TEXHOTE€HHBIX KOMIUIEKCOB. OJIHUM U3 CIOCOOOB TMOBBIINIEHUS PAllMOHATBHOCTH HC-
MOJIb30BaHUSI BOJHBIX PECYPCOB SIBISIETCSA CO3JaHHE COBPEMEHHBIX IM(PPOBBIX HMH(POpMAIIHU-
OHHBIX CHUCTEM C IPUMEHEHUEM MMUTAIMOHHBIX U ONTUMU3ALIMOHHBIX MOJEIEN pacipereiie-
HUS CTOKA, TOCTPOCHHBIX HAa OCHOBE UCIIOJIb30BaHUSI T€OUH(DOPMAIIMOHHBIX TEXHOJIOTUH.

Knrwouesvie cnosa: opomaemMoe 3eMIICNIONIb30BAHKE, BOJOpACIIPEIEIEHUE, BO03a00p,
MENUOpalusl 3€Melb, OpPOCHUTEIbHAs CUCTEMA, BOJOXO3sMCTBEHHas cucrema, CeBepo-
KaBxka3zckuii penepanbHblil OKpyr

% 3k 3k 3k Sk 3k ok ok ke k-

Structure analysis of interaction between the departments of land
reclamation and agricultural water supply of the North Caucasus Federal District

Alexandr A. Kuzmitchev, Aleksey N. Ryzhakov
Russian Scientific Research Institute of Land Improvement Problems, Novocherkassk,
Russian Federation

Abstract. The analysis of the use and distribution of water resources was carried out
on the basis of actual data obtained for the period 2015-2020. Based on the analysis, the
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structure of water resources distribution between the departments of land reclamation and ag-
ricultural water supply of the North Caucasus Federal District is described. The assessment of
the degree of interaction between organizations is given, and the possibility of optimizing ex-
isting systems for water resources distribution is revealed. The planning of the water distribu-
tion systems operation modes must be carried out on the basis of a systematic analysis of the
natural and man-made complexes interaction. One of the ways to improve the rational use of
water resources is the creation of modern digital information systems using simulation and
optimization models of runoff distribution, built on the basis of geoinformation technologies.

Keywords: irrigated land use, water distribution, water intake, land reclamation, irriga-
tion system, water management system, North Caucasian Federal District

Beenenne. PazBurue opouiaeMoro 3eMIIENONIb30BaHMSI B HACTOSIIEE BPEMs CIEPIKU-
BaeTCsl OTPAaHUYEHHOCTBIO BOJHBIX U MaTepHalIbHBIX pecypcoB. Tak, Ha rore Poccun npaktu-
YECKU BCE JOCTYIHbIE BOJAHbBIE PECYPCHI YK€ UCUEPIIaHBbl, a YBEIIMYEHUE OPOILIAEMBbIX I1JI0IIA-
Jieil BO3MOKHO TOJIBKO IPHU ONTUMHU3ALUU BOJOPACIPEIEICHUS, B T. Y. 32 CUET aBTOMaTH3a-
[IUU y4eTa BOJIbI Ha OPOCUTENbHBIX cucTeMax [1]. CyliecTBeHHBIM CACPKUBAOIINUM (DAKTO-
pPOM B HPUHATUHU PPEKTUBHBIX YIPABICHUECKUX PELICHUH SIBJISETCSI HECOBEPILIEHCTBO CY-
IIECTBYIOLIUX CIIOCOO0B cOopa U 00pabOTKU CBeACHUI 00 OCHOBHBIX MOKA3aTENsX UCIOIb30-
BaHMS BOJHBIX PECYpPCOB, a TaKke MH()OPMAIIMOHHOTO B3aMMOACHCTBHUS MEXK/Y YIPaBICHUS-
MH MEJIMOBOJIX030B. BeiencTBue 3Toro BO3HUKAOT MPOOJIEMbl PAllMOHAIBHOTO UCIOJIb30Ba-
HUSI ¥ OXPaHbl BOJHBIX PECYPCOB IIPU IJIAHUPOBAHUYU BOJOMOJIB30BAHUS U HKCIUTyaTallUM BO-
JOXO3STMCTBEHHBIX U MEIMOPATUBHBIX cucTeM. OCcOOEHHO SPKO MOJO00HBIE CUTYalluU TPOSIB-
JISIOTCS B CIy4asiX MIyOOKOW MHTErpaluy IpOoLECCOB B3aUMOJIEHCTBUS, KOT1a BOJHBIE pecyp-
CBl IepepaclpesesIasoTCs KOMIUIEKCOM BOJOINPOBOAALIMX COOPYKEHUH, HaXOIAIUXCS MO
yIpaBJIE€HUEM HECKOJIbKUX OpPraHM3alMid M IMPOXOISIINX Yepe3 HECKOJIbKO aIMUHUCTPATUB-
HBIX cyObekToB Poccuiickoit @enepanuu. [IpumMepom Takoro cioKHOTo B3aUMOIEHCTBUS SB-
JISI0TCS BOI0X03siicTBeHHbIe cucTeMbl CeBepo-KaBkasckoro denepanbaoro okpyra (CK®O).

Marepunanbsl 1 MeTOAbl. AHAJIN3 B3aUMOJECHCTBUS MEXAY YNPABICHUSAMH MEINOpa-
IIUU 3€MEJIb U CEeIbCKOXO035HCTBEHHOI0 BOJAOCHAOXKEHHUSI B 4acTH 3a00pa BOJHBIX PECYpPCOB
13 IPUPOJHBIX UCTOYHUKOB U nepepacnpenencHus ux mexay pernonamu CK®O BeinosHeH
Ha OCHOBE (paKTHUECKUX AAHHBIX, MOJy4eHHbIX 3a epuoy 2015-2020 rr.

PesyabraTrhl M 00CyxkneHUusi. 3HAUUTENbHYIO POJIb B 3KOHOMHUYECKOM pPa3BUTUU
CK®O wurpaer arponpoMBbIIIIEHHBIN KOMIUIEKC, Ha 010 KoToporo npuxoautcs 19 % BBII,
a PaCTEeHMEBOJICTBO B CTPYKTYpe MPOU3BOACTBa cocTaniser 6oiee 50 % [2]. CrabunpHoe Mo-
Jy4eHHE ypoKas CEIbCKOXO3SHCTBEHHBIX KYJIbTYp U 3(()EKTUBHOE pa3BUTHE 3eMIIENETHS
B HACTOsAIIEEe BPeMs HEBO3MOXXHO 0e3 MpuMeHeHus opoileHus. Ha oporraeMbIx 3eMisiX BO3-
JIENIBIBAOTCS BBICOKOIIPOIYKTUBHBIE KYJIBTYPBI, KOTOPBIE B IEHEXKHOM SKBHBaJIEHTE B 3—4 pa-
3a MPEBBIIAIOT MPOAYKIHIO C TeKTapa Mo CpaBHEHMIO ¢ OorapHbIM 3emiieaenueM. Hemanosa-
’KEH M TOT (akT, 4YTo B HauboJiee 3aCyIUIUBbIE TOAbl OPOIIAEMbIE 3€MJIM B MEHbILIEH CTENEHU
pearupyroT Ha HeOJIaronpusTHbIC yCiIoBus [3].

B cocrap CK®O Bxoasar cemb cyonekToB Poccuiickoit denepannu, Ha TEPPUTOPUN
KOTOPBIX OPraHU3allMI0 PAlMOHAIBHOTO BOJOIMOJIB30BAHMS HAa MEIHMOPATHUBHBIX CHCTEMaxX U
BOJIOXO3SIIICTBEHHBIX COOPYKEHUSIX, a TAK)KE CBOEBPEMEHHYIO U Oecriepe0oifHyIo mojauy Bo-
JIbl CENIbCKOXO3SHUCTBEHHBIM MPEANPUATHAM 00€CleurnBaeT BOJOXO03SIMCTBEHHBIH KOMILIEKC,
COCTOSIIIIMI M3 CEMHU YIPaBJICHUN METUOpALUU 3eMEJb U CETbCKOX03SIIICTBEHHOIO BOJJOCHA0-
KEHHSI M YeThIpeX YIpPaBJICHUH SKCITyaTallid MarucTpajlbHbIX KaHAJIOB, UMEIOIIUX MeXpe-
THOHAJIBHOE 3HaueHue (Tadymma 1) [4].

VYnpapiieHne KOMIJIEKCOM BOJOXO3SIMICTBEHHBIX M MEIMOPATUBHBIX CUCTEM CTAHOBMT-
cs1 Hanbonee 3 (HEKTUBHBIM TOJIBKO TOT/IA, KOTJa TUIAHUPOBAHHWE PEKUMOB MX (PYHKIIMOHH-
pPOBaHUs, a TAKXKE MPUHATHE TE€X WM MHBIX YIPABICHUYECKUX PEIICHUIl OCHOBBIBAECTCS HA BbI-
06ope onTUMaIbHBIX BapHaHTOB. OnHAKO (U3NUYECKUN SKCIIEPUMEHT C OOJIBIIMMHU CUCTEMaMHU
3aTPyIHUTENEH, a pEICHHE ONTUMHU3AlMOHHBIX 3a/1a4 TpeOyeT HAJIM4Ms JOBOJIBHO OOJIBIIOrO
o0beMa MCXOMHBIX JaHHBIX. OOpabOTKa TaKMX JaHHBIX W PEIICHHE MOIOOHBIX 3a/1a4 BO3MOXK-
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HBl Ha OCHOBE MPOTPAMMHBIX KOMILUIEKCOB, CIICHUAIM3UPYIONINXCS Ha paboTe ¢ MpoCTpaH-

CcTBeHHOM wuH(popmanueil, a uMeHHO reorpaduueckux uHPopmarmoHubix cucrtem (I'MC).

Nmenno 'MIC mo3BOJIAIOT HaKalIuBaTh U 00padaThiBaTh MH(POpMaAIMOHHBIC 0a3bl JTAHHBIX

1o OOJIBIIINM TUTOMIA/ISIM Ha 3HAYUTEITHHOM BPEMEHHOM MPOTSHDKEHUH M MOTYT CITY>KHUTh OCHO-

BOM ISl JAJbHEHIIEr0o MPUMEHEHHS MMUTAIMOHHBIX M ONTHMH3AIMOHHBIX Mopeneu [5].

B kauectBe mpumepa Ha puCyHKe | mpuBeneH (parMeHT KapTorpaduyeckoro marepuaia

C HAHECEHHBIM MECTOIOJIOKEHUEM OCHOBHBIX peK M kKaHaioB Ha Tepputopun CKDO, a Takxe

YIPaBJICHUI MEIMOBOIX030B M 3KCIUTyaTallMd MaruCTPaJIbHBIX KaHAJIOB.

Tabauna 1 — Yupe:xxaeHusi BOA0X0351iiCTBEHHOT0 KOMILJIEKCA, 00ecneunBaloue
panuoHaJbHOE BOJONOJIb30BAHNE HA MEJIMOPATUBHBIX CHCTEMAaX U
BOJ0X035IICTBEHHBIX coopy:keHusix CKP®O

Hanmenosanne ®I'bY Cyb6bsektr CKOO
1 Vnpasnenue sxcmityarauuu bonbmoro CTaBponoyibCKoro
KapauaeBo-Yepkecckas
kaHana (YOBCK)
PecniyGnuka

2 Ynupasienue «KapagaeBouepKeCCKMEITHOBOIX03)

3 Ympasnenue skcruryaTanuu KyMmckux ruzipoysnos u Yorpaii-
ckoro Bopoxpanwma (YOKI u UB) CraBpononbCKuid Kpai
4 Vupasnenue «CTaBpOIoJbMEIHMOBOIX03)

5 YmpaBieHue dKCIUTyaTalli MeXPECIyOIuKaHCKUX Maru-
cTpanbHbIX KaHaoB (YOMMK)

6 Yropasienue «Kab0aJIKMeITHOBOIX03)

7 Ynupasnenue skcrutyaranuu Tepcko-Kymckoro ruapoysna
(YDTKI) PecniyOnmka CeBepHas

Ocerus — Ananus

Kabapnuno-bankapckast
PecniyOnuka

8 Ynpasnenue «CeBOCETHHMETHOBOIX 03

9 Vnpasnenue «/HrynmmennoBoaxos» Pecny6nuka MHrymerus
10 Ynpasnenne «4e4eHMEINOBOIX03) Yeuenckas PecnyOnrka
11 Vnpasnenne «MunmennoBoxo3 PecriyOnnku Jlarecran» PecnyOnmka Jlarectan
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: - YnpasAeHWe MeAHOPULLUHK 3@MEAb U CEeAbCKOXO03SIMCTBEHHOIO BOAOCHQGXEHUA

0 - YnpasAeHue 3KCNAYATALUH MATMCTPAABHBIX KAHAAOB

Pucynok 1 — TeppuropuaabHoe pacnoJioykeHue ynpasJeHUH
MeJIMOPALH 3eMeJIb U CeIbCKOX0351iICTBEHHOI0 BOJOCHA0KEeHU 1
IKCIUTyATAMU MarucTPpaiabHbIX KaHaaoB no CK®O
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OCHOBHBIMU MCTOYHUKAMH BOJHBIX PECYPCOB JUIsl BOJIOXO3SHICTBEHHBIX CUCTEM PETHO-

Ha SIBJISIOTCS OaCCEMHBI PEK, MPOTEKAIIIUX M0 3anaaHo-Kacnuiickomy 6acceifHOBOMY OKpY-
ry. OKpyr BKIIIO4YaeT BOJIHBbIE 00BeKThl Kacnuiickoro Mopst 1 6€CCTOYHBIX pallOHOB MEXY-
peubs Tepeka, lona u Bonru. ['maBubiMu pekamu 31ech sBisatoTes Tepek, Kyma u Cynak [6].
BoansiMu pecypcamu B peruone odecrneunBaercs 6oiee 100 MennopaTUBHBIX CHCTEM, 00-
nias iolaab OPOIIeHHs] KOTOPBIX, 1O NaHHbIM ['ocynapcTBenHoro BojgHoro peectpa (I'BP)
Ha | saBaps 2020 r., coctaBuia 950 Thic. ra (Tabnumna 2).
Taoauna 2 — Kosim4ecTBo MeJTMOPATHBHBIX CHCTEM U IJIOIIAAb OPOLIEHUS 10 JAHHBIM
T'ocynapcTBeHHoro BoaHoro peecrpa Ha 01.01.2020

Oo6miee konuue- | Ilmomans
HaumenoBanue ®I'bY CTBO MEJIMOPATUB- | OPOIICHUS,

HBIX CHUCTEM, IIT. TBHIC. TQ
VYupaenenue «KapadyaeBouepKeCCKMETHOBOIX 03 1 54
Yupasnenue «MHrynImMennoBoaxos3» 2 21,8
VYupasnenue «CeBOCETUHMETUOBOIX03» 21 76,7
VYpasnenue «4e4eHMEINMOBOIX03) 9 124,0
Ynpasnenne «Kab6aaKmMennoBoIx03» 6 130,0
Vupasnenue «CTaBponoibMEIN0BOIX03) 17 195,8
VYnpasnenne «MuamennoBonxo3 Pecnyonuku Jlarectany 52 395,6
Bcero 108 9493

OrneHka NMEpCHeKTHB Pa3sBUTHS U (PYHKIIMOHUPOBAHHUS MEIMOPATHBHBIX CHCTEM BO3-
MO’KHA TOJIbKO Ha OCHOBE CUCTEMHOI'O aHAIM3a B3aUMOJCHCTBYS IPUPOJHBIX U TEXHOTEHHBIX
KOMIUIEKCOB. [lepBbIM 3TanoM B 00JacTu McCleA0BaHUs 3aKOHOMEpHOCTEN (DYHKIIMOHUPOBA-
HUS TaHHBIX KOMILJIEKCOB SIBJISIETCS IOCTPOEHHUE UX CTPYKTYPBI (PUCYHOK 2).

4 Y3BCK /I{apaqaeaoqepxeccx-
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A 12
L7
\p] Kanmmenuoeoaxos
A13

Pucynok 2 — Cxema pacnpenejieHusi BOAHbIX PECypPCOB MeAy yIpaBJIeHUAMU
MeJTHOPAIUM 3eMejIb H CeJIbCKOX03iCTBeHHOro BogocHa0xennss CKP®O
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Cxema (yHKIMOHHUPOBAHUS KOMIUIEKCA BOAOXO3SAWCTBEHHBIX M MEJIMOPATUBHBIX CH-
cteM CK®O uMeeT CIOXHYIO pa3BETBICHHYIO CTPYKTYpY. Bomo3abop U TpaHCIOpTUPOBKA
BOJIHBIX PECYpPCOB OCYILIECTBISIETCS MO KPYIMHBIM MarucTpajbHBIM KaHallaM, KOTOpbIE Haxo-
JATCS TIOJI YIPABICHHEM COOTBETCTBYIOLIMX Yy4YpexJeHUU. Te, B CBOKO O4Yepelb, MEPEIaroT
BOJY YIIPaBJICHUSM MEIMOBOJX030B, KOTOPBIE YK€ pacHpelessiioT BOJIHBIE PECypChl BOJO-
MOJIL30BATEISIM H MEXKIY COOOM.

CornacHo cxeme, TPAaHCIIOPTUPOBAHKUE BOJHBIX PECYPCOB B HAaMOOJIbIIEE KOJIUYECTBO
OpraHu3ali, SKCIUTyaTUPYIOUIUX MEJIHOpPAaTUBHbIE CUCTEMBbI, ocymecTBisitor YOTKI u
YOMMK, koTtopsle Mpou3BOAAT Bogo3abop u3 p. Tepek. OT HUX BOAY IMOJIYYAIOT YETHIPE
ynpasinenus. K tomy xe YOTKI nepenaer Bony B YOKI' u UB, koTopoe, B CBOIO ouepenp,
ocyliecTBIsieT Bogo3abop u3 p. KyMel u TpancnoptupyeT BojaHble pecypchl B CTaBpomnoib-
ckuit kpait u Pecniyonuky Kanmbikusi.

UYro kacaercss 00bEMOB pacHpeeNsieMblX BOJHBIX PECYPCOB, TO HaUOOJIbIINI 00beM
Bozbl B 2020 1. Ob11 iepenan YIBCK, a coBOKyMHBIN 00beM, TPAHCIIOPTHPYEMBIN 110 Maru-
CTpaIbHBIM KaHaTaM, cocTaBmiI 3,2 kM (pucyHOK 3).

YSMMK

YOKI n 4B 311 700

Y3TKI 977 350

Y3BCK 1277 520

0 400 000 800 000 1200 000

Pucynok 3 — O0beM BOAHBIX pecypcoB, TPAHCIOPTHPYeEMbIii
YIPABJIEHUSIMH KCILIYATAIMHE MATHCTPAIbHBIX KAHAJIOB, ThIC. M°

VYrpaBieHuss MEITHOBOAX030B MPUHUMAIOT BOAY IO MarCTPaIbHBIM KaHajaM, HO TaKkKe
U CaMH OCYIIECTBISIOT 3a00p W3 MPHUPOIHBIX BOJIHBIX MCTOYHHUKOB. Hambonee obecrmeueHo
BOJIHBIMU PECYpCaMU peTHOHANbHOE yrpapneHue Pecryomuku Jlarectan. OT cTOpOHHUX BOJIO-
XO3SUCTBEHHBIX CHCTEM 3TO YIPaBJIEHWE MPUHUMAET JUIIb 2 % BOIHBIX PECYpPCOB, a Ooiee
3 km® 3abumpaercs W3 BOMHBIX HCTOYHHMKOB, HAXOAIUINXCS HA TEPPUTOPHH DPECITyOIHKH.
Haubonpmmii 00beM BOAHBIX PECYPCOB OT CTOPOHHUX BOJOXO3SMCTBEHHBIX CHCTEM IOTYyJIaeT
ynpasieane «CrtaBpononbmennoBoaxo3y. Croga Boma moctymaetr w3 YOBCK, VOTKI,
YOMMK, YOKI" u UB n CeBoceTnaMennoBoaxo3a. 13 2,3 KM® Ha PErHOHAIIBHBIE BOJIOMCTOY-
HUKH puXoauTcs Toybko 30 %. B memom B o0miem 6anaHce yrmpaBieHUH MEeTHOBOIX030B 00b-
€M BObl, IPUHUMAEMBIA OT OpPraHU3allfii, IKCILTyaTUPYIOIIUX MAarucTpadbHbIe KaHAJbl, CO-
craBisier 50 % (tabmumna 3). Mexay TeM KBOThI 3a00pa (M3bsATHSI) BOAHBIX PECYpCOB U3 BOJ-
HBIX 00BEKTOB, BbIJENeHHBIE cyObekTaMm CK®O, 1mo3Bossa0T 00eCneYnTh MOBBIIIICHUE JKC-
TUTyaTaIli MECTHBIX BOJHBIX PECYPCOB U CHU3UTh Harpy3Ky Ha MarucTpaibHbIe KaHAII [7].
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Ta6auna 3 — CooTHOLIEHNE KOJIHYECTBA BOAHBIX PeCypCcoB, 3a0MpaeMbIX H3 MeCTHBIX
BOJOMCTOYHNKOB U NPHUHATHIX 0T CTOPOHHUX BOJA0X03SHCTBEHHBIX CHCTEM,

B 2020 r.
3abpano u3 pupoa- | Ilpunsaro ot gpyrux | OOmwmii
HaumenoBanue ynpapneHus HBIX UCTOYHUKOB, | BOJAOXO3SIIICTBEHHBIX | OOBEM,
THIC. M° CHCTEM, ThIC. M° THIC. M°
MunmMennoBoaxo3 PecryGnuku
Jlarectan 3101006 62200 3163206
CTaBpOonoJIbMEITNOBOIX03 700050 1623560 2323610
YeyeHMETNOBOIX03 533408 352116 885524
KabbankmennoBo1xo3 169517 223105 392622
WHrymmennoBoaxo3 73286 0 73286
CeBOCETHUHMEINOBOIX03 6341 26630 32971
KapauaeBouepkecCKMeInOBOAX03 0 1 1
Bcero 4583608 2287612 6871219

BeiBoabl. CtpykTypa mnepepacrpeneieHusi BOAHBIX PECYpCOB MEXIy pPEruoHaMu
CK®O nocratouHo cinoxkHa. [InanupoBaHue pexxuMoB ee (YHKIMOHUPOBAHMSI, a TAKXKE MPHU-
HSTUE TEX WIM WHBIX YIPABICHYECKHX PEUICHHH HEOOXOIUMO BBIMOIHITH HA OCHOBE KOM-
IJIEKCHOT'O CHCTEMHOI'O aHaju3a B3aWMOJECHCTBUS MPUPOIHBIX U TEXHOT€HHBIX CUCTEM. BbI-
00p onNTHUMaJIbHBIX BapUAaHTOB BO3MOKEH TOJILKO HA OCHOBE TIIATEIbHOTO aHAINU3a CTPYKTY-
pUpPOBaHHOM MH(DOPMAITUK O MIPUPOTHBIX, XO3SIMCTBEHHBIX M COIMAIBHBIX YCIOBHSIX 3aTparu-
BaeMoii Teppuropun. Hambomnee 3hpekTUBHBIM pelieHneM TakuX 3a/ad MOXET ObITh cOo3/1a-
HUE COBPEMEHHOW IU(MPOBON MHPOPMAITMOHHON CHCTEMBI C HCIIOJIb30BAHHEM HWMHUTAI[UOH-
HBIX ¥ ONTUMHU3ALMOHHBIX MOJIENIeH, TOCTPOCHHBIX Ha OCHOBE IPUMEHEHHUsI TeonH(popMaLu-
OHHBIX TEXHOJIOTHH.

Pa3paboTka Mo00HBIX TPOrPaMMHBIX KOMILIEKCOB KaK C JJabHEHIeH onTUMH3aIuei
CYILIECTBYIOIIUX CHCTEM paclpeieseHUs] BOJHBIX PECYPCOB, TaK U C BBISIBICHHEM L€J1€C000-
Pa3sHOCTH, HEOOXOUMOCTH U MACIITa0OB HOBBIX IyTeW mepepacnpeeseHusl BOAbI TO3BOIUT
YCTaHOBUTH PAllMOHAJIBHYIO CTPATErHI0 pa3BUTHs BoAHOTO xo3sictBa CKDO, ueTko pasrpa-
HUYHUTH BO3MOXHOCTH M HCTOUYHUKU BOA000OECIIEUEHHSI KaXKI0TO U3 PETHOHOB.
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AHajau3 INPUYHH Jerpajgaluy Mmo4B B pe3yjabTaTe 3aC0JICHUA
H MEPONMPUATHUA IO BOCCTAHOBJCHHUIO IJIOTOPOAUS MOYB

Anacracus Ilerposna CypoBukuna, Banepuii AnexceeBuu MoHacTbIpCKHUid
Poccuiickuit HaydyHO-UCCIIEI0BATEIBLCKUIT HHCTUTYT MIpo0ieM menropaiuu, HoBouepkacck,
Poccniickas @enepanns

Annomayua. CtaTbs NOCBAILEHA BOIPOCY NPUMEHEHUS KOMIUIEKCHBIX XMMHUYECKHUX
MEJIHOpalMi KaK OCHOBHOI'O MHCTPYMEHTA MOBBILLIEHUS MJI010poius U O0pbOBI C Aerpaanu-
el CeNbCKOXO3SIICTBEHHBIX 3eMenb. Llenb paboThl — aHAINW3 NMPUYMH Jerpajaluy MoYB B pe-
3y/lbTaTe 3aCOJIEHUS M NMPUMEHEHHS MEPONPHUITHN IO BOCCTAHOBJICHHIO IIOJOPOIUS MOYB.
Mertonosiornueckoii OCHOBOM HalMCaHUsl CTaThU SBISIIOCH 000OIIEHHE TEOPETUUECKUX JIaH-
HBIX U MIPAKTHUYECKOTO OIbITa PACCOJIEHUS TIOYB JJIsl YCOBEPUICHCTBOBAHMSI CIIOCOOOB UX Me-
auopauuu. [IpencTaBieHsl OCHOBHbBIE CIIOCOOBI MPUMEHEHUS] arpOXUMHUYECKON MeTHopalu,
B T. 4. CTPOUTEJbHBIC, DKCILUTyaTallUOHHBIE U arpOTEXHUYECKUE MEPONPUSTHS, a TAKKE HC-
H0JIb3yEeMble METMOPAHTHI, CIIOCOOCTBYIOIINE YIIYUIICHUIO TOKa3aTeleil KauecTBa 104B U I0-
BBIIIEHUIO YPOXKaWHHOCTH CEIbCKOXO03AHCTBEHHBIX KYJIBTYP.

Kniouesvie cnoga: nerpaganys no4s, 3aCOJEHHBIC TIOYBbI, XUMUYECKAsl MEIUOpALus,
COJIOHIIOBBIE ITOYBBI, METMOPAHT

% 3k 3k 3k Sk 3k ok ok ke k-

Analysis of soil degradation sources as a result
of salinization and measures to soil fertility recovery

Anastasia P. Surovikina, Valeriy A. Monastyrsky
Russian Scientific Research Institute of Land Improvement Problems, Novocherkassk,
Russian Federation

Abstract. The article is devoted to the issue of using complex chemical reclamation as
the main tool for increasing fertility and farming lands degradation control. The purpose of
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this paper is to analyze the soil degradation causes as a result of salinization and the applica-
tion of soil fertility restoration measures. The methodological basis for writing the article was
the generalization of theoretical data and practical experience of soil desalinization for im-
proving the methods of soil reclamation. The main methods of using agrochemical reclama-
tion, including construction, operation and agrotechnical measures, as well as the ameliorants
used, which help to improve soil quality indicators and increase crop yields are presented.
Keywords: soil degradation, saline soils, chemical reclamation, solonetz soils, ameliorant

PazButue menuopaiuu 3emelb CEIbCKOXO3SHUCTBEHHOIO Ha3HAYEHHUS B YCIOBHSIX
OPOILIEHUS ABJISETCS OJHUM U3 MPUOPUTETHBIX HampaBieHui «['ocy1apcTBEHHON TPOrpaMMBI
pPa3BUTHUS CEIBCKOTO XO3SIIICTBA M PETYIUPOBAHUS PHIHKOB CEJIbCKOXO3SHUCTBEHHOW MPOIYK-
LIMM, CBIPbs U MpoAaoBoibcTBUS Ha 20132025 rogsi» [1]. Peanuzamus nporpaMMbel 00yciiaB-
JUBAET YBEJIMYECHHE MPOAYKTUBHOCTH U YCTOMUMBOCTU CEIHCKOXO3SMCTBEHHOI'O MPOU3BO/I-
CTBA U MOBBIIIEHUE TUIOAOPOIMS MOYB CPEACTBAMH KOMILIEKCHON METHOpaIiH.

CoBpeMeHHOE MEIHOPATUBHOE COCTOSIHUE CEIbCKOXO035UCTBEHHBIX 3eMelb B HOkHOM
dbenepaibroM okpyre (FODPO) u PocToBckoi obnacTu oneHuBaeTcs kak kputuyeckoe. Co-
[JIACHO CTAaTUCTHUYECKUM JaHHBIM, Ha | sHBaps 2019 r. miomane MEIUOPUPYEMBIX 3eMelb
celnbcKkoxo3sicTBeHHOro HazHaueHus OMDO cocrapnser 8865,3 ThIc. Ta, yTo Ha 1,7 THIC. Ta
MEHBIIIE, YeM B MPEABIIYIIEM OTYeTHOM roAy [2]. Bosbinas 4acth METHOPHUPYEMBIX 3€MEITb
BBIPKEHA 3aCOJICHHBIMU M COJIOHIICBAThIMH TTouBamMu (986,8 u 858,59 ThIC. ra COOTBETCTBEH-
HO) [3]. Ha pucynke 1 mpezacraBineHa quarpamma pacrpeaeieHus J0Jeil pa3InyHbIX BUOB
3acoJieHHbIX 3eMenb B FODO.

He3aconennrie
pS

0 o
51 % Cabo3acoaeHHbIe
13 %

Cpe/HeaconeHHbIe

CWIBHO3ACOTEHHBIE
CpemHe-1 HeconoHieBarsie
cIIbHOCOMOHIIeBaTEle  CI1ab0COTIOHIIEBAThHIE

Pucynok 1 — Pacnipeaesnienue 3acoJIeHHBIX 3eMellb
B IO:xHOM ¢enepanbHom okpyre B 2018 r.

N30bITOYHOE HAKOIUIEHHWE BOJOPACTBOPUMBIX COJIEH MPHUBOIUT K AETPaJalliU Cellb-
CKOXO3SHMCTBEHHBIX 3€MeJb (UTO CKa3bIBAETCS Ha JKU3HEACATEIHHOCTH DPACTCHHI), CHUXKe-
HUIO, a UHOT/Ia U TOJHOM rubenu ypoxkas [4]. Beimenstorcs aBa TUMa 3aCOJICHHUS — MEPBUYHOE
Y BTOPUYHOE.

[lepBuuHOE 3acojeHME — MEMJIEHHO MPOTEKAIOMIMK MPUPOIHBIMA MPOLECC, KOTOPBIHA
00ycaBiIMBaeTCsS MOABEMOM PACTBOPEHHBIX COJIEM M3 TMOA3EMHBIX BOJ K IUIOJOPOJIHOMY
CJIOI0 TOYBBI BCJIEJICTBHE BOCXOJSIIET0 TOKa Biaru. IIporecchl BO3MOXHBI B HEKOTOPBIX
YCIIOBUSIX, HAIPUMED, TIPU OMPEEIIEHHON CTPYKTYpe IPpyHTa M TIIyOMHE 3aJIeTaHus MO3eM-
HBIX BOJ ¢ OOJIBIION MUHepanu3amue. Bropuunoe 3acojeHue Moy HAOI0IaeTCsa Ha OpolIa-
€MBIX 3eMJISIX B YCIOBHUAX 3aCYIUIMBOTO KiauMaTta. Ha Takux TeppUTOpPUSX TPYHTOBBIE BOJIBI
W3HAYAIBHO HAXOJSATCS Ha 3HAYUTENBHOW TIIyOMHE W HE BIHUSIOT Ha TUIOAOPOJUE IOYBHI.
Opnako opocuTesbHasi BOJA B JIIOOOM clyyae UMEET HEKOTOPYIO CTeeHb MUHEepaIu3aluu, 1
3TU COETMHEHMS OCTAIOTCS Y HAKAIJIMBAKOTCS B ITOYBE.

Pacconenue nerpaiupoBaHHBIX 110YB — KOMILJIEKCHBINA MEJIMOPATUBHBIN IPOLIECC CHHU-
JKEHUS KOHIICHTPALIMM COJIEH B MOYBEHHOM IMOTJIOLIAIONIEM KomIuiekce [S]. Yiydiienue u
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BBICOKOA()(DeKTHBHOE UCIOIB30BAHUE 3ACOJICHHBIX M COJIOHIIOBBIX IOYB B YCIIOBUSX OpOIIe-
HUS MPEICTABISAIOT COO0M KPYIHBIN pe3epB MOMOTHUTEILHOTO 00beMa MPOU3BOJICTBA CEllb-
CKOXO3SIMCTBEHHOM MPOAYKIUH [6].

J1yiss 6G0pBOBI ¢ IEPBUYHBIM 3aCOJICHUEM U MPEAOTBPAICHUS BTOPUYHOTO TPUMEHSIOT-
Csl arpOTEeXHUUYECKHUE, CTPOUTEIIbHBIE U IKCIUTyaTallMOHHbIE Mepbl. OCHOBHOM 3ajjauyeil ux siB-
JISIeTCSl YMEHBIICHHE YPOBHS TPYHTOBBIX BOJI WIIH MPEKpallleHre IPOILECCOB UX MOIbEMA.

CrtpoutenbHble MEPHI MOAPA3yMEBAIOT:

- YMEHbBIIICHUE (UIBTPAIIMOHHON MOTEPU BOJBI TIOCPEACTBOM CTPOUTEIHCTBA JIOTKO-
BOI1 ceTH, OOJIMIIOBAaHHBIX KaHAJIOB;

- 000pyZIOBaHHE OPOCHUTENBHON CHCTEMBbl COBPEMEHHBIMH THUAPOTEXHUYECKHUMH I10-
CTpOMKaMu;

- aBTOMATH3alMs CUCTEM Paclpe/iesICHUs BOIbI;

- HCIIOJIb30BAHKUE TEXHOJIOTUN OPOIICHHSI, KOTOPbIE MUHUMHU3HUPYIOT HACHIIIICHUE O~
3€MHBIX BOJI;

- OTBEJICHUE ISl PUCOBBIX YEKOB C JIPEHAKHO-COPOCHON CEThI0O HU3MEHHBIX YYaCTKOB;

- OrpakJIieHUE OpOIIAEMBIX TEPPUTOPHA OT BIMSHHUSA TMABOJAKOB M PACIIOIOKEHHBIX
BBIIIIE BOJIOEMOB;

- 000pyI0BaHKE 1aM0, TPCHAKHBIX TPYO, TPEHAKHO-COPOCHOU CETH, HArOPHO-JIOBYHX
KaHaJOB.

DKCIUTyaTalliOHHBIE MEPBI BKIIOYAIOT:

- OTPaHUYEHUE PACX0/Ia TMOJUBHON BOBI MPU KPYTIIOCYTOYHOM HCIOJIb30BAHUU OPO-
CHTCIIbHOM CHCTEMEI;

- cOOMI0IeHNE HOPMBI TIOJJa4X BOJIBI BO BCE KaHAJIBI,

- ClIeJIOBaHUE CTaHAapTaM IOJIMBA U TPOMBIBA OPOIIAEMBIX YYaCTKOB;

- CHIDKCHHE aKTUBHOCTH TPUMEHEHHUS KaHAJIOB B OCEHHUE U 3UMHHUE MECSIIHI;

- MIOBBINICHUE TPOU3BOAUTEIHHOCTH OPOCUTENIBHON CHCTEMBI MyTeM OOHOBJICHUS U
MOJICpHU3AIUH.

K arporexHuueckum Mepam OTHOCSITCS:

- IOCEB MHOTOJIETHUX PACTEHUH, CIOCOOHBIX K JEMHUHEPATH3AIH UCTIOIb3yEeMOro ar-
POLIEHO033;

- HOpMaJIM3alusi BOJAHO-(QU3UYECKOTO PEKUMa TPYHTA MyTeM TIyOOKOTO PBHIXJICHUS,
OopoHOBaHUs, 3510JI€BOM BCIIAIIIKH;

- BHECEHHE OPTaHUYECKUX YAOOPEHU;

- MPUMEHEHHUE arpOXUMMEIINOPAHTOB;

- MPUMEHEHHE CTICIIUATM3NPOBAHHBIX CEBOOOOPOTOB;

- CO3/IaHH€ TO0JIOC APEBECHOM PACTUTENBHOCTH JUIsi HOPMalIM3allid MHUKPOKIHMMATA,
CHIKEHUS UCTIapsieMOCTH TOYBEHHOM BJIArH.

B nactosimee Bpemsi B yIy4IIEHHH MEITHOPATHBHOTO COCTOSHHUS JIETPaJdPOBAHHBIX
MOYB Ha MEPBbIN MJIaH BbIIBUTAETCS MPUMEHEHUE KOMIUIEKCA arpOXUMUYECKUX MEITHOPAIU.

Arpoxumuueckas MeIUopalus — KOMILJIEKC CUCTEMHBIX MEp BO3JCHCTBUS Ha MOYBY
JUISL YIIYYIICHHUS] €€ CBOWCTB M TIOBBIIICHHS YPOKAHHOCTH CEIBCKOXO3SUCTBEHHBIX KYJIBTYP.
[Ipn xuMHUUYeCKOW MeNHopamuy W3 KOPHEOOUTAEMOTO CJIOS TIOYBBl YACTUYHO YIAJSIOTCS
BpEIHBIC IS CEIbCKOXO035MCTBEHHBIX PACTEHUN KOMIIOHEHTHI, B T. Y. IIPU arpOXHUMMEIHOpa-
[IMA KHUCIIBIX TOYB TPeOyeTCs YMEHBIIEHHE COJIepKaHUsI BOJAOPOJAa U IIOMUHHUSA, B COJIOH-
1ax — HATPHS, Pa3IMYHBIC COCIUHEHHS KOTOPOTO B IMOYBEHHOM IOTJIOMIAONMIEM KOMILIEKCE
YXYALMAIT XUMHYECKUe, GU3NKO-XUMHUECKHE U OMOJIOTHYeCKHe CBOMCTBA MOYBBI U CHIDKA-
10T MIOYBEHHOE TUIOJJOPOHE.

B cBoem mposiBiieHnH XUMUYecKash METHOpaIis YacTO COIMPOBOXAAETCS MOCIEAYIO-
el MPOMBIBKOW MOYB, CJIEIOBATENbHO, YMECTHO MPUMEHEHHE KOMIUIEKCHOW MeTnopanuu
3aCOJIEHHBIX MOYB C HCIIOJb30BAHUEM PA3JIMYHBIX BUIOB MEJIUOPATHUBHBIX MEPONPUITHI U
TEXHOJIOTHi1, 4TO B CBOIO OYepeb CIIOCOOCTBYET OoJiee YCTOMYMBOMY JOCTHXKEHUIO LIETIEBBIX
MoKa3aresei KauecTBa MoYB U MPUOABKU ypOKasi CEIbCKOXO03SHCTBEHHBIX KYIbTYP.
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K KOMIUIEKCY CUCTEMHBIX MEp M arpOXMMHYECKOM METHOpalud MPUXOAUTCS Mpuode-
ratb B TeX CIy4asX, KOrJla HeoOXOJMMO B KOPOTKHH CPOK M3MEHHTh HEOIaronpHsTHBIC
JUISL PACTEHUI YCJIOBHSI TPOU3PACTAHUS U MOBBICUTh YPOKaWHOCTb. J{J1s1 3TOr0 MpUMEHSIIOTCS
pa3IMyYHble KOMIIOHEHTHI, YIY4IIAOINE WIX U3MEHSIOLUE CBOWCTBA TOUBHI. B celbckoM xo-
3s1iicTBE HanboJiee 4acTo MPUMEHSIOT U3BECTKOBAHHE M TUIICOBAHME KUCIIBIX MTOYB, B HEKOTO-
PBIX CITydasix — KUCJIOBAHUE MIETOYHBIX.

B nmonrocpouHoil mepcreKTUBE HCHOJB30BAHUS I0YB, MOABEPKEHHBIX 3aCOJICHUIO,
M0 pe3yJbTaTaM HCCIEAOBaHUS Pa3IUYHBIX aBTOPOB [5—13], HOMHUMO KOMIUIEKCA arpOXUMHU-
YECKUX MEIHOpAlMid, CleyeT NMPUMEHSTh CIEeHUATU3UPOBAHHBIE CEBOOOOPOTHI, 3BEHbS KO-
TOPBIX COCTOAT U3 MHOTOJIETHUX TPaB U COJEYCTOMUMBLIX KyIbTYyp. Tak, Hampumep, Ipu BO3-
JIEJIbIBAHUM JIIOLIEPHBI HAa 3aCOJIEHHBIX IIOYBAX C NPUMEHEHHEM KOMIUIEKCHOW MEIHOpaLUn
npubaBka ypoxas coctaBuia 12 % B cpeanem 3a 3 roza [7], a npu Bo3AeNbIBaHUH HA 3aCOJICH-
HBIX 3eMJISIX C BHECEHUEM 30JIOILIAKA aBTOPHI BHISIBUIIM MOBBILICHUE MTPOJYKTUBHOCTH U CPEJI-
Hel ypoxarinoctu 110 2,84 1/ra [8]. U. B. I'ypunoii, A. U. llupenko, FO. C. Poro3unoii [9] oT-
MEYEHO CHM)XEHME 3HaueHul pH u yMeHbllIeHue coliepiKaHus TS¥KENbIX METAJUIOB 110YB B pe-
3yJbTaTe BHECEHUS] KOMIUIEKCHBIX MUHEPAIBHBIX yA0O0peHui. M3BeCTeH TakkKe OMBIT MpuMe-
HeHus (pocdorurnca Ha KOPKOBBIX colioHIax [14], koTopslii mo3Bossier Oonee 34 neT moiuy-
4yaTh YCTOMYMBYIO MPOJYKTUBHOCTh MHOTOJIETHUX TPaB U CYILIECTBEHHO YJIYyYIIa€T OCHOBHbIE
XUMHUYECKHE CBOWCTBA MaHHBIX MouB. [loaTromy Hanbonee 3¢ (heKTUBHBIM CIOCOOOM MEIHO-
palyy 3acOJCHHBIX MMOYB CYMTAETCS KOPPEKIHs COJIEBOIO COCTaBa MOCPEACTBOM BHECEHUS
COOTBETCTBYIOILIMX PEAr€HTOB U MPUMEHEHUE CIIELUaIN3UPOBAHHbIX cC€BOOOOPOTOB [15].

B xauecTBe MENTMOPAHTOB JAETPAIUPOBAHHBIX I10YB B 3aBUCMOCTH OT THUIIA U CTEIIEHU
3aCOJICHUS IIUPOKO HCIOJNB3YIOT THUIIC, TIUMHOTUIC, (OC(OTHIC, HITaMbl COIOBON MPOMBIIII-
JIEHHOCTH, TEPPUKOHOBYIO IOPOAY, HEOPraHUYECKHE KUCIOTHI U T. 1. Kak 1oKa3bIBaeT ONBIT
NPUMEHEHUS XUMUYECKON MEIHOpalK Ha 3aCOJICHHBIX MOYBaX, BUJl MEJIHMOPAHTA U J103bl €T0
BHECEHHsI BapbUPYIOTCSI B 3aBUCHMMOCTH OT BH/A TMOYB M CTEMEeHH uX naerpaganuu [10-12].
M3BecTeH onbIT MpUMEHEHHs (OChOTrUICcocoaepkKalUX METHMOPAHTOB JUIsl MEJIMOpAIMU CO-
JIOHIIOBBIX TOYB B YCJIOBUSAX OpPOIICHUS, KOTOPbIE OJIArONPHUATHO CKa3bIBAINCH HA ONTUMHU3A-
IIUM CBOMCTB 4epHO3eMa OOBIKHOBEHHOT'O JETPaJUPOBAHHOTO U YBEIMYEHHH YpOXKAWHOCTU
CEJIbCKOXO035MCTBEHHBIX KyIbTyp [13].

Bce nepeunciienHble criocoObl MPOBEAECHUS arpOXUMUYECKOW MEIHOpaliy B TOW WK
MHOU Mepe yIydIlaloT MOKa3aTelH 3aCOJIEHHBIX MOYB (B 3aBUCUMOCTH OT BHJA MOYB, YPOBHS
3aJieraHusl TPYHTOBBIX BOJ, HAIWYHS KaJbI[MEBBIX COJiEH B caMoil TOYBE, MUHEpAIU3AlUU
TPYHTOBBIX U OPOCUTENIbHBIX BOJ, PEKHMMa OpPOILIEHUS, BI/Ia BO3JEIBIBAEMBIX KYJIbTYp H T. [I.),
JEMOHCTPUPYSI MPU ATOM pPa3IUYHbI NPOLEHT 3P(PEKTUBHOCTH MO YIYYIICHHUIO KayecTBa
IIOYB U 110 BPEMEHM MOCIIEAEHCTBUS.

BbiBoabl. C yyeToM HEOIAronpuUsaTHOTO MEIMOPATUBHOTO COCTOSTHUS CEIbCKOXO03SM-
CTBEHHBIX YrOJMH B HACTOSIIEE BpeMsl BOSHUKAET HEOOXOIMMOCTh pa3pabOTKH MPUEMIIEMBIX
KOMILIEKCHBIX MEPONPUATHI M0 MOANEpKAHUIO IUIOA0poaus U Ooprbe ¢ Jerpananuei co-
JIOHIIOBBIX MOYB. AHAJIU3 JIETpalallMOHHBIX MPOIIECCOB MOKa3al, YTO OJHUM U3 0oJiee TpyI0-
€MKHX TPOIIECCOB BO3BPALLEHUS CEIbCKOXO3SMCTBEHHBIX 3€MeNb B 000POT SBIISIETCS BOCCTA-
HOBJIEHHE 3€MeEllb, MOJBEPKEHHBIX 3acojeHuto. [Iporecchl 3aconeHus IensTcsl Ha HECKOIbKO
BUJIOB, UMEIOTCSl PA3JIMYHbIE CIIOCOOBI MPEIOTBPAIIEHUS IPOTEKAHNsI HETaTUBHBIX MPOILIECCOB
nerpanainuu mo4yB. Haubomee »¢pexTHBHBIMU SBISIIOTCS CIIOCOOBI TPOBEICHUS KOMITJIEKCHBIX
arpOXMMHUYECKUX MEPOMPUITHH, BKIIOYAIOIINX HCIIOIb30BaHUE arpOXUMUYECKUX MEJINOpPaH-
TOB HapsIy CO CIEHUAIbHBIMUA CEBOOOOPOTAMH, a TAaKXKe MPOBEACHUE CTPOUTENBHBIX, IKC-
TUTYaTAIlMOHHBIX U arpOTEXHUUYECKUX MEPOTIPUSTHH.

CHHucoK HCTOYHHUKOB

1. O BHecenuu u3MeHeHHi B ['oCcy1apCTBEHHYIO TIPOTrPaMMy Pa3BHUTHS CEIBCKOTO XO-
351ICTBA U PETyJIMPOBAHUS PHIHKOB CEJIbCKOXO3SMCTBEHHON IIPOLYKLUHU, ChIPbs U NIPOJOBOJIb-
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AHAJIN3 UCI0Jb30BAHUS XUMHYeCKOM MeJHopanuu
HA PA3/IMYHBIX THIIAX MTO4YB

Aunexkcanap Hukonaesuu baduyes, Anekceilt Anexcangposny badenko
Poccuiickuil HayuyHO-UCCIIEI0BATEIBCKUI MHCTUTYT IIpobieM Menuopanuu, HoBodyepkacck,
Poccniickas @enepanus

Annomayua. llenbio uccieOBaHUs SBJSUICS aHAIU3 PE3Y/IbTAaTOB IPOBEICHHBIX
HAYYHBIX OIBITOB 3apyOEKHBIX U OTEYECTBEHHBIX YYCHBIX B 00JACTH XUMHUYECKOW Melnopa-
uu. [Tokazana BaXKHOCTb pOJIM XMMHUYECKOH MEJIMOpALMU, PeryJupyroliel cocTaB KaTHOHOB
nouBeHHOTo Torfomaromiero komiekca (I1TIK), B 6oprbe ¢ merpamaimmeit, 3acojeHHEM U
OKHCIIEHHEM MOoYB. J[oka3aHO BIMSHME XMMUYECKON METHOpalii Ha U3MEHEHHUE COJepKaHUs
MOJBM)KHBIX TYMHHOBBIX KHCJIOT (CpeaHee cOJep’KaHHe ITOJBHKHBIX TYMHUHOBBIX KHCIIOT
B IaXOTHOM CJIO€ B BapHaHTax C NMPHUMEHEHHEM OPraHOMUHEPAIbHBIX CHUCTEM YyIOOpEeHUs
Ha (pOHE M3BECTKOBAHUS Pa3IMYHbIMH J03aMH Kosiebanoch oT 11 no 13 % ot oOuiero conep-
XKaHus yriaepona, uro Ha 40 % HuKe KOHTPOJIBHOTO BapuaHTa). AHaIU3 MPOBEACHHBIX UC-
CJIEIOBAHMM ITOKAa3aJl, 4TO JEHCTBHE OPraHMYECKOM, OPraHOMHHEPAIBHON M MHHEPAIbHOU
CHCTeM YAO0OpeHHs Ha U3MEHEHUE arpOXMMHUYECKUX CBOWCTB MOYBBI 3aBHCENO OT (poHA KHC-
JOTHOCTH. B pe3ynbTare NmpoBENEHHBIX HMCCIEIOBAHUI YCTAaHOBIIEHO, YTO JUISl YCTPaHECHUs
menoyHocTy U ontuMuzanuu [I1K Ha yepHO3eMax gocTaTouHOM siBisieTcs J103a S5 T/ra doc-
dorurnca, a A MEIMOpPALUU COJIOHLIOB Heobxoauma go3a (ocdorumnca vHe meHee 10 T/ra.
[Tocne mATUIETHErO MOCIEACHCTBUS MEIMOPaHTa TEHJEHIMS K BOCCTAaHOBJICHMIO ILEIOYHO-
CTH Y COJIOHIICBATOCTH HE MPOSBUIIACH.

Knrwoueewie cnoea: nerpajanys MOYBbl, XMMUYECKas MeIUOpalMs, U3BECTKOBAHUE,
docdorurc, cBOMCTBA MOYBHI
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Analysis of chemical reclamation application on different types of soils

Aleksandr N. Babichev, Aleksey A. Babenko
Russian Scientific Research Institute of Land Improvement Problems, Novocherkassk,
Russian Federation

Abstract. The aim of the study was to analyze the results of scientific experiments car-
ried out by foreign and domestic scientists in the field of chemical reclamation. The im-
portance of chemical reclamation, which regulates the cation composition of soil absorbing
complex (AUC), in degradation, salinization and soil oxidation control is shown. The influ-
ence of chemical reclamation on the change in the content of mobile humic acids (the average
content of mobile humic acids in the arable layer in variants with the use of organomineral
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fertilization systems against the background of liming with various doses ranged from 11 to
13 % of the total carbon content, which is 40 % lower than the control variant) has been prov-
en. The analysis of conducted studies showed that the effect of organic, organomineral and
mineral fertilization systems on the change in the agrochemical properties of soil depended on
the acidity background. As a result of the studies, it was found that for the elimination of alka-
linity and optimization of the AUC on chernozems, a dose of 5 t/ha of phosphogypsum is suffi-
cient, and for the solonetzes reclamation, a dose of phosphogypsum is required at least 10 t/ha.
After a five-year aftereffect of the ameliorant, the tendency to alkalinity and solonetzation res-
toration did not appear.

Keywords: soil degradation, chemical reclamation, liming, phosphogypsum, soil prop-

erties

BBenenne. B Poccuu, 1o JaHHBIM rOCYJapCTBEHHOTO ydeTa 3eMellb, B HACTOsIIEE Bpe-
Mst 220,6 MJTH Ta CEIbCKOXO3SMCTBEHHBIX YroJui, U3 KOTOphIX 121,5 MJIH ra — mamHs, 3Hauu-
TEILHOE KOJIMYECTBO MX MOABEPKEHO PAa3IMUHBIM Ipolieccam Aerpaaamuu (tadauma 1) [1].
Tadoauua 1 — XapakTepucTHKa erpajaluuu ceJIbCKOX03ACTBEHHBIX YIOAn i
B Poccuiickoii ®enepaunu

CebCKOX03S1ICTBEHHBIC YTOJIbS B 1. 4. namas
Bun nerpanuposasn- " v
% oT oOmIeH % oT oOmIeit
HBIX 3eMeEJIb MJIH Ta MJIH Ta
[UIOIAIU [UIOLAIU
3acosicHHbIE 16,3 8,9 45 3,7
CoJioHLIEBaTHIE 229 12,5 9,9 8,2
Kucieie 51,5 28,1 41,6 34,4
ITepeyBnaxHEHHbBIE 16,1 8,8 6,8 5,6
3a00104eHHBIE 9,6 52 2,2 1,8
3acopeHHbBIC KaMHSIMU 12,2 6,6 3,9 3,2

VYXyzaueHue miogopoaus MOYBbI B pe3ysIbTaTe JETrpajlalluii CHUXKAET YPOXKailHOCTb
CEJIbCKOXO3SMCTBEHHBIX KYJIbTYP U YMEHbIIAET BaJIOBOW cOOp CENbCKOXO3SIMICTBEHHOM IMpO-
JYKLUH, YTO C YUE€TOM POCTa YUCIEHHOCTH HACEJIEHUS IUIaHEThl MOXKET IPUBECTH K HEXBATKE
poAoBoibLCTBUS. [loaTOMY B HacTosiiiee BpeMsi HEOOXOIMMO YJENIATh BHUMAHHE PELICHUIO
CJICAYIOIIMX SKOJIOIMYECKHX MpOoOJIeM: 3arpsi3HeHHE BOJHOTO U BO3JYLIHOTO 0acceiHOB, co-
XpaHeHue reHodoHaa 3xocucTeM, 6oprda ¢ Aerpananuell 1 ONyCThIHUBAaHUEM, 3aCOJIEHUEM U
OKHCJICHUEM CEJIbCKOXO03IMCTBEHHBIX 3eMeb [2].

Baxnyto posb B 0opb0e ¢ nerpajanueil 1 onyCcThIHUBAaHUEM, 3aCOJICHUEM U OKHUCIIE-
HUEM UTpaeT XUMHUYECKas MEIMOpalusi, PeryIupyromas cocTaB KaTHOHOB MOYBEHHOIO IO-
rnomaromero komiuiekca (I1ITK) 3amenoit Bomopoia, aqtoMUHMS, Kejle3a, MapraHiia B KHUC-
JBIX TOYBAX WJIM HATPHUsSl M MarHWUs B IIEJIOYHBIX MOYBaX KajblMeM. Ha IienouHsIx moysax
MPOBOJST TUIICOBAHNE WIJIM KHCIIOBaHKE, a Ha KUCJIBIX IT0YBaX — U3BECTKOBaHUE [3].

IIpu mpoBeaeHNN XMMHUYECKON METHOpaluud HEOOXOIUMO CIIe0BaTh OINpPEIeICHHBIM
IpaBHJIaM, 3aKJIFOYAIOIIUMCS B MOCJIEI0BAaTEIbHOM 000OCHOBAHUU UM TIOPSAKE MIPOBECHUS He-
00XOAMMBIX MEPOTIPUATUH [4].

MeponpusTusi 10 XUMUYECKOW MeNHOopaluu pa3padaThIBalOTCS MPU BBISIBICHUU 3€-
Me€Jlb, TIOJIBEP’)KEHHBIX 3aCOJIEHUIO, OCOJIOHIIEBAHUIO, OIIEIAaYNBAHNIO, TOJKUCIEHUIO, YIUIOT-
HEHUIO, IeTyMU(UKAIINH, TPEBHIIAIONTAM O€30TacHBIN ypoBeHb (CT. 3 denepaabHOTO 3aKOHA
No 78-D3 «O 3emiieycTpOouCTBeEY).

K npoexTrpoBaHuI0 MEPONPUATUIN 0 KOMIUIEKCHOMY BOCHPOU3BOJCTBY ITOYBEHHOIO
TUIO/IOPO/INSL KUCIIBIX WJIM COJIOHIIOBBIX U IIEJIOYHBIX MOYB JOMYCKAIOTCS TOJBKO aKKPEAUTO-
BaHHbIC MJIM OCBHUJIETEIILCTBOBAHHBIC OPraHU3alMK WIN CIELUAINCTBI, UMEIOIINE CIIeHab-
HYIO NTOATOTOBKY.

IIpu cocraBneHuu MpoeKTa B MEPBYIO Oo4Yepeab HEOOXOAMMO O3HAKOMHTBHCS C Peau-
30BaHHBIMH PaHEE MIPOEKTAMHU 3EMIICYCTPOICTBA TEPPUTOPHUH, HA KOTOPOH IUIAHUPYETCS IPO-
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BEJICHHE MEPONPUATHI MO0 XUMHUYECKON MelHopaluu, a TakKe C JaHHBIMH O IMOYBEHHO-
MEJIHMOPATUBHBIX U arpOXUMHUYECKUX 00CIeI0BaHUAX. 3aT€M OLEHUBAIOTCS XUMUYECKHE OCO-
OCHHOCTH IOYBEHHOI'O IIOKPOBA: OMNPENENAETCS THAPOJIUTUYECKAs KUCIOTHOCTh M IIEJIO0Y-
HOCTb, YYUTHIBAETCS KOMIUIEKCHOCTh COJIOHIIOBBIX MOYB, ITyOMHA 3aJieraHus M COCTaB IPYH-
TOBBIX BOJ, COJCpXKaHUE U TIIyOWHA 3aJIeTaHus THIICA U KapOOHATOB, TPAHYIIOMETPUICCKUI
COCTaB IOYBbI, 00ECIIEYEHHOCTD AIEMEHTaMU TUTaHUSI U COJIepIKaHue TyMyca.

[TouBeHHO-MENUOPATUBHOMY HU3BICKAHUIO MOJIBEPralOTCs BCE KHUCIHbIC, LIEJIOYHBIE U
COJIOHIIOBBIE ITOYBBI C COJEPKAHUEM COJIOHIIOB B KOHTYpe Oosee 10 %.

J11s1 1IeTTOUYHBIX U COJIOHIIOBBIX IMOYB OMUCHIBAIOTCS MOLUTHOCTH TYMYCOBOTO T€HETHYE-
CKOro ropu3onra, riryouna Bckunanusi ot 10 % HCI, rimybuna 3aneranust 1 pacnpeneieHus
1o npo¢uito rurnca (KapOoHATOB) U JISTKOPACTBOPUMBIX COJIECH. J{JIs1 KUCIIBIX TTOYB JIaeTCs Xa-
paKTEepUCTUKA MOIIHOCTA MaXOTHOTO M TYMYCOBOTO CJIO€B, PacIOJIOKEHUS U CBOMCTB IOY-
BEHHBIX TOPH30HTOB, 0COOEHHO 00JaJA0IINUX HEOJATONPUATHBIMI KauecTBaMu (TI€pPeyILIOT-
HEHUE, NepeyBIaXHEHNE, OTJIEeHNe, 3aKUCIICHUE U T. 11.) [4].

Oocyxaenne. ['ymyc, SBISIOMUNACAS UCTOYHUKOM IS TIOJIEPKAHUS TTPOUCXOISIINX
B [IOYBE OMOXHMMHUYECKUX TPOIECCOB, — OCHOBHOHM IOKa3aTelb MOYBEHHOTO IUIOAOPOIUSI.
OO1mee KOTMYECTBO M KAUECTBEHHBIM COCTaB r'yMyca B 00pa0aThIBa€MbIX IOYBAX JIECOCTETI-
HOM 30HBI 3aBHUCHUT OT UCIOJB3YEMbBIX arpOTEXHUYECKHX MEPOINpUsATHil. BaxkHyto poib B mpo-
neccax oOpa3oBaHMsI OPraHMYECKHUX BEIIECTB Ha KUCIIBIX IIOYBAaX UIPaeT KalbLMH, coaepKa-
uguiics B ITIK [5].

W3 MHOroumcieHHOro psija HMCCIEIOBAHUNA HM3BECTHO, YTO M3BECTKOBAHUE BIIUSET
Ha COJIepKaHNe OPraHMYECKOTO BEUIeCTBAa M €ro TpaHcQOopMalHio MyTeM YIYYIIEeHHUS YCIO-
BUI JKU3HEIEATEILHOCTH MUKPOOPTaHU3MOB M YCKOPEHHUS Pa3jI0KEeHUS HEKOTOPBIX OTHOCH-
TEJIbHO MAJIOYCTOMYMBBIX COCTABJISIOIIMX MOYBEHHOTO I'yMyca, a TaKKe YJIy4IlaeT pa3BUTHE
CEIHCKOXO035MCTBEHHBIX PACTCHUH, YBEINYHBAs KOJIMUYECTBO KOPHEBBIX U TIOKHUBHBIX OCTaT-
KOB B IOYBE, CIOCOOCTBYIOIIMX COXPAaHEHHIO TYMYCOBBIX BEIIECTB MOYBBI B BHAE Oosee
CJIO’KHBIX OPTaHOMUHEPATBHBIX COCTUHEHHI.

N3BectHO, uTo CaCO3 B KHCION cpefe CIOCOOCTBYET YCKOPEHHIO TYMHU(BHUKAIMHU U
MUHEPATU3alUU ChIPOM OpraHMYECKON Macchl, 3aMeJIIeT MPOLECChl MUHEpaATU3aluU oY-
BeHHOro rymyca. OHaKo Jake B yCIHOBHSX Je(UIIMTA CBEKETO OPraHMYECKOro BellecTBa
KaJIbIIUI U3BECTH CIIOCOOCTBYET CHUKEHHIO TEMIIOB MUHEPAJIU3alliU TyMyca.

H. A. Tkauenko, B. H. IlIknsip B cBOMX HCCIIEIOBAaHUAX YCTAHABIMBAJINA BIUSHUE XH-
MUYECKOW MENIHOpaIlii Ha W3MEHEHUE COJIep KaHUs TMOJIBUKHBIX T'YMHHOBBIX KHCJIOT B Ta-
XOTHOM U MOANAaXOTHOM CJIOSIX CEPBIX JIECHBIX MOYB B JIECOCTENU Y KPAUHBI.

Uccnenoanus ocymectBisumich B 2013-2015 rr. Ha Tepputopun Kuesckoii o0iacT.
OcHoBa CTalMOHAPHOTO ONbITa OblIa 3ay105keHa B 1992 1. Ha cepoil JIeCHON KPYIHOIBLIEBATO-
JIETKOCYTJIMHUCTOM TOoYBe, moBTOopHOEe BHeceHue aedekara CaCOz mpoBoamiocs B 2005 r.
Conepxxanne rymyca B cioe noussl 0-20 cm — 1,44 %, pHkel — 4,6, ruipoiuTuyeckast Kuc-
JIOTHOCTEL — 3,6 Mr-3kB/100 T 1mouBbl, 0OMEHHEIN Kalblui — 3,9 Mr-skB/100 T mOYBEI B 00-
MeHHBIH MarHui — 0,58 mMr-skB/100 r mouBsl. CxemMa OmbITa BKIIOYATa KOMOWHAIIUHN pa3iny-
HBIX /103 MUHEPATHHOTO U OPTAHUYECKOTO YIOOPEHHS, XUMUISCKON MEIMOPAIMU 1 BhIpAIIH-
BAaHHE Pa3JIUYHBIX CEJIbCKOXO3SIMCTBEHHBIX KynbTyp. M3BecTKOBaHME nMpoBoAMIOch B 1992 r.
1 oBTOpHO B 2005 r. MO BENIWYMHE THAPOJIUTUYECKONW KUCIOTHOCTH MOJHOM 1030M B KOJH-
yectBe 4,4-5,4 1/ra CaCO3 u noxyropHoit no3o#t 7,3 1/ra CaCO3. MunepaibHble yA00peHus
BHOCWJIM U3 pacueTa Ns2P2gKsz (ogunapHas no3a), N7sPa2Krzs (ymepennas n03a) u N1oaPseKios
(moBbIlIeHHAs /103a) HA 1 ra ceBOOOOPOTHOM TIOmAau. AHATUTUYECKHE PAOOTHI BBITIOJIHS-
much B jmabopatopun arponouBoBenenus HHI[ «M3 HAAH VYkpauHbl» ¢ HCIOIB30BaHHEM
CJIEMYIONINX METOOB: 00IIee coqepkanue rymyca — no metony U. B. Tropuna B Moguduka-
uuu B. M. CumakoBa, copepkaHue MOJBUKHBIX TYMUHOBBIX KUCIOT — 1o metony U. B. Tro-
puna B Moaudukanuu BUYA, cxuranue — no b. A. Hukutuasv (JICTY 4289:2004).

AHanu3 pe3ynbTaToB MPOBEACHHBIX MCCIETOBAHUN MTOKA3aJl, YTO COJICPKAHUE HANMeE-
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HEe LIEHHBIX IMOJBUKHBIX TYMHUHOBBIX KHUCJIOT B CEpOM JIECHOM IMOYBE MPU BBHIPALTUBAHUU
CEJIbCKOXO3SUCTBEHHBIX KYJIbTYp 0€3 BHECEHUS YIAOOPEHUI U MPOBENEHUS XMMHYECKOH Me-
JMOPALUHU COCTABISUIO B MAXOTHOM cjoe mouBbl 18,7-20,6 % ot obmero copepskaHus yrie-
poJia B OYBe.

B Bapuante ¢ nmpuMeHEHHEM TOJBKO MHUHEPAIbHBIX YIOOPEHHI pa3oBOM 1030 CO-
Jep>KaHUE MOJABMKHBIX T'YMHHOBBIX KHUCJOT OBUIO HHXE, YeM Ha KOHTpPOJE, U PaBHSIOCH
B cpeanem 17,7 %. JlanHble ©3MEHEHHUsI CBSI3aHbI C YBEIIMUEHUEM YPOXKalHOCTH BO3JIEIbIBAC-
MbIX KynbTyp Ha 30 % M KonMyecTBa MOKHUBHBIX OCTAaTKOB B MoyBe. Bo Bcex BapuaHTax
OMbITA, T MPOBOJAWIACH XMUMHYECKas METUOPALMs, COJAEPKaHHE MOJBHKHBIX T'YMHUHOBBIX
KHUCJIOT CHU3UWIIOCh, @ B BApUAHTE C MIPOBEJICHUEM M3BECTKOBAHMSI TIOJTHOU JTO30M cofepKaHHe
MOJIBIKHBIX TYMHHOBBIX KHCIIOT Kojebanock ot 16 g0 17 %, uro B cpeanem Ha 16 % Hmke
KOHTPOJIA 0€3 BHECEHUS YIOOpEHUM.

B nmpoBoguMBIX MCCIIEIOBAHHIX MPU BHECCHUH PA3IUYHBIX 103 MUHEPATLHBIX yI00-
peHuil Ha (OHE M3BECTKOBAHMSI OTMEYAJOCh Pa3HOE BIUSHUE HA COJEP)KaHUE TOJBHUKHBIX
TYMHUHOBBIX KHCJIOT. Tak, BHECEHHWE Pa30BOM JJ03bI MHHEPAIBHBIX yIOOPCHHWH CHUKAIO CO-
Jep>KaHUE TOJBIKHBIX TYMHHOBBIX KUCIOT A0 13,6 % oT obmiero coaep)kaHus yriepojaa
B [IaXOTHOM CJIO0€ TO4YBBL. [Ipy BHECEHMM yMEpPEHHOH [103bl MUHEPAIBHBIX YAOOpPEHHH Ha
¢dboHe U3BECTKOBAHUS MOTHOW 0301 MO THAPOIUTHYECKON KUCIOTHOCTU UX COJEpKaHUE KO-
nebanock B npenenax 13,9—-14,2 %, a npu BHECEHUU MOBBIIICHHON 03I ObUTIO 0KOIO 16 %
oT obuero cogepxanus yriaepoza. [TonobHbie U3MEHEHHs XapaKTepHbI U ISl TOANAaXOTHOTO
CJIOSI TIOYBHI.

Hawuny4mme ycrnoBus [1s1 HAKOIUICHUS TyMyca CO3JaBaIMCh B BapHAHTAaX, TIe IPUMe-
HSUTHCh OPTraHOMUHEPATIbHBIC CUCTEMBI YI0OpEeHUs Ha ()OHE M3BECTKOBAHUS PA3IMIHBIMHU JI0-
3amu. CpeqHee cofep:kaHue MOJABMKHBIX TYMHUHOBBIX KUCJIOT B TAXOTHOM CJIO€ B 3THX BapH-
anTax kosnebanock ot 11 10 13 % ot obmiero conepxkanus yraepoaa u ot 4,6 no 6,4 % B noj-
naxoTHoM croe. [Ipu Takux cuctemax ynoopeHust Ha (hoHE U3BECTKOBAHUS CTEIIEHb HACHIIIE-
HUS MMOYBBI OCHOBAaHUSIMH J1a)K€ HA BOCBMOM-/IECSTHINA 0/l IEHCTBUSI U3BECTU ObLIIa BHICOKOM U
coctasisiia okoiio 90 %, a peakuus nouBeHHOro pactsopa pHkei 6,3-6,4.

Ha ocHoBaHuM TIpOBENEHHBIX MCCIEAOBAHUN MOKHO CJ€JIaTh BBIBOJI, YTO HCIIOJIB30-
BaHUE CEpOil JIECHOM MOYBBI B MHTEHCHUBHOM 3eMJIICACTUU 0€3 MPOBEACHUS XUMUYECKOU Me-
JUOPALIMKA U BHECEHUs YAOOPEHUHN MPUBOJUT K YXYAIICHUIO KAYECTBEHHOTO COCTaBa rymyca
(TIOBBIIIEHUIO COJIEPKaHUsI HAaMEHee IIEHHOW C arpOHOMUYECKOW TOYKH 3PEHHS MOABHKHOM
(dbpakuuy T'yMUHOBBIX KUCIIOT). BBIsSIBIIEHO, UTO M3BECTKOBAaHUE CIIOCOOCTBYET MPeoOIagaHuIo
MPOLIECCOB TYMU(UKAIIMKA OPTaHUYECKOTO BEIIECTBA, MOCTYIAOIIEro B MOYBY, U 3aKperuie-
HUIO HOBBIX CHEIU(UUECKUX TYMYCOBBIX COCIMHEHUN B €€ BEPXHHX CIIOSX, COXPAHEHUIO U
BOCIIPOM3BOJICTBY COJAEPKAHUS T'yMyca, YIYUIIEHUIO €ro KaueCTBEHHOro cocTana [S].

Huskoe ecrecTBeHHOE TII010PO/IE JIEPHOBO-TIOI30JIMCTHIX TTOYB B OOJIBIIION CTEIICHH
CBSI3aHO C TOBBIIIEHHON KHUCIOTHOCTBbIO, KOTOpAas OKAa3bIBAET MHOTOCTOPOHHEE BIIMSHHE
Ha POCT M Pa3BUTHE PACTEHUH, pEeryaupys GU3NKO-XUMHUYECKUE U OMOJIOTHIECKHE TIPOIIECChI
B 1ouBe [6].

B MHOTOYHMCIIEHHBIX HMCCIEAOBAaHUSAX Pa3IUYHBIX YUCHBIX JOKa3aHa BbICOKas d(dek-
TUBHOCTh M3BECTKOBAHUS KUCIIBIX IEPHOBO-TIO30IMCTHIX TTOYB B COYETAHUHU C PAIIMOHATILHON
CUCTEMOH MPUMEHEHHUsI YIOOPEHUN U IPYTUMHU NIPUEMaMH arpOTEXHHUKH. VI3BeCTKOBbIE METH-
OpPaHTHl HEUTPATN3YIOT OPraHUYECKHUE KUCIOTHI B TIOUBE U CHIDKAIOT THAPOIUTHIECCKYIO KHC-
JIOTHOCTH TIOYBBI, CIIOCOOCTBYIOT COXPAaHEHHUIO XOPOIIUX arpOXUMUYECKUX MOKa3aTeNnel mod-
BbI U €€ CTPYKTYpbI B T€UEHHE HECKOJIBKUX JIET, YCKOPSIIOT MUHEPATU3ALUI0 1 MOOMIU3AINIO
BEIECTB.

enbto uccnenoBanuii B. B. Jlanbl u 1p. SBISUIOCH U3YyYEHHE BIUSHUSA IJIUTEIBHOTO
CHUCTEMAaTUYECKOr0 IIPUMEHEHUs OPraHWYECKOM, MUHEPAJIbHON U OPraHOMHUHEPAIBLHOU CH-
CTeM yJO0OpEeHUsI HA OCHOBHBIE arpOXUMHUYECKHE ITOKa3aTeu AePHOBO-TI0I30JIUCTOMN JIETKOCY-
TJIMHUCTOM MOYBBI HA HEU3BECTKOBAHHOM U M3BECTKOBAHHOM (POHAX.
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Hccnenoanus npooaunucsk B 1998-2010 rr. B CIIK «lempicauna» MuHckoro paii-
OHAa Ha JIEPHOBO-TIOJI30JIUCTOM JIETKOCYTTIMHUCTON MOYBE C ABYMsI YPOBHSIMH KHCIOTHOCTH —
cunbHOkucIoN (pHkel 4,3-4,5) n 6muskoit k HewrpansHol (pHkel 6,3-6,5). B cxeme ormbita
Ha JIBYX YpPOBHSX KHCJIOTHOCTH NpPEIyCMaTpPUBAIOCh MPUMEHEHUE Pa3IUYHbIX COUYETaHUI
MUHEPATBHBIX YIOOpeHH Ha ()OHE BHECEHHUS OPTaHMYECKUX yIOOpeHuil u Ha GoHe Oe3 op-
TaHUYECKHUX yIO0OpEeHHIA.

ATrpOoXUMHYECKHI aHaIn3 MpoO OCYIIECTBIISICS CIEAyomUMU MeTogamu: pHkcel — mo-
tenimomerpudeckum (I'OCT 26483-85), moasrwxkubie GopMmbl Gochopa u kamus — o Kupca-
HoBY (I'OCT 26207-91), rymyc — no Tropuny B moaudpukamuu [{UHAO (I'OCT 26213-91),
COJIep)KaHHe Kbl M MarHus aromMHo-aacopouuoHHbiM MeroaoM (TOCT 26487-85). Co-
[JIACHO arpOXUMMUYECKUM IpajlaliisiM I0YBa OIBITHOTO Y4acTKa OTHOCHUJIACh K CHJIBHOKHCIION
(pHkci 4,22—4,62) Ha Hen3BecTKOBaHHOM (DOHE U K OJIM3KO# K HelTpansHoi (pHkcl 6,30-6,42)
Ha M3BECTKOBAHHOM (oHe. [10YBBI ONBITHOTO yYacTKa XapaKTepU30BAINUCH HEAOCTATOUYHBIM
conepsxkanueM rymyca (1,36—1,72 %), BBICOKMM M OUY€Hb BBICOKUM COJIEP)KAHUEM TOJBUKHO-
ro ¢ocdopa, CpeAHUM U TOBBIIIEHHBIM COAEP)KaHUEM TOABIKHOTO KaJlMsl, HU3KUM U CpPe-
HUM COJIEp>)KaHUEM MarHus Ha HEM3BECTKOBAaHHOM (POHE, BBICOKMM — Ha HM3BECTKOBAHHOM,
HU3KUM M CPEAHMM COJAEpKAaHMEM KaJlbliisg HAa HEU3BECTKOBAHHOM (DOHE, MOBBIIICHHBIM —
Ha U3BECTKOBAHHOM.

B pesynbrare aHann3a MpoBEIEHHBIX HCCIIEOBAaHUI BBISBICHO, YTO JE€HCTBHE Opra-
HUYECKOW, OPraHOMUHEPATILHOM U MUHEPATILHONW CUCTEM YIOOpEHHsI Ha M3MEHEHHUE arpoxu-
MHUYECKUX CBOMCTB MOYBBI 3aBUCEIIO OT (POHA KHCIOTHOCTH.

3nauenus pHkcl Ha uzBectkoBaHHOM ¢oHe cHuzunuchk Ha 0,35-0,51 exn. BHe 3aBHCH-
MOCTH OT cucteM ynoOpenus. Ha Hem3BecTKOBaHHOM (DOHE NpPHU OPraHUYECKOH CHUCTeMe
y10OpeHus: KUCIOTHOCTh cHU3MNach Ha 0,08 en., mpu MHUHEpalIbHON M OPraHOMUHEPATbHOM
cuctemax ynoopenus nossicuiachk Ha 0,06-0,14 exn., a B copepkaHuM rymyca Ha U3BECTKO-
BaHHOM (POHE CTAaTUCTHYECKH JOCTOBEPHBIX M3MEHEHUN HE HaOJII0JAIOCh B TEUEHUE BCErO
BPEMEHHU MIPOBE/ICHUS OTIbITA.

Ha HeusBecTkoBaHHOM (hoHEe HaMOOJbIINE TEMIIBl CHUXKEHUS KOJMYECTBA TyMyca
HaOmogaMCh 1pu MuHEepanbHoU cucteme nutanus (0,07-0,20 %), npu opraHudeckoi u op-
raHOMHHEPAJIbHONW CHUCTEMaX YA0OpEeHMs IOCTOBEPHOE CHI)KEHHE KOJMYECTBa rymyca ObLIO
HE BO BCEX BapHaHTax.

3a BpeMsl IIPOBEJCHMS OINbITAa B IOYBE C CHUJIBHOKMCIOW pEakLMEN Cpensl CpenHee
[0 Y4aCTKy KOJIMYECTBO MOJBMKHOTO (ocdopa cHu3MIOCh Ha 14 MI/KT NOYBBI, a CpeaHee
10 YYacTKy C HEUTpalbHOM peakiuent cpeabl — Ha 1 MI/KT ITOYBBI.

Ha u3BecTKOBaHHOM y4acTke BHECEHHE MUHEPATIbHBIX (pocPOpHBIX ynoOpeHuii Ha (oHe
OpPraHUYECKUX YAOOpEHH IMOBBIIIANIO COJAEpKaHHE YCBOsSEMBIX (oc(haToB MO OTHOIICHUIO
K aHaJIOTMYHBIM BapuaHTaM Ha QoHe 0e3 opraHuuyeckux ynoopenuil. Ha Hem3BecTkoBaHHOM
(oHEe BHECEHHE OPTaHUYECKUX YI0OpeHU He MOBBILIANIO COJlepKaHKe MOABHKHOTO pochopa
M0 OTHOIIIEHHUIO K aHaJOTHYHBIM BapuaHTaM 0e3 BHeceHHUs: HaBo3a. Koln4ecTBO MoABHKHOTO
KaJIMsl B IIOYBE 3aBHCEI0 OT BHECEHHUSI MUHEPAIbHbBIX KAJHMHHBIX U OPraHUYECKUX YIO0OpEHUH,
BJIMSTHUSI YPOBHSI KMCIIOTHOCTH TIOYBBI HA JaHHBIHN IMOKa3aTesb HE 0TMEYaoch [6].

Bydepnbie cBoiicTBa MOYB XapakTepu3yrloTcs 3P PEeKTUBHOCThIO (PYHKIIMOHUPOBAHUS
COBOKYITHOCTH KOMIIOHEHTOB IOYBHI (ITpaHyJIOMETPUYECKHI COCTaB, OPraHOMUHEPAIBbHBIE U
Ouosnoruueckue cocrapistonue). OCHOBHBIM JIMMUTUPYIOUIUM KOMIIOHEHTOM ILIOAOPOIHS
JEPHOBO-TIOA30JIMCTBIX MOYB SIBJISIETCS TPaHYJIOMETPUYECKHI COCTaB, BIMSIOIIMI Ha BIIaro-
€MKOCTb ITOYBBI, UCTTAPEHUE U (DUITBTPAINIO, BOJOTIOIBEEMHYIO CTOCOOHOCTH TTOUBHI [ 7].

JIepHOBO-I10130JIUCTBIE MTOYBBI JIETKOTO TPAaHYJIOMETPHUUECKOIO COCTaBa MEHEE YCTOM-
YUBBI K MPUPOJHBIM U aHTPOMOTEHHBIM Harpy3kaMm. KucnoTHo-ocHoBHas Oy(depHOCTh MOUB,
OKa3bIBaroLIasi MOJU(PYHKIMOHATIBHOE BIMSHUE HA UX IJIOJOPOJHUE, 3aBUCUT OT COCTOSIHUS
9KOJIOTHH (MHIYCTPUAIBHBIN U (POTOXUMUYECKUIN CMOT, 3arpsi3HEHNE TOKCHHAMU), YTO BIIUS-
€T Ha ypOXKaMHOCTb CEIIbCKOXO3SAMCTBEHHBIX KylbTyp. IloaTOMy 4yeTkoe nmoHMMaHue Mexa-
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HU3MOB perynupoBaHus Oy(epHoi CIOCOOHOCTH 3TUX IOYB SBISETCS 3aJI0TOM IOBBIIICHUS
uX (QYHKIIMOHAIBHOW YCTOWYMBOCTH M Pa3pabOTKu 3(PPEKTHBHBIX pecypcocOeperaronmx
TEXHOJIOTUH OKYJIbTYPUBAHUS TIOYB.

10. JI. llanko, P. b. Memped, A. U. Oropoanss, K. A. JlecATHUK B CBOUX HCCIIEI0BA-
HUsX (2012-2017 rr.) uzydanu uzMeHeHHe Oy(pepHBIX CBOMCTB JEPHOBO-TIOA30IUCTOMN CBA3-
HOIIECUYaHOW U JIEPHOBO-TIOJ30JIUCTOM PHIXJIOCYIIECUaHON MTOYB M0l BO3JCHCTBUEM CTPYKTYp-
HOTO OKYJIbTYpUBAHHUSL.

OnbITHl MPOBOAMIIMCH Ha JAEPHOBO-NIOA30IMCTON PHIXJIOCYIIECUaHOM MOYBE (CoAepIKa-
Hue usudecko rmuHbl — 10,50 %, pH — 5,2) B KopocTenbckom paiione XKuroMupckoit 00-
JacTU U Ha JIEPHOBO-TIO/A30JIMCTON CBSI3HONECUYAHOM MouBe (coiep:kaHue (pU3MUecKoH Iiu-
Hbl — 7,97 %, pH — 5,5) ManeBuikoro paiiona BonbiHckoit o6nactu. Buecenne MmenuopanToB
OCYILECTBIISUIOCH ABYMsI CIIOCOOaMHU — Bpa30poC MO0 IMOBEPXHOCTH U JIOKAIbHO B MOAINAXOT-
HBIN CI0i Ha rTyouny 25-30 cm.

B kauecTBe MEIMOPAHTOB sl MPOBEIEHUS HCCIEIOBAaHUN OBUIM BBHIOpaHbI: TJIMHA,
aecc, Topd. [Ipumensiemas TIMHA UMeTa ClIeAyoe GU3NKO-XUMHUUECKUE XaPaKTEPUCTHKH:
pH — 8,5, conepxanue kapbonatoB kanbiust (CaCOs) — 7,7 %, copepkaHue KapOOHATOB Mar-
aust (MgCO3z) — 13,5 %. B necce pH — 8,6, conepxanne kapooHaToB Kanbius — 24,0 %, co-
nepxkaHue kapooHaroB Maruus — 1,1 %. B Hu3nHHOM c1abopa3nokeHHOM U CpeAHEryMUuQpH-
mupoBanHoM Topde pH cocraBmsna 4,8, a 3ompHOCTE — 11,3 %. Ilokaszarenn KUCIOTHO-
OCHOBHOM Oy(epHOCTH U TpaHyJIOMETPUYECKHH COCTaB ONPEAEISUINCh B COOTBETCTBUU
¢ ACTY 4730:2007 u ACTY 4456:2005.

OcHOBHasl OLIEHKa KHUCIOTHO-OCHOBHBIX CBOMCTB IOYB XapaKTEpU3YyeTCs CIIEeAYHOILU-
MU TTOKa3aTesiMi: Oy(depHOH eMKOCTBIO B IIEI0YHOM HHTepBasie Harpy3ok (bE.), OydepHoit
€MKOCTBIO B KHUCIOTHOM HHTepBane Harpy3ok (BEx), koaddurmenrom 6ydepnoit acummer-
puu (KBA), oOum onieHouHbIM noka3zatesieM Oypepnoctu (OOIIB), nokasarenem akTUBHO-
ctu pH.

AHanmm3 pe3ynbTaToB IMPOBEACHHBIX HCCIIEAOBAHUI CBUICTEIHCTBOBAT O TIOJOXKH-
TEJIbHOM BIIMSIHUM NPUMEHEHUs! CTPYKTYPHBIX METHOPAHTOB Ha OydepHble CBOWCTBA JIEPHO-
BO-TIO/30JINCTON CBSI3HOIECUaHOU MouBbl. BHeceHue nokanbHO 3 T/Ta jecca crnocodCcTBOBAIIO
nosblneHno kak pH, tak u Bceil Oydepnoctu. OOIIb mpeBbiman moka3aTenb KOHTPOJIS
(14,3) Ha 5,5 6anna, BE,, BeilIe moka3aresneil B KOHTpoasHOM Bapuante (18,4) Ha 12,2 6ainna,
YTO OYEHb BAXKHO JJISl IPOTUBOICHCTBHSI BEIMBIBAHHIO OCHOBaHMM. V3 MpoOBEEeHHBIX aHAIH-
30B MOXKHO CZeNlaTh BBIBOJbI, YTO BHECEHHE Jiecca JIOKATbHO CIIOCOOCTBYET MOBBILICHUIO
YCTOMUYUBOCTH MOYB K KMCIOTHOU Jerpagaluu.

[TonoxxurenbHbIN pe3yabTaT ObUT MOJTy4YeH U npu BHeceHuu rinuHbl: OOIIb mpesbiian
nokasarenb KoHTpois (14,3) na 4,4-4,6 6amna, BE,; Bbilie nmokaszareneii B KOHTPOJILHOM Ba-
puanre (18,4) Ha 3,2-3,3 Gamia B 3aBUCMMOCTH OT JIOKQJIBHOTO MM pa3dOpocHOro crocoda
BHeceHus (10 1/ra ruHbI TokaasHO =~ 50 T/Ta Bpa3zdopoc).

Hcnonp3oBanue Topda B KauecTBE CTPYKTYPHOIO MEJTHOpPAHTa CYLIECTBEHHO HE IO-
BJIMsIO Ha Oy(epHble MmoKazaTey.

[Ipu ananuze pe3yabTaTOB HCCIIENOBaHUI ObUIO YCTAHOBJIEHO MOJOXHUTEIBLHOE BIIUS-
HUE BHECEHHUS CTPYKTYPHBIX MEITHOpPAaHTOB Ha OyQepHble CBOWCTBA J1€PHOBO-IOA30JIMCTON
pBIXJIocynecyaHoil mouyBbl. BHecenue rauHbl B HopMme 50 T/ra Bpa3Opoc crmocoOCTBOBAIO
MakcuMaibHOMY moBbilieHnio pH 1o 7,2 u noseimeHuto Beer 6ydeprnoctu (OOIIb npesbi-
majn rnokasatens KoHTpons (21,5) ma 7,7 6amna). B BapuanTax ¢ COBMECTHBIM BHECEHHEM
topda u riuasl OOIIb npesiman nokasarens koHTpos (21,5) Ha 3,7—4,6 6anna, a pu BHe-
ceanu 10 T/ra raMHBI cOBMECTHO ¢ 15 T/ra Topda Bpazdpoc 3HAUNUTENBHO YBEIHUMICS TOKa-
3atenb bEy no 36,5 6anna.

[IpoBeeHHbIe MCCIEIOBAaHUS MO3BOJSIOT YTBEPXKAATh, YTO CTPYKTYPHOE OKYJIBTYPH-
BaHHUE JIEPHOBO-TIOJ30JIUCTBIX TOYB JIETKOTO I'PaHYJIOMETPUYECKOIO COCTaBa CIENyeT pac-
CMaTpHUBaTh Kak 3((HEKTUBHBIN CIIOCO0 YIYUIICHUS UX arpO’KOIOTHUECKOro COCTOSHUSA [7].
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KoMmrekcHbIi MOYBEHHBIH MOKPOB XapaKTEPU3YeTCs Pa3IMIHBIMU TOYBEHHBIMU KOMOU-
HalMSAMH YepeIOBaHMsI KOHTPACTHO pasNinyaromuxcs noys. COBMECTHO ¢ OCHOBHBIMHM IIOYBAMU
KOMILIEKCA (30HAIbHBIE MTOYBHI) C OIArONPUSTHHIMHA CBOMCTBAMH ISl BO3CIBIBAHHS CEIBCKOXO-
3STMCTBEHHBIX KYJIBTYp HAOII0OJAIOTCS BKpAIUICHUS PAa3IMYHbIX [0 pa3Mepy MATeH, JJs KOTO-
PBIX CBOMCTBEHHBI COJIOHIIEBATOCTD, CIIMTU3AIUSA, YILIOTHEHHOCTh, NIEpeyBIaxHeHue [8].

W3-3a pa3HUIBI pa3IUYHBIX CBOMCTB 30HAIBHBIX MOYB U IMSATEH COJIOHIIOB OTMEUYAECTCS
HEPAaBHOMEPHOCTh Pa3BUTHUS U CO3PEBAHMSI CENIbCKOXO3SIICTBEHHBIX KYJIBTYp, UTO 3aTPYAHSIET
yOOpKY U CHHYKAET MPOAYKTUBHOCTb. YBEIUYEHHE HEOJHOPOAHOCTH MOYBEHHOTO MOKPOBA
IpEeCTaBIsieT COOOW OMACHOCTH MOTEPH MOYBEHHOTO TUIOAOPOAUS M HECOOIIOIEHHUS] CPOKOB
BBIMIOJTHEHHS arpOTEXHUYECKUX PUEMOB.

[IpoBeneHre XUMUUECKONH METMOPALIUH CITIOCOOCTBYET CITIAXKUBAHUIO PAa3HOCTU B CBOM-
CTBax MOYB Oyarojapsi HOpMaIU3alMi PEeaKIUK MOYBEHHON CPEe/Ibl, CHUXKEHUIO COJIOHIIEBATO-
CTH B BEpXHHMX FOPU30HTAX MOYBHI U JIMKBUJAIMH epenu30bITKa HATPUS B MOJNAXOTHBIX CIIO-
ax. [Ipyu KOMIUIEKCHOCTH MOYBEHHOI'O MOKPOBAa BMECTE C YYETOM JI03 BHECEHHUSI MEIMOpPaHTa
TpeOyeTcs U yCTaHOBJIEHUE TEXHOJIOIMH €0 BHECEHUSI.

JI. M. HdokyuaeBa, P. E. FOpkoBa B cBoux uccienoBanusix (2009-2014 rr.) uzyqanu
BJIMSTHHE CTIOCOOOB U 103 BHECEHUs Gocdorurca Ha PU3NKO-XMMHYECKIE CBOMCTBA COJIOHIIOB
B KOMIUIEKCE C 30HAIbHBIMU MOYBAMHU.

UccnenoBanus nmpoBoaunuck Ha Tepputopuu Canbckoro pariona PoctoBckoit obnactu
Ha YepHO3eMaX FKHBIX (30HAJIbHBIE MTOYBBI) M COJIOHIIAX MEJIKMX, COCTABISIONIUX KOMILIEKC-
HBI NTOYBEHHBIN MOKPOB C ydacTueM cosloHIoB Ooiiee 35 %. OpolieHre npoBOAUIOCH JOXK-
JeBalbHOM MammHoW «®Pperar» Bomod ¢ MuHepainusamuein 1,8-2,0 /M3 cynb(aTHO-
HaTpueBoro cocraBa. ocdorurc BHOCWM pazopaceiBateniem MTT-9. ['mybokoe poixiieHne
IPOM3BOIMIIOCH crieuanbHbIM opyaueM [14-2,5 na rinyouny 45 cm. [lo BHeceHus gocdorun-
ca U MpOBeJIeHUs TITyOOKOr0 PHIXJIEHHSI B 3TOM I'OJly Ha JAaHHOM YYacTKe JIBaXKIbl BO3JEJIbI-
Bajlach rOpYMIIA € NOCIEAYIOLIEHN 3aNallIKOM.

OmpiT 3am0keH oceHbio 2009 r. CxeMa moJyieBoro OmeITa: 1) KOHTPOJb; 2) CIIIONIHOE
BHecenue ¢ = I3 = 5 1/ra; 3) cruiomnoe BHecenue Jd = Jlc = 10 1/ra; 4) BeIOOpOUHOE BHE-
ceHue: Ha 30HaNbHYIO nouBy b = /I3 = 5 1/ra, Ha comonusl b = JIc = 10 1/ra (Ad — nosza
docorunca, /13 — no3a pochorunca st BHECEHUs Ha 30HaIbHbIE MOYBHI, JIc — 03a docdo-
TUIICA JIIsl BHECEHUS Ha COJIOHIbI). ATpoTexHuKa oOmenpunsaras st PocroBckoil obmacru.
O6pasupl mous oroupanuck no ciosm 0-20, 2040, 40-60, 60-80, 80—100 cm ctporo mo au-
HAaMHUYECKHUM ILUIOIIAJKaM [0 BCEM BapUaHTaM OIbITa OCEHBIO MOCe YOOPKH CEIbCKOXO03AM-
CTBEHHBIX KylbTyp. OT60p npod nous ocymectsisiacs cornacHo 'OCT 28168-89. [lonessie
HaOJII0/IEHUS ¥ UCCIIEI0BAHUS IPOBOAMIUCH 1O OOIIETIPUHATHIM METOIUKAM:

- coctaB BogHOM BBITSDKKU 10 'OCT 26423-85, TOCT 26424-85, TOCT 26425-85,
['OCT 26426-85, TOCT 26427-85, TOCT 26428-85;

- coctaB oOMeHHbIX ocHoBaHu# Ca u Mg o I'OCT 26487-85, Na no I'OCT 26950-86.

[TpoOb1 mpoaHaTU3UPOBAHEI B IKOJIOT0-aHAMTHYECKOH Taboparopun PocHUUITIM.

AHanu3 pe3ysbTaToB MIPOBEJECHHBIX UCCIIEI0BAaHUM NTOKa3al, YTO HAa YEpPHO3EMaxX CHU-
KEHUE TIEIIOYHOCTU MPOUCXOIMIO OBICTpee, ueM Ha cosioHnax. [Ipu mosze BHecenus docdo-
THICA 5 T/ra CHIKEHUE IISIOYHOCTH HAOJI0AAI0Ch U Ha MATHIN roJl HOCIeAeHCTBHS, a Ha CO-
JOHIIaX K 3TOMY BpEMEHHM OHa BOccTaHaBiMBajach. [Ipu BHeceHuu ¢Qocdorunca o301
10 T/ra ¢ TpeTbero roma IOCIEACUCTBUS Ha COJOHIAX MOYBBI CTAIM CITa0OUIETIOYHBIMH,
K oceHu 2014 r. — HelleTOYHbIMHU.

CocraB IIIIK B TeueHWEe NATWICTHUX HCCIECIOBAHUNA B KOHTPOJIBHBIX BapHAaHTaX
HU Ha YEPHO3EMax, HU Ha COJIOHIIaX He M3MeHuics, a cocras IIIIK Mennopupyemsix mnous
cran apyruMm. CootHomenue Ca:Mg:Na Ha koHTpose oceHbto 2010 T. coCTaBIIsIIO HA YEPHO-
3emax 63:29:8, a mpu cIuIomHOM BHeceHuH 5 T/ra ¢ocdorunca 70:26:4, npu BEIOOPOUHOM —
69:26:5, a pu noze 10 1/ra pochorunca pasusuiock 69:27:4. B mocneayromniye roapl 3TH 3a-
KOHOMEPHOCTH Ha YEPHO3EME COXPAHUIIHCH.
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Ha comnoHmax mporeccsl pacCOJIOHIIEBaHUS W paclleslaudBaHUsl IPOUCXOAMWIHN Ooliee
MeIJIeHHbIMU TeMnami. [lpu crutomnom 1 BeiOopouHoM BHeceHusix 10 1/ra docdorurca co-
Jep>kaHue OOMEHHOro HaTpusi yMeHbIIWIoCch Ha 25-33 % MO CpaBHEHHIO C KOHTPOJIEM,
HO YBEJIMUEHUE KOJIMYECTBA KAIbIUSA ObLIO0 He3HauuTeNnbHBIM. [Ipu BHecenuu 5 1/ra docdo-
TUIICa COJIOHIIEBATOCTh CHU3MJIACH B IEPBbIN roJl nociueneicTsus scero Ha 10 %, uto cBuze-
TEIbCTBYET O HEJAOCTATOYHOCTU JTAHHOM /103bI HE TOJBKO JUIsl yCTPAHEHUS IIEJI0YHOCTH, HO U
JUIsL YMEHBbIIEHUS coyioHIeBaTocTU. Jlyummii menuopupyomuit 3pdext B mocieneicTBun
NOJIy4YeH B BapHaHTaX C 030 BHeceHHs MenuopanTta 10 1/ra mobsiM criocobom. K okoHua-
HUIO HccienoBaHuii cootHoienne Ca:Mg:Na cocTaBiisuio B cpeiHeM 69:26:5, a Ha KOHTpoJie
49:39:12.

B pe3ynbTraTte mpoBeIeHHBIX HCCIEIOBAHUN YCTAHOBIEHO, YTO 1032 5 T/Ta MEITHOpaH-
Ta Ha YepHO3EMax SBJISIETCS JOCTATOYHOM JJISl yCTPAaHEHHs MICTOYHOCTH M ONTHMH3AIUU
[I1K, a pist Menuopaluu COJIOHIIOB TpedyeTcst no3a menuopanta He MeHee 10 T/ra. Ilocne
MSTHJICTHETO MOCIIEACHCTBIS METMOPAHTa TEHACHIIUS K BOCCTAHOBJICHHUIO IIEIOYHOCTH U CO-
JIOHIIEBATOCTH HE MPOSBUIIACH [§].

BoiBoa. [lpumeHeHne XUMUYECKOW MeIHOpalMi (TUIICOBAHME WM KHCJIOBaHUE
HA IEJOYHBIX MOYBAX, U3BECTKOBAHHE — HA KHUCIBIX) MMO3BOJISET YIYyYlIaTh OCHOBHBIE arpo-
XUMHYECKHE TTOKA3aTeIH MOYBBI, CIIOCOOCTBYET M3MEHEHHUIO TPAHYJIOMETPHUYECKOTO COCTaBa,
YBEJIMYUBAET KOJMYECTBO I'yMyca, 00ECIIEUeHHOCTh AJIEMEHTAaMU MUTaHUS U UX JOCTYMHOCTh
JUTSL CeIbCKOXO3SMCTBEHHBIX pacTeHui. JlaHHble mpeoOpa3oBaHus, OIAromnpusSTHO CKa3blBa-
IOIIMECs Ha TOYBE, IMO3BOJIIOT MOBBICHTH YPO)KalHOCTh BO3EIBIBAEMBIX CEIbCKOXO35i-
CTBEHHBIX KYJBTYD.
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VJIK 626.823.914

K Bonpocy npumeHeHusi 06 TOHHOIO MOJIOTHA
B THIPOMEJIMOPATUBHOM CTPOUTE/ILCTBE

Buxkropus ®énoposna TananaeBa
Poccuiickuit HaydHO-UCCIIeI0BATEIBLCKUIT HHCTUTYT TIpo0ieM mennopaiuu, HoBouepkacck,
Poccuiickas ®enepanus

Annomayus. 1lens vccnenoBaHus — aHAIM3 U CPaBHEHHE (PH3MKO-MEXAHWYECKUX Xa-
PaKTEPUCTUK OETOHHOTO TMOJIOTHA M JIPYTUX T€OCHHTETHKOB, a TaK)Ke U3yYEHHE BO3MOXKHOCTU
UX MPUMEHEHHs Ha 00BEKTaX T'MIAPOMEIMOPATUBHOIO Ha3Ha4YeHHUs (KaHalax, BOJAOEMAax U Jpy-
TMX BOJOTOKaxX). B cTaThe MpHBENEHBI XapaKTEPUCTUKUA M COMOCTaBlIeHHE (U3UKO-MEXaHU-
YECKMX XapaKTEepPUCTUK OETOHHOrO IMOJIOTHA U JAPYIHX MPOTUBO(UIBTPALMOHHBIX MaTEpUAIIOB,
paccmoTrpeHa 3 (peKTUBHOCTh UX TpUMEHEHHUs. B Hacrosiiiee BpeMsi U3BECTHO 3HAYUTEIBHOE
KOJIMYECTBO HpOTI/IBOCbI/IJ'IBTpaHI/IOHHLIX MepOHpI/ISITI/IfI C HCIIOJIb30BAHHWEM pPa3JIMYHBIX CTPOU-
TENBHBIX MaTepuaioB. OHAKO HE BCE M3 HUX JOCTAaTOYHO 3()(PEeKTUBHBI, JOITOBEYHBI U UMEIOT
OIPEACIICHHBIC HEAOCTATKU. HpI/IMeHeHI/Ie OETOHOHAIIOIHIEMBIX HOKpBITI/Iﬁ (B T. 4. C UCITIOJIB30-
BaHHEM OETOHHOTO TOJIOTHA) SBISETCS BHICOKOA((EKTUBHON abTEPHATUBON CYIIECTBYIOIIUM
marepranam. [IoMIMO CBOMX MPOYHOCTHBIX XapaKTEPHUCTHK, OETOHHOE TIOJIOTHO 00IaaaeT 101-
TOBEYHOCTBIO, BOJIOHETIPOHHUIIAEMOCTBIO, 3KOJOTMYHOCTBIO, YCTOMUMBOCTBIO K BO3JIEHCTBHUIO
Ppa3IM4HbIX CPEH, HpOCTOTOfI B YKIIaAKC, IPUMCHUMO Ha KPYTBIX OTKOCAX, a TaKXE IJId pEMOHTA
¥ BOCCTaHOBJICHHUS Pa3pyILICHHBIX KOHCTpYKIMi. HecMoTpst Ha Bce mpeuMyIiecTBa, MaTepran
00J1a/1aeT BBICOKOW CTOMMOCTBIO, UTO 3aTPYIHSET €r0 IHPOKOE UCIIONH30BaHHE.

Kniouesvie cnosa: 6eToHHOE TIONOTHO, MPOTUBOMUIBTPALIMOHHBIE MEPOTIPUATHS, 00-
JIMIIOBKA, 3aIIUTHOE TIOKPBITHE, OPOCUTEIHHBINA KaHAaJ

Sk sk sk sk sk sk sk sk sk sk

On the issue of using concrete canvas
in irrigation and drainage construction
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Victoria F. Talalaeva
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Abstract. The purpose of the study is to analyze and compare the physical and me-
chanical characteristics of a concrete canvas and other geosynthetics, as well as to study the
possibility of their using at irrigation and drainage facilities (canals, reservoirs and other wa-
tercourses). The characteristics and comparison of physical and mechanical characteristics of
the concrete canvas and other impervious materials are presented, the efficiency of their ap-
plication is considered. Currently, a significant number of impervious measures with various
construction materials are known. However, not all of them are efficient enough, durable and
have certain disadvantages. The use of concrete-filled coatings (including those with the use
of concrete canvas) is a highly efficient alternative to existing materials. In addition to its
strength characteristics, the concrete canvas has durability, water permeability, environmental
safety, sustainability to the effects of various environments, ease of installation, applicable on
steep slopes, as well as for repair and restoration of destroyed structures. Despite all the ad-
vantages, the material has a high cost, which complicates its widespread use.

Keywords: concrete canvas, impervious measures, lining, protective coating, irrigation
canal

BBenenmne. [Ipobnema co3manus IpOTUBOPIIBTPAIIMOHHBIX TOKPHITHIA HA KaHAIaX U
BOJI0EMaxX THAPOMETHOPATUBHOTO HAa3HAYEHUS HA CETOAHSIIHUN JEHb BEChbMa aKTyallbHA.
BOBIIMHCTBO OPOCHUTENBHBIX KaHAJIOB MOCTPOCHO Oojiee S0 JIeT Ha3aa, MHOTHE BBIOJITHEHBI
B 3eMJITHOM pyclie, 6e3 ycTpoicTBa MPOTUBOGMIBTPAIIMOHHBIX MOKPBHITUH. B pesynbprate
IKCIUTyaTaI[U TaAKUX COOPYKCHHI MPOUCXOIUT (PUIBTPALIMS BOJIBI Yepe3 JIOKE KaHaia, CIo-
cOOCTBYIOIIIasi 3HAYUTENHHBIM TIOTEPSIM BOJBI BCEH THAPOMENNOPATUBHON CETH, a TaKXKe OKa-
3BIBAlONIAsl HEOJArOMPUITHOE BIMSHUE HA OKPYXKAIOIIYI0 TEPPUTOPHIO, BBI3bIBASL MOIHEM
YPOBHS TPYHTOBBIX BOJI.

Bomnpocamu ycTpoiicTBa reOCHHTETHYECKUX MPOTHBOPUIBTPAIIMOHHBIX TOKPBITHI 3a-
HUManuch MHOTHE u3BecTHbIe yueHsle: FO. M. Kocuuenko, C. B. Conbckuii, A. B. Nenko,
O. A. baes, ®. K. A6apazakos, K. /1. Koznos, H. B. Xanos, A. A. PykaBuIHukoB u ap.

Jlna mpenoTBpaiieHus QUIbTPAIMOHHBIX MOTEPh W3 KaHAIOB MPUMEHSIOTCS pa3iind-
HBIE MEPOTIPUATHSI, CO3AIOTCS KOHCTPYKTUBHBIE M KOMIIOHOBOYHBIE PEIICHUS 3AIIUTHBIX T10-
KPBITUN U OOITUIIOBOK, ETAbHO paccMoTpeHHbIe B paborax FO. M. Kocuuenko, ®@. K. A6-
npasakoBa, M. A. baunypuna, B. H. IlIkyps1, O. A. baesa, K. /1. Kosnosa u ap. [1-8].

B 3aBucuMocTH OT CBOEH KOHCTPYKIIMU TMPOTHBO(PMIBTPAIIHOHHBIE OOIUIIOBKHA KaHa-
JIOB CITY’KaT HE TOJBKO I OOPHOBI ¢ PUIIbTpalMel, HO W /IS 3alIUTHI JIO’Ka KaHajia OT pas-
MBIBOB OTKOCOB M O€pM, CHIDKEHHUS IepoxoBaTocTu. HecMoTpsi Ha pazHooOpas3ue MpOTHBO-
(UIBTPAITMOHHBIX KOHCTPYKIIUMA, OCTA€TCS OTKPBITHIM BOIMPOC MPUMEHEHHsI HOBBIX, d(dek-
TUBHBIX CTPOUTEIBHBIX MATEPUATIOB W TEXHOJOTHM CO3/1aHUSI TOKPHITUH MOBBIIIEHHON
HanexHocTH [9].

CpaBHeHHe (PU3MKO-MEXaHUYECKHX XaPaKTEPUCTUK PA3THUHBIX MPOTHUBO(UILTPALIU-
OHHBIX MAaTEPUAJIOB MO3BOJUT OMPEACIUTh BO3MOKHOCTh UX TPUMEHEHUS Ha THIPOMEITHOPa-
THUBHBIX COOPYKEHUSX.

Marepuanbl 1 MeTOAbl. TeXHOTOTHYECKOE pEIlIeHNE C UCTOIh30BaHUEM OETOHHOTO
MOJIOTHA SIBJISIETCS] BHICOKOA(()EKTUBHOMN aTbTEPHATHBOM MCIIOJIB3YEMBIM B HACTOSIIEE BpEMS
MPOTUBODMIBTPAITMOHHBIM MEPOIIPUATHAM. MaTepuan npuMeHsieTCs sl OOJIUIIOBOK OPOCH-
TEIbHBIX KaHAJIOB, 3aIlIUThI OEPETOB BOJJOEMOB OT Pa3MbIBOB, YKPEIUICHHUSI OTKOCOB, MIPEIOT-
BpaIlleHUs] SPO3UHU HA Tpujierarnux mnousax. [{okpeiTHe U3 OETOHHOTO MOJIOTHA TAKXKE MPU-
MEHHUMO ISl BOCCTAHOBJICHUS TOBPEXIACHHBIX WM Pa3pyIICHHBIX KOHCTPYKIIUH OCTOHHBIX
noBepxHocTed. Korjga ennHCTBEHHOW albTEpPHATUBOM SBJISETCS KAaUTAIbHBI PEMOHT WU
CHOC, JIaHHOE PEIICHUE SBJISICTCS HAMOO0JIee BHITOAHBIM U MPOCTHIM.
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beronHoe monoTHO mpeacTaBiseT coboil CyXylo cMech IEMEHTHO-TIECYaHOTO COCTaBa
U apMHPYIOIIKUX BOJIOKOH, PACIOJIOKEHHBIX MEXAY ABYMs MOJOTHAMHU (HECYLIUM U MOKPbI-
BaIOI[MM) T€OTEKCTUIIS. BepXHee MoJoTHO uMeeT TUAPO(UIBLHYIO TTIOBEPXHOCTh, YTO 0Oectie-
YUBAET MPOIYCK BOJABI B IEMEHTHYIO CMECh U CIIOCOOCTBYET €€ 3aTBEP/ACBaHUIO, HUKHEE T10-
JIOTHO BBITIOJTHEHO W3 BOJOHEMPOHHMIIAEMOTO Matepuaia. [I0JOTHO BBIMYCKaeTCsi THOKUM
B BUJIE PYJIOHOB, ITOJTHOCTHIO TOTOBBIM K TpUMeHeHuto [10].

[Tocne cMaunBanust BOJOM OETOHHOE MOJIOTHO 3aTBEpJEBAET 3a 5—6 4, Marepual rnpe-
BpalllaeTCsi B apMUPOBAHHOE BOJIOKHAMHU MOKPBITHE, HE MOJJIAI0IIEECs] PACTPECKUBAHUIO. 3a
cyTku Habupaet 10 80 % mpoekTHOH mpoyHOCTH. CPOK CITy>KOBI OOIHMIIOBKU M3 OETOHHOTO
nosioTHa coctanseT 6osee 50 er. OcHOBHBIE (PU3UKO-MEXaHUYECKUE ITapaMeTPbl OETOHHOTO
nonotHa (Concrete Canvas) npuBe/ieHbI B Ta0muIe 1.

Taoauna 1 — OcHoBHbBIE (PU3UKO-MEXaHUYECKHE CBOIICTBA 0ETOHHOIO MOJI0THA [11]

Enunnna Mapka

Hapamerp HaMeperm CCs CC38 CCI3
Macca 1o cMayMBaHUsA BOIOM KT 7 12 19
Tonmmaa MM 5 8 13
[1moTHOCTH 3aTBEpPIEBIIETO Ma-
Tepuaia Kr/m® 1700-2025
Habop npounoctu (yepe3 24
NoCJie YBIKHEHHUS) % 80
ConpoTHBICHIE UCTUPAHUIO r/cm? Makcumanshnoe 0, 1
ITpouHOCTB Ha CKaTHE MlIla 27,4 30,4 25,6
[TpouHocTh Ha H3THO MlIla 5,0 45 45
BoaoHenpoHuaeMocThb 244 Henponunnaemelii
Mopo30CcTOHKOCTh Mapka F200 ] F300 | F300

Kpennenne marepuana Ha OTKOCaX KaHAJIOB OCYIIECTBIIAETCS 3aJI0)KEHHEM KPaeB I10-
JIOTEH B aHKEpHYIO TpaHuiew (pucyHok la). [TonoTHa yknaapIBaroTcs BHaXJecT U i o0ec-
neyeHus 00MbIIeH BOJOHETPOHUIIAEMOCTH KPEATCS MEKAY cOO0M C MOMOILBIO CIIOS TepMe-
TUKa (PUCYHOK 16), COETUHSIOTCS caMOpe3aMy WIM TEPMUUECKOM CBapKOH.

! o

6 5 7
a — iporuTh KaHama; 6 — y3ei KPeIIeHUs OTICIBHBIX TTOJIOTCH BHAXJIECT;

1 — GeToHHOE TIOJIOTHO; 2 — 00paTHAas 3aChIKa; 3 — aHKep; 4 — MOATOTOBICHHOE
OCHOBaHUE; 5 — ECTECTBEHHOE OCHOBaHUE; 6 — aHKEpHasi TpaHIIes:, / — CJIOM repMeTHKa

Pucynok 1 — Koncerpyknusi 001MII0BKM U3 0€TOHHOTO MOJIOTHA

PesyabTaTsl U 00cy:xnenusi. Ha ceroqusuHuil 1eHb cyiiecTByeT O0NblIoe Kojaude-
CTBO MPOTHUBOPMIBTPAMOHHBIX MEPONPUATHI U UCHOIB3YEMBIX B HUX CTPOUTENIBHBIX MaTe-
puanoB. OHAKO HE BCE U3 HUX JOCTATOYHO A(PPEKTUBHBI U UMEIOT CBOM HenocTaTku. Huxke
paccMOTPUM HEKOTOPBIE MaTepHalIbl U MIPUBEAEM CPABHUTEIBHYIO XapaKTEPUCTHKY UX (HU3U-
KO-MEXaHWYECKHX TMapamMeTpoB (Tabmuia 2).

Tak, HanpuMep, TpU YCTPOICTBE MOKPBHITUI U3 reoMeMOpaH, MHUPOKO MPUMEHSIEMBIX
B IPOTUBO(MIBTPALMOHHBIX LENIAX, HEOOX0MMa TIATeIbHAsl PAaCUUCTKA OCHOBAHMSI OT KOp-
HEU U PacTeHM, KaMHEH, IIPOYEr0 MEJIKOr0 MyCopa, KOTOPbIe MOT'YT HapyLIUTh UX LIEJIOCT-
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HOCTh. Hu3kas mpovYHOCTh reoMeMOpaH CYIIECTBEHHO OTPAaHMYMBAET BO3MOXKHOCTH HX TIPHU-

MeHeHus. [ToMumMo 3TOrO, IpU yCTPOWCTBE TaKUX MOKPBHITUNA BO3HUKAIOT JOMOJHUTEIbHbBIE

AKCIUTyaTal[MOHHBIE PACXO/Ibl, CBS3aHHBIE C HEOOXOAUMOCTBIO PETYIIIPHOIO OCMOTpA U, BO3-

MOYKHO, BOCCTAHOBJICHUS 3aI[UTHOIO CJIOSA U CAaMOU TMAPOU30JIIuu |35, 8].

Tadauua 2 — CpaBHUTEIbHAS XapPaKTePUCTUKA PU3UKO-MEXaHUYECKUX NAapaMeTPOB
NpPoTUBOQUILTPANMOHHBIX MaTepuaJos [10, 11]

Marepuan
ITokazaTenn beronnoe beronnas benTonuto-
I'eomembpana .
ITOJIOTHO 00JIMIIOBKA BBII Mar
Macca (10 rugpaTanum) 1800~
7-20 Kr/m? 0,7-3 kr/m? 2500 kr/m® 4-7 xr/m?
[TnoTHOCTH (O TMApaTa- 910- 2200- 3600
1017049 1500 xr/m? 975 kr/m? 2500 kr/m® 4300 xr/m?
Tomammaa, MM 5-14 1-2 100-200 4-7
IIpouHOCTE Ha pa3phIB,
MIla o 25 o 25 o 25 o 25
Koadduuument punsrpa- 1,0-107 11
1IMH, CM/C >6-1071° 1-110%-1-101° | 6:10°2:10°° 1,510
VKiIajiKka Ha OTKOCAX 1:1-1:3
u OoJtee 1:3 1:1-1:25 He MmeHee 1:3
XuMHU4YecKasi ycTONYu-
BOCTh, pH 4-12.5 0,5-14 465 4-11
CpOK 3KCIUTyaTalHH, JIeT > 50 > 50 <30 > 50

Jpyroil npoTuBOGUIBTPAIMOHHBIN MaTepual — OCHTOHUTOBbIE MaThbl, OHU YCTAHaB-
JIMBAIOTCSl HEMOCPEACTBEHHO HA YIUIOTHEHHYIO MMOBEPXHOCTb, UMEIOT BO3MOXKHOCTh CaMo03a-
JeyuBaThes, Ojaroaps MOJUIPONMICHOBOMY KapKacy BBIJEPKMBAIOT BBICOKOE THIPOCTATH-
yeckoe JaBieHue. HecMOTps Ha OTHOCUTENBbHYIO IPOCTOTY MOHTaXa OEHTOHUTOBBIX MaTOB,
Jla’ke HEe3HAUUTEJIbHOE HAPYIIEHWE TEXHOJIOTUU PadOT MOKET MPUBECTH MPAKTUYECKU K MOJI-
HOU HEpabOTOCTIOCOOHOCTH M3OJIAIIMOHHOTO ¢J10sl. OCOOEHHO Ba)XHO HE JIOMYCTUTH MPEXK/Ie-
BpPEMEHHOU T'MJpaTaliii OEHTOHUTA B HENPUTPYKEHHOM COCTOSIHMM. Takke K UX HeJocTat-
KaM MOYXHO OTHECTH UX 0ojiee 3HAYMTEJbHYIO TOJIIMHY MO CPABHEHUIO C JPYTMMHU THUIpPO-
M30JIALMOHHBIMI MaTEPHATIAMHU H BHICOKYIO CTOMMOCTE 3a 1 M? ¢ y4eToM 063aTeIbHOT0 MpH-
IPY304HOTIO CJIOSl U3 KAMEHHOT0 MaTepHralia Wi OeToHa.

OnHUM U3 PacHpOCTPAHEHHBIX CIIOCOOOB YKpPEIUIEHUs OEperoB M OTKOCOB KaHAJIOB
ABISIFOTC TaOMoHbl. OHU 00yamatoT 0Oosiee BBICOKOW SKOHOMUYECKOW 3()PEKTHUBHOCTHIO
110 CPAaBHEHHUIO C OCTOHHBIMHM KOHCTPYKIMSMH, a TaKXKe OTIMYAIOTCS MPOCTOTOM MOHTaXA.
Cy11ecTBEHHBIM HEJOCTATKOM raOMOHOB SIBISETCS CIOKHOCTh KOHCTPYKIIMH, a TaKXKe HEBO3-
MOKHOCTbh NMPUMEHEHHS UX Ha MOJBUKHBIX ITpyHTaX. MOHTaX rabMOHOB JOCTATOYHO JOJTO-
CPOYHBIH, U JUIsl pabOThl ¢ HUIMH HEOOXOMMO 000pYZOBaHHE CTpoHIUIoNa ku. B Macmirad-
HBIX U CJIOKHBIX MPOEKTaX Mo OeperoykperieHuIo Wik YKPEIUIEHUI0 OTKOCOB MPUBEICHHBIE
HEIOCTATKN MOTYT CTaTh KPUTHUECKUMH.

beronHble U xene300eTOHHBIE OOJMIIOBKH O0JaJar0T MPOYHOCTBIO U JOJITOBEYHO-
CTBIO, HO, HECMOTPSI Ha 3TO, TaKWE KOHCTPYKIMHU TOABEPKECHBI Pa3pyIICHUSIM, CBS3aHHBIM
C U3MEHEHHUEM TeMIlepaTyphl (pacTpeCKUBaHKE, OTOJICHUE apMaTyphl, HAPYIIEHHUE 1EeT0CTHO-
¢ty AehOPMAIMOHHBIX IIIBOB M JIp.), & TaKXe TPEOYIOT PETYISIPHOTO OCMOTpa M PEMOHTA.
[TomMuMO 3TOTO, CIOKHOCTH NMPOU3BOACTBA PadOT, CBA3aHHAS C MCIIOJIb30BAaHUEM KpPYITHOTa-
OapuUTHOM TEXHMKHU W MPHUBJICUYECHUEM CIICLUATN3UPOBAHHBIX PaOOUUX, SIBISETCS CYLECTBEH-
HBIM TEXHOJOTMYECKHM U 3KOHOMHUYECKMM HelocTaTKOM. CpOK CIIy)KOBI TaKMX 3aIIMTHBIX U
MPOTUBOPMIBTPAIMOHHBIX YCTPOHCTB mopsiaka 15-20 net [6].
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B oTnmumne ot paccMOTpPEHHBIX TPOTHBOPMIBTPAIIMOHHBIX MaTepUaIoB, OETOHHOE TI0-
JIOTHO 00JIaJaeT pSAOM MPEUMYILECTB:

- CKOPOCTh IIPOU3BOJICTBA PadOT;

- y100CTBO U MPOCTOTAa MOHTAXa;

- 3KOJIOTMYHOCTh MaTepHaa;

- JUTUTEIBHBIA CPOK KCILTyaTalluu;

- MIOBBIIIEHHAS! TPOYHOCTh;

- YCTOHYHMBOCTD K IIPOKOJIaM;

- BOJIOHEIIPOHUIIAEMOCTb;

- 3aIllMTa OT MPOPACTaHUs PACTEHU;

- BO3MOXHOCTb YKJIAJIKH TIPH JTFOOBIX TTOTOHBIX YCIOBHSIX;

- CTOMKOCTb K BO3/IEUCTBUIO arpeCCUBHBIX CPE/l.

[Tomumo 3TOrO0, 0ETOHHOE MOJOTHO MOXKET IPUMEHSTHCS Ha CII0KHBIX 00BEKTAX, KPY-
THIX CKIJIOHaX, 0€3 yCTpOMCTBA IOMOJHUTENHLHOTO KperuieHus (B OTJIMYME OT OEHTOHUTOBBIX
MaToB, TPEOYIOIIMX JOMOJHUTEIHLHOTO KPEIJIEHUs K OCHOBaHWIO). s yKJIaJKu MOJOTHA
He TpeOyeTcs AOMOIHUTEIbHBIX CTPOUTENBHBIX MAaTEPUATIOB M KBATU(UIIUPOBAHHON paboueit
cwibl. [lepen MOHTa)KOM HEOOXOAMM MUHUMAIBHBIA 00BEM IMMOATOTOBUTEIBHBIX padoT [7].

B tabmuue 3 npuBeneHo cpaBHeHUE Noka3aTtenei 3Q(PeKTUBHOCTH MPUMEHEHUS pa3-
JUYHBIX MaTEPHAJIOB.
Tadauua 3 — CpaBHUTe/IbHBIE OKa3aTeU 3P (PeKTUBHOCTH NPOTUBOPHUIBLTPALMOHHBIX

MaTepuaJioB [11]

[Tokazarenn
Heob6xomumocTh
TexHUYECKOE A Y n06c¢cTBO
Cxopocts | B crientexHuke | Cpok 3kc- | Ce30HHOCTh TPO-
penieHue TpaHCHop-
VKK | JOTIOJIHUTEIHHOM | TUTyaTalllK | U3BOJCTBA paboT THDOBKI
000pyI0BaHUU P
beronnoe no- . Temneparypa
Bricokas Huzkas Bricokuit p y11 Bricokoe
JIOTHO Bo3nyxa > 0 °C
MOHOJIUTHBIN . Temneparypa
Huskas Bericokas Cpennnii P y11 Huskoe
OeToH Bo3nyxa > 0 °C
Topkerupona- . Temneparypa
p p Huskas Bericokas Cpennnii P YIT; Cpennee
HUE Bo3nyxa > 0 °C
Kenesoberon- Cpenuss Cpenuss Cpemuuii | Kpyriorognuao Huzkoe
HBIE TITUTHI P P P 24
["abuons! Mat-
pauHo-TIo (Y- Huskas Cpennss Bricokuit | Kpyrnoroguuno | Hwuskoe
HBIE

AHanu3 (QU3MKO-MEXaHMYECKHX XapaKTePUCTUK IMOKa3all, YTO MCIIOJIb30BaHHE OEHTO-
HUTOBBIX MaTOB IO PSAAY KPUTEPUEB BHITOJHEE, YeM NpUMeHeHne reomeMOpad. [Ipu yknanke
reomMmeMOpaH U OEHTOHUTOBBIX MAaTOB Ha KPYTHIX OTKOCAX MPOU3BOIUTH aHKEPHOE KpEIICHHE
K TPYHTY OCHOBAaHMsSI HEBO3MOXKHO M3-3a HAPYLIEHUSI BOJOHETPOHUIIAEMOCTH 3aLUTHOTO TO-
KpbITUS. beToHHbIE OOMUIIOBKM YCTYMaOT OETOHHOMY IOJIOTHY B CIIOKHOCTH TEXHOJOTMU
MOHTaka, HEOOXOIMMOCTH B CIIELUATM3UPOBAHHBIX paO0OYUX U KPYMHOraOapUTHON TEXHHKE.
HecmoTtpst Ha 3TO, CTOUMOCTH GETOHHOTO TMOJIOTHA JTOCTATOYHO BBICOKA, YTO NMPEMSITCTBYET
€ro MHUPOKOMY HCIIOIb30BAHHUIO B THIPOMEITHOPATUBHOM CTPOUTEIHCTBE.

BoiBOabI

1 IlpumeHeHne GETOHOHATIOIHIEMbIX MAaTEPUAIOB (B T. 4. OETOHHOIO MOJIOTHA) SBIIS-
€TCs HOBBIM HAIIPaBJICHHEM B THIPOMETHOPATUBHOM CTPOMTEIBCTBE, MOKPHITHS 00JalaioT
BBICOKUMH MPOYHOCTHBIMHU U (HIIBTPAIIMOHHBIMU XapaKTepUCTUKaMU. Marepuaia NpuMEeHUM
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Ha CJIOKHBIX O00BEKTaxX M KPYTBIX OTKOCaX, 0€3 MCHOJIb30BAHUS JIOMOJHUTEILHOTO Kperie-
HUS, B OTJIMYUE OT JIPYTUX PYJIOHHBIX POTUBO(DUIBTPALIMOHHBIX MaTEPHAIIOB.

2 bnaronaps ToMy, 4T0 OETOHHOE IMOJIOTHO OTJIMYAETCSI CKOPOCTBIO YKIJIAJKU U MOH-
Ta)ka, a TaKKe OTCYTCTBHEM HEOOXOIMMOCTHU HCIIOJIb30BaHUS JONOIHUTEILHOTO 000pyI0Ba-
HUS, KPYITHOTa0apUTHON TEXHUKHU U CHEIHUATU3UPOBAHHBIX Pa0OUYMX, CHI)KAETCS 001Ias mpo-
€KTHasi CTOUMOCTb.

3 B cinydae, xoraa cymecTByrOIIUE KOHCTPYKLUHU TPeOYIOT KalMTalbHOIO PEMOHTa
WINA CHOCA, OETOHHOE MOJIOTHO MPUMEHHUMO Ul UX BOCCTAHOBJIEHMs. Takoe pelieHue sBis-
€TCsl PKOHOMHYECKH BBITOJIHBIM, HE TpeOyeT 3HAUUTEeNbHBIX 00BEMOB IMPOU3BOJICTBA PAdOT U
KpynHorabapuTHOU TeXHUKH. [lepcriekTuBa qanbHEHIINX HCCIeTOBAHUI 3aKIII0YAETCs B pa3-
pabOTKe M UCTBITAHUU B HATYPHBIX YCIOBHUSIX HOBBIX CIIOCOOOB M TEXHOJIOTMH PEMOHTA JIO-
KaJIbHbBIX Pa3pyLIeHUN OETOHHBIX TOBEPXHOCTEH.

4 HecMOTps Ha psf MPEUMYILIECTB OETOHHOI'O MOJIOTHA Mepe] TPaiulMOHHBIMU MPO-
TUBO(QUIBTPALIMOHHBIMU CTPOUTEIbHBIMH MaTepHallaMH, €ro HIMPOKOe NMPUMEHEHHE B TU]-
POMEJTHOPATUBHOM CTPOHTENHCTBE OIPAHMUMBAETCS JTOCTATOUHO BHICOKOH CTOMMOCTBIO 1 M2
nonotHa. I[Ipu 3ToM Takoil MaTepual noka MpOU3BOJUTCS B OCHOBHOM 32 pyOexKoM.
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Boponoub3oBanue Pecnyosiuku Kpbim
B YCJIOBHSIX Je(pMIUTA BOAHBIX PecypcoB

Taucus Cepreesna Illonomapenko, AHHa BukropoBna bpeeBa
Poccuiickuil HayuyHO-UCCIIEeI0BATEIBCKUI MHCTUTYT IIpobieM Menuopanuu, HoBodyepkacck,
Poccniickas @enepanus

Annomayusa. B cratbe NpUBEACH aHAIN3 U JUHAMUKA NIPUXOIHBIX U PACXOIHBIX CO-
CTaBJISIFOIINX BOJHOTO OasiaHca 3a MOCeIHue S5 JeT, B T. 4. 00beMOB Ha oporneHue. [ obec-
MEYeHUs1 YCTOMYMBOTO ()YHKIIMOHUPOBAHUS SKOHOMUKH, IPOU3BOICTBA U KHU3HEIEATEIbHOCTH
HACEJIEHNs PETHOHY JOMOTHHTEIBHO HE0OX0AMMO oT 379 110 465 MmH M° ipecHoit BozsL. YcTa-
HOBJIEHO, YTO BEJIMUMHA JOMYCTUMBIX JIUMHUTOB 3a00pa U3 MOBEPXHOCTHBIX BOJHBIX OOBEKTOB
U3MEHSETCS B 3aBUCUMOCTH OT BOA000ECIIEUEHHOCTH I0J1a M 3TH U3MEHEHHSI MOTYT OBbITh BECh-
Ma 3HAYUTEIBHBIMU. MakcuManbHoe 3Hauenne 162 maa M 3aduxcuposano B 2016 T., a B cile-
JYIOIMEM TOy OOBEM JONMYCTHMOTO H3BATHS YMEHbIIHICA B 2,3 pa3za 10 69 MiH M.
[Tpu 5TOoM Ha (axkTHyecKuii 3a00p BOABI U3 MOBEPXHOCTHBIX BOJHBIX OOBEKTOB 3TH ITOKa3aTe-
M He BJIUAIOT, €70 BEIMYMHA BapbUpyeTcs B mpezenax 140-155 man M5, mpesbimmas 1omy-
CTHUMBIE TUMUTBI. BBISBIEHO, YTO MPOMCXOANUT NTOCTENIEHHOE YBEINYEHHUE J0JIM U3BATHS MO~
3€MHBIX BOJ, IIPU ATOM JOIYCTUMbIE JTUMUTHI He mpeBblimatotcs. Tak, ¢ 2016 r. oobeM ¢ak-
TUYECKOTO M3bATUS BHIPOC Ha 45 % ¢ 98 no 142 v M3,

Knrouegwvie cnosa: nepunnt, BoJHbIE peCypChl, TOBEPXHOCTHBIE UCTOYHHUKH, MO/I3EM-

HBIC BOOJOMCTOYHHUKH, BOAOIIOJIb30BAHUC

% 3k 3k 3k Sk 3k ok ok ke k-

Water use of the Republic of Crimea
under water scarcity conditions

Taisiya S. Ponomarenko, Anna V. Breeva
Russian Scientific Research Institute of Land Improvement Problems, Novocherkassk,
Russian Federation

Abstract. The analysis and dynamics of the input and output components of the water
balance over the past 5 years, including the volumes for irrigation are provided. To ensure the
sustainable functioning of the economy, production and livelihood of the population, the re-
gion additionally needs from 379 to 465 million m® of fresh water. It has been determined that
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the value of the allowable intake limits from surface water bodies changes depending on the
yearly water availability and these changes can be very significant. The maximum value of
162 million m® was recorded in 2016, and next year the volume of permissible withdrawal de-
creased 2.3 times to 69 million m®. At the same time, these indicators do not affect the actual
water intake from surface water bodies, its value varies in the range of 140-155 million m3, ex-
ceeding the permissible limits. It was found that there is a gradual increase of the share of
groundwater withdrawal, while the permissible limits are not exceeded. So, since 2016, the
volume of actual withdrawal has increased by 45 % from 98 to 142 million m?,

Keywords: deficit, water resources, surface sources, underground water sources, water use

BBenenne. Kak m3BecTtHO, neULUT MPECHON BOABI CYIECTBOBAI Ha MOJIYOCTPOBE
BO BCE BPEMEHA, 3TO CBS3aHO C reorpauueckuM MOJOKEHUEM TEPPUTOPUU M HEpaBHOMEP-
HOCTBIO pacrpenenieHus: peuHoil cetu. Peunas cetb KpeiMckoro momyoctpoBa (PecmyOmnmka
Kpeim u r. CeBacronosns) mpeacraBieHa 1657 pexamu oOuieil mpoTsHKEHHOCThIO 5996 kM
(ryctoTa peunoii cetu 0,22 KM/KM?), Bce ek, 3a HCKIoueHHeM p. Calarup, OTHOCSTCS K Ma-
JBIM pekaM U pyubsM. ['uaporpaduueckast cetb KpbIMCKOro 1osryocTpoBa pa3BuTa HEpaBHO-
MEpPHO U MOJpa3/emsieTcs] Ha paBHUHHYIO U TOpHYIo 4yacTu. ['opHas yacte KpsiMa, sBistoma-
sca 00JacThi0 MUTaHMS OOJBIIMHCTBA PEK MOJIYOCTPOBA, OTIUYAETCS PA3BUTOM pPEUHOM ce-
ThIO, B TO BpeMs KaKk Ha PaBHUHHOM YacCTH pPEeuYHasi CETh peJKasi, MHOTUE BOJOTOKU HAIIOJIHSI-
I0TCS BOJIOHM TOJIBKO B IOJIOBOJIBE.

[To xonMuecTBY MECTHBIX BOJHBIX pecypcoB KpbIM OTHOCHTCS K HauMeHee oOecre-
yeHHbIM peruoHaMm Poccuu. Ee BOOHBIMH pecypcaMu SBISIIOTCS PEKH, BOJOXPAaHUIIMUIIA,
noazemMublie Bojbl. C nepekpoitueM CeBepo-KpeiMckoro kanana, cHabkasiero Bojgoi 90 %
TEPPUTOPUH, FTOT BOIPOC BCTAll 0CO00 OCTpo. 3a mocieaHue 6 JieT ObLIN MPOBEACHBI PA3Inuy-
HbI€ MCCJIE/IOBaHUS, HAIlpaBJIEHHbIE Ha pelleHre JaHHoW mpoOiembl. Tak, cnenuamrcramMu
PocHUUIIM 6511 pazpaboTaH psii MEpONPUATHI, peacTaBieHHbIX B padotax B. JI. ['octumie-
Ba, A. A. Ky3spmuuéna, T. C. [lonomapenko, I'. A. CenuykoBa, A. U. Tumenko [1, 2]. Ycra-
HOBJICHO, YTO B YCJIOBHUAX Ae(UIINTA OAHUM U3 IPHUOPUTETHBIX HANIPABICHUHN SBISETCS paly-
OHAJILHOE BOJIOTIOJIb30BaHKME, KOTOPOE HEBO3MOXKHO 0€3 JEeTaJbHOro aHajau3a Bcex OajaHco-
BBIX COCTaBJIAIOLIUX.

Llenp uccnenoBanus — aHaNIU3 JUHAMHUKU NPUXOAHBIX U PACXOAHBIX COCTaBIISIOLINX
BOoZHOTO Oananca KpbIMCKOTo MoyoCcTpoBa 3a MociaeaHue S JerT.

Martepuanbl u MeToabl. [IpoaHanu3upoBaHbl TaHHBIE IKCIUTYaTUPYIOIIMX OpraHHU3a-
LIMH 110 U3BATHIO U UCIIOJIB30BAHUIO BOJIHBIX PECYPCOB permoHa 3a nepuog ¢ 2016 mo 2020 r.
KaK 10 BCEMY PErHOHY B LIEJIOM, TaK U MO KaXJAOMy pailoHy B 4aCTHOCTH. J1Ji BBIOJIHEHUS
MOCTaBJIEHHBIX 3aJa4 UCIOJIb30BAINCHh METO/Ibl 0000IIEHNS, CPABHEHUS, CACTEMHOI'0 aHAJIN3a
U CTaTUCTUYECKON 00pabOTKH.

PesyabTaTsl U 06cy:xaenusi. /s obecneueHust yCTOWYMBOTO (DYHKIIMOHHPOBAHUS
HSKOHOMHUKH, MPOU3BOJCTBA U >KU3HENEATEIbHOCTH HACEIEHHS] PETHOHY JIOMOJHUTEIBHO
HeoOXx0uMo 0T 379 110 465 MitH M° TpecHO# BozbI (prCcyHOK 1).

ITo mocneqHUM AaHHBIM, IPUBEICHHBIM Ha pUCyHKe 2, o Pecnybnuke Kpeim ¢ 2016
no 2020 r. o0beM 3a0paHHON MPECHOM BOABI U3 MPUPOJHBIX UCTOYHHUKOB COCTABJIsUI B Cpel-
HeM 250 miaH M°. Benmumua HamGombmrero 3a6opa Bomsl 278 MIH M° 3adHKCHpOBaHA
B 2019 r., HauMeHbIIH 00BbeM U3bATHA Npuiencs Ha 2016 T. 1 cocTaBuI 0KoJ10 246 MiH M2,
®dakTHUECKOE MUCIOIH30BaHNE 3a0paHHOM BOJIBI MpEACTaBIeHO Ha pucyHke 2. Tak, HanboIb-
mui 00beM (HaKTUIECKOTO MCIOIB30BAaHUS BOJIBI MPUXOAUTCS Ha BogoaeduiutHbiil 2020 T.
(187,7 mau m3), uTo mo cpaBHeHuto ¢ 2019 r. Ha 1,5 MH M® Gombire. HauMeHbIIHil 06beM
3apuxcuposan B 2017 1. — 174 mun M3, PasHuna Mexry 3a60poM U (paKTHYECKHM HCHOJIb30-
BaHueM npecHoi Boabl B 2020 r. coctapisia 88,03 MiiH M,

B cpennem 3a ucciemyeMblii mepuo/ MpeBbIIICHHEe 00beMa 3a0paHHOM MTPECHOM BOIBI
HaJ (PaKTHYECKUM €€ UCTOIB30BaHUEM COCTABIISLIO OKOJIO 90 MItH M2, DTO MOXKeT ObITh CBSI-
3aHO CO MHOTUMH (haKTOpamH, TaKMMH KaK MOTE€pPH BOJAbI Ha (UIBTPALMIO, HCIApEHHE U
TPAHCIIOPTUPOBKY, a TAKXKE C 3aBBIIICHHBIMU HOPMaMH BOJOTIOTPEOICHHUS.
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Pucynok 2 — Pazanna mexay 3a00poM n paKkTHYECKHM
MCIOJIL30BAHHEM NPECHOM BObI, MJIH M°

OCHOBHBIMH MCTOYHHKAMHU BOIHBIX PECYPCOB B MCCIIEyEMOM PETHOHE SBISIOTCS TI0-
BEPXHOCTHBIE W TIOJJ3¢MHBIE BOJIBI, U3BSTHE KOTOPBIX OTPaHUYNBACTCS AOMYCTUMBIMH JIIMH-
tamu [3-5]. BennunHa JONMyCTUMBIX JTMMUTOB 3a00pa M3 MOBEPXHOCTHBIX BOJIHBIX OOBEKTOB
WU3MEHSETCS B 3aBUCUMOCTH OT BOJIO0OECTICUEHHOCTH To/ia, U, KaKk BUAHO 10 (hopme rpaduka
(pucyHOK 3), 5TH U3MEHEHHUSI MOT'YT OBITh BEChMa CYIIECTBEHHBIMU. MakcuMallbHOE 3HAYCHUE
162 vt M° 3adukcupoBano B 2016 T., a B ClAYIOMEM IOy 06HeM AOMYCTUMOTO M3bATHS
ymenbimmncs B 2,3 paza 10 69 min m°. TIpu 5ToM Ha (aKTHUYECKHUit 3a60p BOJbI U3 HOBEPX-
HOCTHBIX BOJHBIX OOBEKTOB 3TH TOKa3aTed HE BIUSIOT, €T0 BEIWYHHA BapbUPYeTCs B TIpe-
nenax 140-155 muta M3, mpeBbINIas AOMYCTUMbIE TUMMTHL JTO NPUBOAUT K HEGIArOMPHAT-
HBIM TOCJICZICTBUSM, B YaCTHOCTH cpabOTKe BOJOXPAHMJIMIL JI0 YPOBHS MEPTBOro 00beMa.
OTMedaeTcst TeHACHIHS K CHUKEHHUIO IO UCTIOIh30BaHMsI TOBEPXHOCTHOIO CTOKA [2, 6].

Uro KacaeTcsl MOA3EMHBIX BOJ, TO MPOUCXOMUT IMOCTEIIEHHOE YBEIWYCHUE JIOJU MX
U3BATHSL, IPU STOM JONYCTHUMBIE IUMHUTHI He npeBbiatorcs (pucyHok 4). Tak, ¢ 2016 r. 00b-
eM (haKTHUEeCKOro M3bATHS BHIpoC Ha 45 % c¢ 98 mo 142 mum m°. BeposTHo, 3TO CBA3aHO
CO 3HAYUTENBHBIM POCTOM (B 3 pa3a) JONYCTUMBIX 0OBEMOB U3BATHS TOJA3EMHBIX BOJ.

I'paduku Ha pUCYHKE 5 HATJSIHO AEMOHCTPUPYIOT POCT (PaKTUUECKOTO U3BATUS MO/~
3€MHBIX BOJ M CHHIKEHHE JOJHM MCIOJIb30BAHUS MOBEPXHOCTHOTO cToka. B 2020 r. 3adukcu-
POBaHO NpeBbIlIeHUE Ha 8 % J0JIM U3BATHS OJ3EMHBIX BOJ HaJl TOBEPXHOCTHBIMU.
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Pucynok 5 — @akTudyeckuii cyMMapHbIii 3200p BOAbI

N3 MOBEPXHOCTHBIX H MOA3€MHbIX BOAOUCTOYHUKOB, MJIH M3
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Ananmuz PaCXogHbIX COCTABJIAIOMIUX 6aJ1cha BBISIBUJI TPU OCHOBHBIX CTATbU pacXoJa:
IIUTHEBBIC U XO3SIMICTBEHHO-OBITOBBIC HYXKIIbI, IPOU3BOJCTBCHHBIC HYXIbI M PETYISIPHOC
oporrenue. Pacnipesenene 00beMOB BOJIbI 110 TOJIaM TPEJICTABICHO HA PUCYHKE 6.
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Pucynok 6 — ®@akTuyeckoe BogoNoOTpedIeHue, MiIH M3

OCHOBHOI pacxoJHOHM cocTaBstoNIel OanaHca SIBISETCS MUTHEBOE BOJOCHAOKEHHE,
KOTOpO€ B pasHbie rojbl Bappupyercsa oT 44 mo 50 % oT cymMMapHOro BOJOMOTPEOJICHHUS,
MIpUYEeM MOHIKEHHE OTMEYaeTCs B MOCleIHre ToIbl. BomonoTpebiaeHne Ha IPOU3BOACTBEH-
HbIE HYXJbl B CPEIHEM 3a HCCIEIyEeMbIH MepHoJ ocTaeTcs Ha ypoBHE 32-35 % oT obuiei
cyMMblI. [Ipr 3TOM CTOUT OTMETUTH POCT 0OBEMOB BOJOIOIaYH HA OPOIIEHHE, KOTOPHIi yBe-
mnuuiicsi ¢ 6 % B 2016 1. 1o 12 % B 2020 1.

BoiBoabl. B pe3ynbraTe uccneqoBanus yCTaHOBIEHO, YTO JUIs OOeCcTIeueHus yCTONIn-
BOTO (DYHKITMOHHPOBAHMSI YIKOHOMUKH, MTPOU3BOJICTBA U KU3HEACITCILHOCTH HACCIICHHS pe-
THOHY JOMOJIHUTEIBHO Heo0xoaumMo ot 379 no 465 miH M npecHoi Boabl. OJIHaKO B HACTO-
smee Bpems B PecryOnnke KpbeIM mpu U3BATHN MOBEPXHOCTHBIX BOJ| HAOJIFOJAETCS TIPEBBI-
[IEHHE JOMYCTUMBIX JIUIMUTOB U TE€HACHIUS K CHIKEHUIO MCIOIb30BaHUs JaHHOW COCTaBIs-
fomel Oananca. B To ke BpeMsi MPOUCXOIUT 3aMETHBIA POCT JIOJIM MCIOJIB30BAHUS TI0/I3EM-
HBIX BoJ, ¥ B 2020 r. HaOIr0gaeTcs ero mpeBbIIeHHE HaJl TOBEPXHOCTHBIMHU.
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VYIK 633.11»324»

Ilenecoodpa3HoCTh BO3IEJIBIBAHUS 03UMOT
NIIEeHHUIIbI B apH/IHO¥ 30He 10ora Poccun

JAvutpuii [lerpoBuu Cunapenko, Asexceilt Anexcanaposny badenko
Poccuiickuii HayuyHO-UCCIEN0BATEIBCKUI MHCTUTYT ITpobieM Menuopaiuu, HoBodepkacck,
Poccniickas @enepanus

Annomauyus. 11enpo HaAIUX UCCIIEI0OBAaHUH SBJISUIACH OLICHKA BIMSIHUS KIMMATHUYECKUX
YCJIOBHI Ha BO3JIEJIBIBAHUE O3MMOM MIIEHMIIBI B YCIOBUSX apuaHOMN 30HKI tora Poccuu. Ilmo-
maab Bo3aeabiBaHusa o3umol mmeHuisl B 2020 r. Ha rore Poccuu cocraBuia 8636,7 Thic. ra.
AHanmM3 JaHHBIX TOKa3ajl, 4yTo ACPUIUT BOAOMOTPEOICHUS MIICHUIIBI B apUIHON 30HE fora
Poccum mpu MCMONb30BaHUM TEXHOJOTHUH, PEKOMEHIOBAHHBIX 30HAJBLHBIMU CHCTEMaMU
semsenenus, kojne6aercs or 200 1o 3200 m%/ra. MccienoBanus, MpoBeIeHHbIE YIEHBIMU
Poccuiickoro HayyHO-HCCIEI0BATENBCKOIO MHCTUTYTA MPOOJIEM METHOpaLMK, TOKa3aJld, YTO
CyMMapHO€ BOJONOTpeOIeHne 03UMOH MIIEHUIIbI, BO3/IEIbIBAEMOI 6€3 OpOLIeHHUsI, COCTaBIIA-
er 3371-3525 M3/ra, MpH OpOIIEHHH, PEKOMEHTyeMOM 30HATBHBIMH CHCTEMAaMH 3eMIIe/IeNHs,
JaHHKI MOKasaTenb cocTaBnseT 5702—6156 m°/ra, a NMpUMeHEHHe COBPEMEHHBIX CIIOCOOOB
oporeHns obecrednBaeT ero Benuunny 5639-6031 m°/ra. IIpubaBka ypoxkas OT OpOIIEHHS
B BApPUAHTAX C TEXHOJIOTHEH, PEKOMEHIYyeMON 30HAIIbHBIMU CHCTEMaMH 3€MIIeJIEusl, COCTa-
Bria 2,7-7,9 T/ra, B BapHaHTax ¢ TEXHOJOTUEH MPEIU3nOHHOT0 oporrenus — 2,9-8,7 T/ra. Pe-
3IOMUPYSI BBIIIEU3I0KEHHOE, MOKHO CJI€JIaTh BBIBOJ, YTO IMPHU BO3JAEIBIBAHUNA O3MMOMU MIlIe-
HUIIBI B I0KHBIX perrmoHax Poccuu MCIoyib30BaHUE OPOIIEHUS MO3BOJSET BOCIOIHATH HEJNO-
CTaTOK BIIaTM U CHOCOOCTBYET CHIIKEHHUIO HETaTUBHOTO BIIMSHUS KECTKOCTU 3aCYILIMBOTO
KJIUMaTa. 3ajor MOJyYeHUs BBICOKUX M CTAOMIIBHBIX YPOXKAae€B O3WMOM MIIEHHUIIBI — 3TO HC-
MOJIb30BaHNE B YCIOBHUSX apHIHOW 30HHI Iora Poccuu HOBBIX pecypcocOeperaronmx TeXHO-
JIOTUI OPOLICHHUS.

Knrwouesvle cnosa: apuaHas 30Ha, 03MMasi MIICHUIA, KOA(PPHUIUEHT yBIaXKHEHUS, OpPO-
HIEHUE, OpOILIaeMble 3eMIIN

Sk sk sk sk sk sk sk sk sk sk

The feasibility of winter wheat cultivation
in the arid zone of southern Russia
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Abstract. The purpose of our research was to assess the influence of climatic condi-
tions on winter wheat cultivation in the arid zone of southern Russia. The area of winter
wheat cultivation in 2020 in the south of Russia amounted to 8636.7 thousand hectares. The
data analysis showed that the deficit of wheat water consumption in the arid zone of southern
Russia, when using technologies recommended by zonal farming systems, ranges from 200 to
3200 m*/ha. Research by scientists Russian Scientific Research Institute of Land Improve-
ment Problems showed that the total water consumption of winter wheat cultivated without ir-
rigation is 3371-3525 m®ha, with irrigation recommended by zonal farming systems, this
figure is 5702—6156 m®ha, and the use of modern irrigation methods provides its value of
5639-6031 m%ha. The yield increase from irrigation in variants with the technology recom-
mended by zonal farming systems was 2.7-7.9 t/ha, in variants with precision irrigation tech-
nology is 2.9-8.7 t/ha. Summarizing the above said, we can conclude that when growing win-
ter wheat in the southern regions of Russia, irrigation makes it possible to compensate for the
lack of moisture and helps to reduce the negative impact of the arid climate rigidity. The key
to obtaining high and stable yields of winter wheat is the use of new resource-saving irriga-
tion technologies in the arid zone of southern Russia.

Keywords: arid zone, winter wheat, moisture coefficient, irrigation, irrigated lands

Brenenmne. Jlanamadter tora Poccun — onHM 3 Hanboiee aHTPONOreHHo TpaHchop-
MUpYEMBIX B Maciitade crpabl. [Inmonopoaneiimme yepuozeMsl PoctoBekoii o6mactu, Kpac-
HOJapcKoro kpas, nmacroumia CraBpomnonbs, Horaiickoro paitona Jlarecrana, Haypckoro paii-
oHa Yeuynu, YepHbIX 3emenb KanMbIkuM B TEYEHUE CTOJIETUN MOABEPTaUCh UHTEHCUBHOMY
CEeIBCKOX035HCTBEHHOMY OCBOCHHIO [1].

3emuM C 3aCylUIMBBIM KJIMMaTOM Ha tore Poccuu, moaBep:KeHHbIE ONMYCTHIHUBAHMIO,
pacronararotcss B Tpex IOA30HAX Ha mwlomamu: apumHas — 70000 kMm% cemmapuaHas —
320000 km? 1 cyxas cybrymuanas — 830000 km? [2].

ApuIHBIE TEPPUTOPUHU XAPAKTEPUIYIOTCSA 3HAUUTEIBHBIM COUETaHUEM HEeOIaronpusT-
HBIX TPUPOIHO-KIMMATHYECKUX YCIIOBUH, B TIEPBYIO OYepe/Ib CIO/Ia CIeNyeT OTHECTH nedu-
[T OCAJIKOB, BBICOKHE TEMIIEpaTyphbl BO3AyXa Ha (POHE HU3ZKOTO MPHUPOIAHOTO ILIOJAOPOIUS
MOYBHI, KOTOPOE MOKET OBITh YCYTyOJI€HO HAMYMEM 3HAYUTENbHBIX TUIOMIAIeH 3aCOICHHBIX
3eMeJlb C BBICOKMM COJIEpKaHUEM COJIe B IOYBEHHOM MPOQUIIEe U 30HE a’palliu, IPOsBICHH-
€M BeTpoBOii 3po3uu [3].

[lenpro HaMMX HMCCIEIOBAHUM SBJISIIACH OIEHKA BIUSHUS KIMMATHYECKUX YCIOBUU
Ha BO3JIeJIbIBAHUE 03MMOM MIIIEHUIIBI B apuHOM 30He tora Poccun.

Marepuanbl u MeToabl. [Ipyu Hanrcanuu ctaTby OBUT UCIIOJIB30BAH METOJ] aHAIN3a U
CUHTE3a, MO3BOJSIOMINNA Pa3aeisiTh COBOKYITHOCTh HA YaCTH M aHAJIU3UPOBATH KAXKIYIO CO-
CTaBHYIO 4acTb, OMPEJENsisl CBONCTBA OTIEIBHOTO 3JIEMEHTa, YTOOBI MOTOM C MOMOIIBIO CHH-
Te3a MOJIY4YUTh OOIIYIO0 KapTUHY.

PesyabTarbl U 00cy:xnenusi. [lnomans BO3JAEIbIBAHUS O3MMOM MIIEHUIBI HAa FOTE
Poccuu o cocrosiauto Ha BecHy 2020 1. (Tabnuma 1) coctaBuia 8636,7 ThiC. Ta.

AHanu3 JaHHBIX TaOMUIBI | MOKA3BIBAET, YTO TUIOMIAlh O3UMOMN MIICHUIIBI B CYOBEK-
tax lOxnoro denepampuoro okpyra B 2020 r. Bo3pocna B cpenneMm Ha 3,2 % B CpaBHEHHH
¢ 2019 r., naubosee CyIIeCTBEHHO IUIONIAJb BO3JENBIBAHUS YBEIMYMUIACh B ACTpaxaHCKOM
obnactH. PocT MoCeBHBIX MIOMIAACH 03UMOM MINeHMIBI cocTaBuil 31,5 %. He3HauuTenbHBIN
npupoct ot 0,9 1o 5,1 % oTMeuaeTcst B OCTaJIbHBIX CyObEKTaX, UCKII0UeHHe cocTaBisier Pec-
nyonuka KpbiM, rjie OTMEUeHO HE3HAUUTEIbHOE CHUKEHHE IIJIOMAAN 03UMOM MIIEHUIIBI.

B Cesepo-KaBkaszckom ¢enepaibHOM OKpyre Habmogaercss oopaTHas cutyarnus. O0-
mas mion@aasr nmoceBoB o3umon mmeHunbl B 2020 r. cokpatunack no 1985,3 Twic. ra, sto
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B cpaBHeHuu ¢ 2019 r. Hmke Ha 5,6 %. Ilo mecTu cyObekTam IUTOMIA/lb O3UMOM MIIICHUIIBI

yMeHbIImiIach oT 2,3 10 22,2 %. 3Ha4YuTEIbHOE YBEJIMYCHHUE IIOMAAM O3UMOM MIIEHULIBI

(B 1,9 pa3a) ormeuaercst B YeueHckoii PecryOnuke.

Taoauna 1 — CoxpaHuBmasicsi JIOMIAAb BO31eJIbIBAHUS 03MMOM NMIIIEHUIIbI HA KOTe
Poccuiickoii @eaepauuu B 2019-2020 rr. [4]

B trIC. TA
CoxpaHuBuiasicst CoxpanuBuiasicst OTHoOLIEHHE 1710~
CyObekT IUIOIIAAb O3UMOM IUIOIAAb O3UMOM maan 2020 r. B %
mureruisl B 2020 v | mmrennns! B 2019 1. | k miommaau 2019 r.
PecriyOinka Apnpires 92,2 91,1 101,3
Pecriybnuka Kanmbikus 234,6 232,6 100,9
Pecniy6iinka Kpeim 292.6 295,3 99,1
KpacHonapckuii kpaii 1629,4 1550,9 105,1
ActpaxaHckas 0071acTh 3,7 2,8 131,5
Boarorpasckas 061acTh 15275 1485,5 102,8
PocroBckas o0macThb 2871,4 2789,0 103,0
r. ¢. 3. CeBactonoinp — — —
FO:xublii penepanbHbIH
OKpYT 6651,4 6447,2 103,2
PecniybOnuka Jlarectan 77,7 79,5 97,7
Pecrryonuka Marymerns 13,5 17,2 78,2
Kabapauno-bankapckas
Pecrrybnuka 48,0 50,1 95,9
KapauaeBo-Uepkecckas
PecniyGnmka 16,7 21,4 77,8
Pecniybnuka CeBepHast
Ocetust — AnaHus 30,7 31,9 96,2
Yeuenckas PecnyOnmka 113,9 60,8 187,5
CTaBponoiIbCKUN Kpaid 1684,8 1842,1 91,5
CeBepo-KaBka3ckuii
(enepanbHbIii OKPYT 1985,3 2103,0 94,4

Hapsiny ¢ atum apunnas 30Ha tora Poccun mmeer kpaiiHe HeOIaronpusTHbIE KIMMa-
TUYECKUE YCIIOBUS JUIsl BO3JEJIBIBAHUSA O3MMOM IIICHMIIBI, KOTOPBIE B MEPBYIO OYEpENb Xa-
paKTepU3ylOTCS HEIOCTATKOM BJAru, SBISIOMIEHCS OCHOBHBIM JUMHUTHPYIOIIMM (aKTOpOM
(Tabnuma 2).

CornacHo maHHbIM Tabnuuel 2 kodhdunueHt yBnaxHeHus (Ky) apuaHoit 30HbI rora
Poccun konebnercs ot 0,2 mo 0,6, 1. e. yBnaxHenune HepoctatouHoe. Koaddumment MBano-
Ba — BBICOITKOTO — 3TO KpaifHe BayKHBIN KIIMMAaTUYECKHUI TTOKa3aTesb. Beap oH criocoOeH aaTh
KapTUHY 00€CIIeYeHHOCTH MECTHOCTH BOJHBIMU pecypcaMu. ITOT KO((PHUIMEHT HE00X0AUM
JUTSL OLIEHKU Pa3BUTHUS CEJIBCKOTO XO3SAMCTBA, a TaKKe sl OOIIEr0o SKOHOMHYECKOTO IUIaHU-
poBaHus TeppuTopuu [5].

Kak nokazanu uccnenosanus, nposeneHHble yueHsiIMu PocHUNIIM, B PocToBckoit 06-
JaCTH CYMMapHO€ BOJIONOTpeOsIeHHe 03UMOI MIIEHHUIIbI, BO3IENbIBaEMOil 6e3 OpolleHus, co-
craBnser 3371-3525 m%/ra, pu OpONIEHNH, PEKOMEHTeMOM 30HATBHBIMH CHCTEMAMH 3eMITe-
JieNus, TaHHKIH T0Ka3aTeNb yBeIuunBaeTcsa 10 5702—6156 m>/ra, a IpuMeHeHHe COBPEMEHHBIX
CII0COGOB OPOIIEHHS 00ECTICUNBACT COKPAIIEHHE eTo BEMMUMHBI 10 5639—6031 m°/ra. [Tpubas-
Ka YpOXKalHOCTH OT OPOLICHMS B BAPUAHTAX C TEXHOJIOTHEH, PEKOMEHIyEMON 30HAJIbHBIMU CH-
CTeMaMH 3eMJIelieus, cocTaBuia 2,7—7,9 T/ra, a BapMaHThl C TEXHOJOTHEH MPEIM3UOHHOTO
OpOIIIEHHSI CTIOCOOCTBOBAJIM YBEIIMUYCHHUIO YposkaitHocTu 1o 2,9—8,7 1/ra [6-10].
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Tadauna 2 — KnuMaTtu4yeckue 1aHHble apuaHOi 30HbI 0ra Poccnu

CymmMma |IIpomomxu-| Ywucno
AKTUBHBIX | TEJIBHOCTH |JIHEH C Cy-
30Ha Paiion Kmumar | Ky | remnepa- | 6e3M0po3- | XOBesSIMHU
Typ HOTO MepH- |3a TEeTIbIH
(>10°C) | ona, nHel | mepuoj
OueHb
CeBepo-BoCTOYHAS YaCTh sacymui-
[Tonycy- |darectana, LEHTP 1 0T BB, JIETO 0,2—-| 3400- 180-200 40-50
xas AcTpaxaHCKo# 00JacTH, BO- 0,3 3600
OYeHb
cTo4Has yacTb Kanmbikuu
xKapKoe
CeBepo-BOCTOUHAS YACTh
Ouyenr  (PocToBCKO# 00aCTH M
3acym-  |CTaBpONONLCKOTO Kpas, ce- Jleto xap-10,3-1 3000~ 160-180 40-55
Iy Koe, cyxoe| 0,4 3600
JTUBas  |BEpO-BOCTOYHBIEC PAMOHBI
Jarectana
LentpanpHas yactb Po- 30-40
cToBcko# obnactu, CtaBpo- (Ha roro-
3acym- |[mOJIbCKOTro Kpasi, YeuHu, Jleto xap-|0,4—| 2800- 160-190 3amane),
JINBast WNurymernn u Jlarecrana, |koe, cyxoe| 0,5 3600 10-15
ceBepHas — KpacHomapcko- (8 IIpu-
ro kpast 1 CeBepHoit Ocetun a30Bbe)
[IpnazoBckue paiions! Po-
ITony3a- 9
CTOBCKOM o0mactu, nentpa- |Jlero xap-|0,5—| 2800-
CyIIUIN- 180-190 17-33
sas npHas yacth KpacHongapcko- |koe, cyxoe| 0,6 3400
ro Kpas

Hcnonb3ys cipaBOYHUKU U CTAaTUCTUYECKHE OTYETHI, Mbl COOpaM JaHHBIE IO 30HAM
yBrnaxsenus i KOxxHoro ¢enepanbHOro okpyra, BKIIOUYAKOIIME B c€0sl TUIT ITOYBBI, KOJIUYE-
CTBO 3aIlacoB BJIarM B HEH, KOJMYECTBO aTMOC(EPHBIX OCAIKOB JJIsl KaXk/10i 30HbI yBIIaXKHE-
Hus. [lonb3ysch 3TUMHU JTaHHBIMHU, TPOM3BENN pacyeT HEAOCTAaTKa BJIATU JUIS BBIPAIIMBAHUSA

03WMOM TIIEHUIBI (Tabsuia 3).
Tadauua 3 — Tunsl MO4YB M 3anachl BJATH B apUIHOM 30He ora Poccuu

Henocrarok
3anmac | Bmarum s | ATMocdep-
. BJIaTY B| BBIPAIIMBA- |HbBIE OCAJKU
3oHa Paiton ITouBa paliBa” A
MOYBE, | HHSI O3UMOM | 3a TEIUIBIH
MM MIICHUIIBI, |TIEPUOJ, MM
me/ra
1 2 3 4 5 6
CeBepo-BocTo4Has yacTh Jla-
[Ton recrasa, leHTp | 1or AcTpa Temno-xamra- 100
Y o HEHTD Pa” yoBas, 1oxHbiil 3200-2500 | 150-200
cyxas [XaHCKOHW 00JacTH, BOCTOYHAs 120
YepHO3EM
yacTh Kanmbikumn
CeBepo-BocTouHas yacth Po- .
Quer cToBckoit obmactu u CTaBpo OObIKHOBEHHEIH 130
3acym- PO~y osbrit qep- 2400-1700 | 200-250
MOJIbCKOTO Kpasi, CEBEPO-BOC- 150
TuBas . HO3EM
TOYHBIE pailoHbI JlarectaHa
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[Tponomxenue TadIUIIBI 3
1 2 3 4 5 6

IlenTpanbHas yacth PocToB- |OOBIKHOBEHHBIH
ckoit obnactu, CTaBpOIoJib-  |M FOXKHBIN Yep-
3acym- |ckoro kpasi, Yeunu, Muryme- |[Ho3em Ha ceBe- | 140— 1300-1100 300
nuBas |tuM u Jlarectana, ceBepHas — [pe, npeakaBkaz- | 160
Kpacnomapckoro kpast u Ce- |CKuii 4epHO3EM
BepHoil OceTuun Ha [ore
[IpuaszoBckue paiionsl Po- .
[Tony- P 9 P OOBIKHOBEHHBIH
CTOBCKOI 00J1aCTH, IIEHTpa- . 150-
3acyI- U 10)KHBIN Yep- 200 400450
apHasg yacth KpacHonmapckoro 180
TUBast HO3EM
u CTaBpOIOIbCKOTO KPaeB

AHanu3 NaHHBIX TaOMUIBI 3 BBIABWI, YTO ACPUIMT BOJONOTPEOICHUS TaHHOH Cellb-
CKOXO3SHCTBEHHOH KYJIBTYpHI B apUIHOH 30HE rora Poccuu npu MCIoIb30BaHUH TEXHOJIOTHH,
PEKOMEHI0BAHHBIX 30HATBHBIMU CHCTEMAMH 3eMieients, konednercs ot 200 1o 3200 m%/ra.

BbiBoabl. Pestomupys BBIIIEH3I0)KEHHOE, MOKHO C/IENATh BBIBOJ, YTO TPU BO3/EIIBI-
BaHUH O3MMOMH IIICHUIBI B FOXKHBIX PErHOHaX Poccuy MCTONb30BaHUE OPOIICHHS TTO3BOJISIET
BOCIOJIHATH HEJOCTATOK BJIArM U CIIOCOOCTBYET CHMIYKCHUIO HETATUBHOTO BIIMSIHUS )KECTKOCTH
3aCyLUIMBOrO KJIMMara. 3ajJ0r HOJY4YEeHUs BBICOKUX U CTAOMJIBHBIX YPO)KaeB 03UMOM MILIEHU-
bl — 3TO UCIIOJIL30BAHUE B YCIOBUAX apHIHOI 30HBI 1ora Poccuu HOBBIX pecypcocOeperato-
HIMX TEXHOJIOTUH OPOIICHUSI.
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YK 626.824

Onenka BO3MOKHOCTH TOBTOPHOI'0 MCI0JIL30BAHHUS BOJHBIX PeCypcoB
OCYLIHTEJBHBIX CHCTEM B pernoHax 3amaanoit Cuoupn

AHTOH Jleonnaosuu Koxxkanon
Poccuiickuit HayuHO-UCCIIEI0BATEILCKUIT HHCTUTYT MIpo0eM menropaiuu, HoBouepkacck,
Poccniickas @enepanns

Annomayus. 1enpio vcciaenoBaHUM SIBISIIOCH MONYyUY€HUE W aHAINU3 JTAHHBIX 00 00b-
eMe U MUHEepalM3allui JPEHAKHOTO CTOKAa C OCYIIMTEIbHBIX CUCTEM B PErHoHaxX 3amajHoi
Culbupu anst onpeesieHns BO3SMOXXHOCTH MTOBTOPHOTO MCIOIB30BAHUS AJIsl PA3TUYHBIX 1IeTeit
C CO3JIaHWEM COBPEMEHHBIX WHKCHEPHBIX OCYIIUTEIHHO-YBIAKHUTEIBHBIX cucTeM. [l 00-
pabOTKHU TaHHBIX 00 00BEME JIPEHAKHOTO CTOKA U TUIOMIAAX MCIOIB30BAJICS MTPOTPaMMHBII
npoaykt Microsoft Excel. Jlns aHanu3a mojgy4eHHBIX JAHHBIX M IpaUuecKkoro marepualia
UCIIONIL30BAIKCH OOIIeHayYHble MeTOAbl. [IpoBeeHHbIN aHaMu3 MoKa3al, 4To o0bema ape-
HA)KHOTO CTOKA JIOCTATOYHO JUIS YBIAXKHEHUS BCEX TUIOMIAJIEH, 00CTYKUBAEMBIX OCYIIUTEINb-
HbIMHU cucteMamu B OMckoit obmactu u cucremont «lllymapunackasy», B TroMeHCKOM o0macTu
BO3MOKHO yBJIaxkHeHHUE 0KoJo 50 % rmmomtaneid, B Tomckoi obiactu ot 6 1o 22 %. [lokasa-
TEJM MUHEPAJIN3AIHH JPEHAXKHOTO CTOKa B OMCKOM 00JIAaCTH HAXOIATCS B TIPEJIEIax HOPMBI U
coctaBnsitor 4,5-4,7 T/, 9TO TOBOPUT O BO3MOKHOCTH HCIIOJIb30BAHUS I YBIXKHEHUS
CEJIbCKOXO3SHUCTBEHHBIX KYJIBTYp, BBIPAIIMBAEMBIX HA JIETKUX MMECYAHBIX M CYMECYaHBIX XO-
POIIIO IPEHUPYEMBIX MTOYBAX, U PHIOOpPA3BEICHUSI.

Knroueevle cnosa: ocymuTenbsHO-YBIAKHUATEIbHAS CHCTEMA, OCYIIICHHUE, YBIAXXHEHUE,
JIpEHAKHBIA CTOK, 00bEM CTOKA, BOAHBIE PECYPCHI
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Assessment of the possibility of water resources
reuse of drainage systems in the Western Siberia regions
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Abstract. The aim of the research was to obtain and analyze data on the volume and
mineralisation of drainage runoff from drainage systems in the regions of Western Siberia to
determine the possibility of its reuse for various purposes by creating modern engineering
drainage and watering systems. The Microsoft Excel software product was used to process the
data on the drainage run-off volume and areas. General scientific methods were used to ana-
lyze the obtained data and graphic material. The analysis showed that the drainage runoff vol-
ume is sufficient to moisten all areas served by drainage systems in Omsk region and the
Shusharinskaya system; in Tyumen region it is possible to moisten about 50 % of the area and
in Tomsk region from 6 to 22 %. Indicators of drainage runoff mineralization in Omsk region
are within the normal range and amount to 4.5-4.7 g/l, which indicates the possibility of using
for moistening agricultural crops grown on light sandy and sandy loamy well-drained soils
and fish farming.

Keywords: drainage and watering system, drainage, moistening, drainage runoff, run-
off volume, water resources

BBenenune. B Hacrosiiiee BpeMsi B CBSI3U CO CIIOKUBLIMMUCS PEATTMSIMHU OJIHUM M3 TJIaB-
HBIX BOIIPOCOB SIBIISICTCSI PECYpPCOCOEPEKEHHE BO BCEX OTPACIISIX HAPOJHOTO XO3SMCTBA, M B Me-
JUOPALMU B YaCTHOCTU. Tak, Ha OCYLIMTENBHBIX U OCYLIMTEIbHO-YBIAXHHUTEIBHBIX CHCTEMaX
JPEHAXHbBII CTOK, SIBJISIOLIMIACS BHYTPEHHHMH BOJHBIMH PECYPCAMH CUCTEMBI, OECCMBICIEHHO
cOpaceiBaeTcs B BOJIOTIPHEMHHKH, PACHOJIOKEHHbIE 3a IpeesiaMd OCYILIEHHOH TEeppPUTOPHH.
B cBoto ovepenp, B JaHHBIX PErMOHAX CTPAaHbl HAPSLy C OCYLIEHWEM BO3HMKAET M HEOOXOM-
MOCTb B YBJIQXHEHUH B 3aCYILJIMBBIE NEPUOJBI, HEMPOAOIDKUTENBHBIE, HO Ba)KHBIE ISl POCTa
BBIPAILMBAEMBIX CEIbCKOXO3SMCTBEHHBIX KYyJbTYp. B CBSI3M C 3THM MOSIBISETCS MOTPEOHOCTh
B MaKCHMAaJIbHO BO3MOYXHOM MOBTOPHOM HCIIOJIb30BAaHHU BOJHBIX pecypcoB cucteM [1-3].
Bce 310 roBopHT 0 HEOOXOAMMOCTH aKKyMYJIMPOBAHUS BECEHHETO APEHaKHOTO CTOKa JJISl UC-
MOJIb30BAHMUS B JIETHHE MIEPHO/IbI, KOTAa HaOI01aeTcsl HEAOCTATOK IOUYBEHHOM BJIard Ha OCYILIEH-
HOM MaccuBe [4], ¢ co3aHueM COBPEMEHHBIX OCYITUTEIHHO-YBIAXHUTEIBHBIX CUCTEM |5, 6].

B To ke Bpems akTyaJbHBIM SIBIISICTCS BOMNPOC MOBBIMIEHUS 3HEProd3(h(HeKTUBHOCTH
B MEJIMOPATUBHOM KOMIUIEKCE, OecpepblBHOE YBEIUYEHHE CTOMMOCTH IOJAaud OpPOCHUTEIb-
HOW BOJBI TAK)KE BBI3BIBAECT 3HAYUTEIIBHBIN NHTEPEC CEIBbXO3MPOU3BOAUTEIEH K UCIIOIB30Ba-
HUIO 3Q(GEKTUBHBIX TEXHOJIOTUN C IPUMEHEHHEM COBPEMEHHBIX 3JIEMEHTOB MEIHOPATHUBHBIX
cucrem [7].

JlJi OLleHKH BO3MO>KHOCTH TIOBTOPHOT'O MCIOJIB30BaHUS JAPEHAXHOIO CTOKA C CO3J1a-
HUEM COBPEMEHHBIX MH)KEHEPHBIX OCYHIMTEIbHO-YBIAKHUTEIbHBIX CUCTEM JUISl YBIIAXXHEHUS
(c mpuMeHeHueM MPEUMYIIECTBEHHO TOKIEBaHUS), a TaKkKe aKKyMYJIUPOBaHUS N30BITOYHBIX
00BEMOB JIPEHAKHOTO CTOKA B JOMOJHHUTEIBHBIX PETYIUPYIOUIMX €MKOCTAX JTHOO0 mpynax,
UCIIOJIb3YEMBIX B JIaJIbHEHIIEM JIJIsl T0KApOTYIIEHHS U phIOOpa3Be/ieHus, C yCTPOUCTBOM J0-
MOJTHUTENBHBIX COOPY)KEHUH HEO0OXOIMMO MPOBECTH aHAIN3 00BEMOB JIPEHAKHOTO CTOKA U
BO3MOXXHOCTH €T0 JaIbHENUIIETro UCIOIb30BaHUS JIJISl PA3IMYHbIX LIEJIeH.

B cBa3u ¢ 3TUM 1enbl0 HCCIENOBAaHUM SBIIAJIOCH MOJYYEHHWE M aHAIU3 JIAHHBIX
00 00beMe U MUHEPATU3ALUH IPEHAKHOTO CTOKA C OCYIIUTENIFHBIX CUCTEM B PErHMOHAX 3ama-
Hoii Culupu Juid onpeeseHns BO3MOKHOCTH TOBTOPHOTO UCIIOIB30BaHUS [Tl pa3IMYHbIX 11e-
JIEU C CO3JJaHNEM COBPEMEHHBIX MHKEHEPHBIX OCYIIUTEIBHO-YBIAXXHUTEIBHBIX CUCTEM.

Marepuanbl u MeToabl. MTHGOpMaIIMOHHYIO OCHOBY Hay4YHBIX MCCIICIOBAaHHI COCTa-
BUJIM MaTepuaisbl, noiaydeHHsle oT PI'BY «Ympasnenne «OMCKMENNOBOAX03», «YIpaBIeHUE
«TomckMennoBoaxo3», «YnpasieHue «TIOMEHbMETHOBOIX03», B pa3pe3e OTBOAUMOIO 00b-
eMa JIPEHa)XKHOT0 CTOKAa C OCYLIUTENbHBIX CHCTEM U €ro MuHepanuzauuu. s o6paboTku
JAaHHBIX 00 00BeMe JPEHAXHOTO CTOKA U IJIOMIAAX MCIIOJIb30BANICS MPOTPAMMHBIN MPOIYKT
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Microsoft Excel. Jlnst aHanu3a NOMyYeHHBIX JAQHHBIX U TPa(UUecKOro MaTepraia UCIOJb30-

BaJIUCh OOILIEHAYYHbIE METO/BI.

Pe3yabTaThl 1 o0cyxnenue. [y coopa 1aHHBIX 00 00beMe U MUHEpAIM3ALUU JIpe-
Ha)KHOTO CTOKA C OCYIIUTEIBHBIX CUCTEM 3a IOCIeTHHE 5 JIeT 110 pernoHaM 3anaguoit Cubupu
ObL1 czenaH 3ampoc B Takue perroHsl Poccun, xkak Kemeposckas, Kypranckas, HoBocubup-
ckas, Omckas, Tomckast u TromeHckast o0nacT. Bl moiaydeHsl yCpeJHEHHbIE 1aHHbIE, KO-

TOpbIE IPHUBEICHBI B TabuIe 1.

Tabauna 1 — J[anHbIe 0 JPEHAKHOM CTOKE € OCYIIUTEIbHBIX CHCTEM, MMEIO LM XCS
Ha 0asaHce (peepajbHbIX FOCYAAPCTBEHHBIX 0K/IKETHBIX YUpPeKIeHU

no pernonam 3anagnoit Cudupu

IImomane O6bem | Munepa-
HanmeHnoBanune MeTuoOpaTUBHON CUCTEMBbI OCYyILIEHHs, | CTOKa, | JHM3alus,
ra TBIC. M° /1
OI'bY «Ynpasienne «OMCKMEIHOBOIX03)
KotoBmmkosckas OC 2805 4700 4,5
Moxosckasg OC 380 700 4.7
OI'BY «Ynpasnenne «TOMCKMETNOBOIX03»
TOO «Cubupsy, «Makaposckue rapu» u «Ky3Henos- 935 130 B
CKHE y4.»
«CapanuHckue Jiyra» 286 45 —
CIIK «Hanexna» 433 30 —
CIIK «CeMeHOBCKHID» 904 80 —
«KpacHosipckuii mospaep» 209 40 —
«bepe3oBckue myray 500 120 —
CIIK «Ma3zanoBckoe» 2143 220 —
«Kanraiickas» 526 65 —
CIIK «I'uranT», «KoMapoBCKO€ ypouHIIE» 512 135 —
OI'BY «Ynpasinenue «TIOMEHbMEIHOBOIX03»

[Tpunopoxuas MOC fmyropoBckoro paiioHa 539 340 —
Amanaznckas MOC SnyropoBckoro paiioHa 2684 1690 —
Kaasikckast MOC SlmyTopoBcKoro paiioHa 3791 2390 —
MOC «bonoto CrinknHO» AGaTcKoro paiioHa 1207 760 —
MasnaoBckag MOC CopoKHMHCKOro paiioHa 1389 870 —
Hoso-Tpowutikass MOC CopOoKHHCKOTO palioHa 657 410 —
MOC 6. «Kpyrnoe» Kazanckoro paiiona 1323 830 —
Kaypkosckast MOC YTopoBckoro paiioHa 386 240 —
MOC «bonbmaku» ['0bIIIMaHOBCKOTO paiioHa 474 290 —
Kapacynbsckas MOC I'onblIIMaHOBCKOIO paiioHa 603 380 —
Kyxymkuackass MOC I'osbImiMaHOBCKOTO paifoHa 444 280 —
Epnsaxynsckas MOC KOprusnckoro paiioHa 1918 1200 —
Komenesckass MOC OMyTHHCKUI palioH 486 310 —
lymapuackas MOC OMyTHHCKOTO paiioHa 802 2390 —
MOC «llyrait» OMyTHHCKOTO paiioHa 3800 2390 —
["aBpunckag MOC Nmmmckoro paiiona 2728 1720 —
Kynmorckas MOC Ummmckoro paiiona 683 430 —
VYuxo3oBckags MOC MmmmmMckoro paiiona 405 255 —
Muxaitnockas MOC HMmmmckoro paitona 1312 820 —
Hogo-Tapmanckas MOC TroMmeHcKoro paiioHa 1684 1060 —
Musirunckas MOC TioMeHCcKoro paiioHa 1900 1150 —

OC — ocymutenbHas cucrema; MOC — MeXX035IMCTBEHHAs OCYIIUTENIbHAS CUCTEMA.
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Ha pucynke 1 mpuBeneHsl naHHbIE 00 00bEME IPEHAKHOTO CTOKA, (PaKTUYECKUX TLIO-
maax ocymenus no cucreMaM GOI'BY «Ympasnenne «OMCKMETMOBOIX03» U PacUeTHbIE BO3-
MOXKHBI€ TUIOIIAM YBJIAKHEHHS, KOTOPbIE MOXKHO IOJYYUTh MPHU OPOCUTEIBHON HOpME
1500 m%/ra.
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B [Tnomags ocymenns | BosMoEHad cpegHal MIomans velasHeans 8 O0veM cTOKA

PlflcyHOK 1 - 0O0bem APEHAKHOI'0O CTOKA, (l)aKTH‘leCKaﬂ H BO3MOKHasA
CpeaHsada pacueTHasl NJ0IAAH YBJIAKHEHUSA JPCHAKHBIM CTOKOM
Mo ynpaBJ€¢HUIO «OMCKMeJIHO0BOIX03)

OO6paboraB naHHbIe 00 00bEME MPEHAKHOTO CTOKA C OCYIIUTENBHBIX CUCTEM U IUIO-
manax no ®I'bY «Ympasienne «OMckMennoBoaxo3» (Tabmuna 1, pucyHOK 2), MOKHO clie-
JaTh BBIBOJ, YTO 00BbEMa JAPEHAKHOTO CTOKA, MO MPEJOCTaBICHHBIM JAHHBIM, JTIOCTATOYHO
JUISl YBIQXKHEHUS TUIONIAIe OCYIIUTEIbHBIX CUCTEM, a TAKKE UMEETCs] HE3HAaYUTENbHas BO3-
MO>XHOCTb aKKYMYJIUPOBAHHUS B IOMOJIHUTENIbHBIX PErYIUPYIOIINX EMKOCTSIX.

N36bITOUHBIA 00bEM TPEHAKHOTO CTOKA MOXKET OBITh MCIIOIB30BaH ISl YBIIAXXKHEHUS
HEOOJIBIINX JTOTIONHUTEIBHBIX TUIONIAACH, HO TPH 3TOM €ro MHUHEpAIU3alus HaXOJIUTCA
B nipeaenax 4,5-4,7 r/n. Cornacao C. S. be3nuunoii [8], naHHas MuHEpaau3aIus MOIXOIUT
JUTSL YBJIQKHEHUS JIETKUX TECYaHBIX U CYTMIECYAHBIX XOPOIIIO APEHUPYEMBIX MTOYB, UTO TOBOPUT
0 BO3MOYXHOCTH MOBTOPHOI'O MCHOJIB30BaHUS JPEHAXKHOTO CTOKA ISl YBJIA)KHEHUSI OCYIIEH-
HbIX TEPPUTOPUM C CO3IaHHEM COBPEMEHHBIX OCYIIMTEIbHO-YBIAXKHUTEIBHBIX CHCTEM
JUTSI IOBBINIEHUS 2(P(EKTUBHOCTH UCIIOJIb30BAHUSI BOJHBIX PECYPCOB CUCTEMBI.

Ha pucynke 2 npuBeneHbl 00beMbI IPEHAKHOTO CTOKA, (DaKTHUECKUE TUIOMIAIA OCY-
weHus 1o cucreMam PI'BY «Ynpasnenue «TOMCKMETMOBOAX03» U PACUETHBIE BO3MOXKHBIE
TJIOMIAN YBJIAKHEHHS, KOTOPhIE MOKHO TIONYYHTh TIPH OPOCHTENbHOH HOopMe 1200 M>/ra.

AHanM3 MOyYeHHBIX TAHHBIX TI0Ka3aJl, 9TO0 00beMa IPEHAKHOTO CTOKA HEAOCTATOYHO
JUIS YBIIQXXKHEHUS TIUIOMIAEH, OOCTY)KHBAEMBIX OCYIITUTEIHHBIMH CHCTEMAaMH, YTO TaKXKe
HE TTO3BOJIUT HAKOMUTh U3JMIIKA JIPEHAKHOTO CTOKA B PETYIHUPYIONIMX €MKOCTSIX. AHaIIN3
MOJTYYEHHBIX JaHHBIX O (DAKTHUYECKUX TUIOIMIASX OCYIICHHS] U BO3MOXKHBIX CPEIHUX pacuer-
HBIX IJIOIIAJAX YBJIAXXHEHHUS IOKa3ajl, YTO BO3MOKHBIE IUIOLIAAM YBIAXHEHHUS IO KaXIou
CUCTEME MOT'YT OBITh He Oosee 6—22 % oT ux oOcIyXkHuBaeMoU oM. B cBsi3u ¢ ATUM 1715
VBIOKHEHUS TUIOMIAJCH MpEACTaBIEHHBIX OCYIIUTENBHBIX CHUCTEM MOTPeOyeTcsl TOTOTHH-
TETbHBIN 3200p BOJIBI U3 BOJOUCTOYHHUKA.

O6paboTaB MoaydyeHHbIE JaHHBIC O TUIOMIAISIX U 00BEME IPEHAKHOTO CTOKA C OCYIIIHN-
tenpHBIX cucteM 1o ®I'BY «Ympasnenue «TromenbMennoBoaxo3y (Tabdnuna 1, pucyHok 3),
MOXXHO CJIeNaTh BBIBOJ, YTO O00OBbEMa IPEHAXKHOTO CTOKA HEIOCTATOYHO IJIsl YBJIAKHCHHS
mIomasei, o0CIy)KMBaEMbIX OCYIIUTEIbHBIMA CHCTEMaMH, YTO TakK)KE€ HE MO3BOJIUT HAKO-
MATh U3JUILIKU APEHAKHOTO CTOKA B PETYJIUPYIOIIUX EMKOCTSX.
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DakTHYECKHE IUIOIAIN OCYILIEHUS 110 OCYIIUTEIbHBIM CUCTEMAM U BO3MOXHBIE CPEJI-
HUE pacueTHbIC IUIONIAAH YBIAKHEHHS IPH opocHTelbHoi Hopme 1200 mMY/ra mo ®I'BY
«Ynupasnenue «TFOMEHbMEINOBOAX03)» IPUBEJCHBI HA PUCYHKE 3. AHAJIU3 NOJyYECHHBIX JaH-
HBIX II0Ka3aJl, YTO BO3MOYKHBIE IUIOIIAAM YBJIAKHEHUS 110 KaXXJIOM CHUCTEME BapbUpYIOT
B nipeaenax 50 % oT ux oOcimyXuBaeMon Iutomaan. TOJBKO Ha OJTHON MEKXO03SMCTBEHHOU
ocymmTensHoi cucreme «lllymapuHckas» o0beMa CTOKa JOCTATOYHO IS YBIKHEHUS BCEH
00CIyKMBAaEMOW IUIOIIAM CHUCTEMBbl U JOINOJHUTEIBHOTO HAKOIUIEHUS IPEHAKHOTO CTOKa
B PETyJUPYIOIIEH €eMKOCTH C MPUMEHEHHUEM B KayeCTBE YBIQXKHUTEIHHOU CETH pa3padoTaH-
HBIX KOHCTPYKTHUBHBIX PELIEHUM MEJIMOPATUBHBIX CHCTEM, HMEIOLIUMX B COCTABE IPYHAbI-
Hakonutenu [9, 10]. B cBs3u ¢ 3TUM ISl YBIAQXHEHUS TUIOMIAACH MPEACTABICHHBIX OCYIIU-
TeNbHBIX cucteM, kKpome «lllymapunckoit», morpeOyercs IOMOTHUTEIbHBI 3a00p BOIbI
U3 BOJOUCTOYHUKA. BO3MOXKHO yBelIMYEHHE YBIAXKHSIEMbIX IUIOIIAJEH Ha JaHHBIX CHUCTEMax
[IPY BhIpAIIMBAaHUK MEHEE BJIArojit0OMBBIX CENbCKOXO3SICTBEHHBIX KYIbTYp (3€pHOBBIE, KOP-
MOBBIE KYJIBTYPBI).

BaxHpIM MOMEHTOM B pelIeHHM OJHOU U3 3aaau «CTpaTeruu pa3BUTHUS pbIOOXO3sii-
cTBeHHOro komiuiekca Poccuiickoit ®enepanuu Ha nepuoa 10 2030 roga» MOXKET NOCITYKUTh
MCII0JIb30BaHUE U3JIHIIKA IPEHAKHOTO CTOKA C OCYLIUTENbHO-YBIIAXKHUTEIIbHBIX CUCTEM C CO-
3/IaHUEM PETYJIHUPYIOIUX EMKOCTEM B BMJI€ BOJOXPAHWJIMIL WU HPYAOB, NMPUMEHSIEMBIX
JUTsl ppIOOpa3Be/ieHusl, YCTPOHCTBOM HEOOXOIMMBIX KOMILUIEKCOB TUIPOTEXHUYECKUX COOPY-
JKEHUH, 4To BO3MOXHO Ha cucreMax ®I'BY «Ympasnenne «OMCKMEINOBOIX03» C YMEHbIIIE-
HUEM OPOCUTEIILHOM HOPMBI 33 CUET UCIOJIb30BAHUS KOPMOBBIX M 3€PHOBBIX KYJIBTYp U IO-
Jy4eHHs TOMOJHUTENHFHOTO 00beMa BOJIbI U HA MEXKXO3SHCTBEHHON OCYIIMTENbHON CHCTEME
«[IlymrapuHcKas».

BbiBoabl. B pesynbrare nccnenoBaHuil M aHanM3a NOJIYYEHHBIX JaHHBIX 00 00beMax
JPEHaXHOTO CTOKA BBISIBIEHO, 4To Ha 100 % Teppuropuii, 00CIyKMBAEMBIX OCYIIUTEIbHBIMU
cucteMaMu B OMCKOM 00J1acTH, BO3MOXKHO IMPOBOJUTH YBJIQKHEHUE JIPEHAKHBIM CTOKOM
B IIOJJTHOM 00beMe BCEeX OOCITY)KMBAEMBIX IUIOMIAIEH ¢ aKKYMYJTUPOBAaHUEM B PErYJIUPYIOIINX
e€MKOCTAX, B TOMCKOW 00JaCTH IUIONIAIA YBIIAXKHEHUS COCTABJIAIOT OoT 6 10 22 %, B TromeH-
cKoit 061macTu okono 50 % mpu opocutenbHoi Hopme 1200 M%/ra, IpK CHUKEHHH OPOCHTENb-
HOW HOpPMBI 3a CUET BBIPAIMBAHUS MEHEE BJIAroIOOMBBIX KYJIbTYpP BO3MOXHO PaCHIMpEHHE
YBJIQXKXHAEMBIX IIIOIIAJIEH.

B cBs3u ¢ Tem, uTo 00beM cToka B OMCKOM 00J1aCTH U Ha MEKX039HCTBEHHOM OCYIIIH-
TenbHOU cucteme «lllymiapuHckas» npeBbIIaeT 00beM BOAbI, HEOOXOAUMBIN I YBIa)KHE-
HUS OCYHIEHHBIX IUIONIa/Iel, UMEETCsl BOBMOXKHOCTh JTOTIOJHUTEILHOTO HAKOTUIEHUS IpeHaX-
HOTO CTOKa B Pa3IMYHBIX PETYIUPYIOUIMX €MKOCTAX (Tpy/bl-HAKOMUTENH, OacceiHbI-
HAKOMUTENH U JIp.) AJIs €ro JajbHEeHIIero NpuMeHEeHNs B LeJsX phlOopa3BeIeHus!.

[Toka3zaTrenu MUHEpaTU3aIMK APEHAXHOTO CTOKA OBLIN MOJIY4YEHBI TOJIBKO 0 OMCKOM
001acTH, OHU HaxoJsTcs B npenenax 4,5—4,7 r/1, 4To TOBOPUT O BO3MOKHOCTH MCIIOJIB30Ba-
HUS JJIS OPOILEHUS CEJIbCKOXO3SIIICTBEHHBIX KYJIbTYp, BHIPAIIMBAEMBIX Ha JIETKUX MECYaAHBIX
Y CYIIECYAHBIX XOPOILO IPEHUPYEMBIX I10YBAX.

IIpoBeneHHas olieHKa MOTEHIMAla MOBTOPHOTO HCIIOJIB30BAHMS BOJHBIX DPECYpPCOB
OCYIIMTEIBHBIX CUCTEM B perruoHax 3amaaHoil Cubupu mokasajia TaKyl BO3MOXHOCTb C CO-
3/1aHUEM COBPEMEHHBIX OCYIIUTENIbHO-YBIAKHUTEIbHBIX CUCTEM M KOMIUIEKCA THJIPOTEXHH-
YECKUX COOPY>KEHUH /715l pblOOpa3BeACHUS.
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VJIK 631.15:631.58

K Bonpocy kommiexcHoi nugpoBoii cucreMbl yIIpaBJIeHHsA
CeJIbCKOXO0351iCTBEHHBIM ITPOM3BOCTBOM

Aunekceit Hukosaesnu Perxaxos, /Imutpuit Bukroposny MapTeiHOB
Poccwuiickuii Hay9HO-UCCIIEI0BATELCKUI HHCTUTYT MpobieM Menuopaiini, HoBodyepkacck,
Poccuiickas @enepanus

Annomayus. llens — u3ydeHre COBPEMEHHOTO COCTOSIHUS U MEPCHEKTUB HCIOJIb30-
BaHUs KOMIIJICKCHBIX HH¢pOBHX,CHCTGMIC€HBCKOXO3HﬁCTBeHHOFO IMPOU3BOACTBA U TOYHOI'O
3emiieienusi. PaccMoTpeHbl COBpeMEHHbIE TOTOBbIE pelIeHHs] U MIaTGOPMBI 1711 CO3/1aHUs Ta-
KHUX I/IH(i)OpMaI_[I/IOHHLIX CUCTCM, IIPCACTABJICHHBIC B OTKPBLITHIX UCTOYHHUKAX CCTHU I/IHTepHCT.
B nannoii cdepe akTHBHEE BCETO HCIOJB3YIOTCA CHUCTEMbl MapauIeIbHOTO BOXKICHHS, WH-
dopmaTnzanuu W MOHHTOPWHTA, KApTHPOBAHUS YPOKaWHOCTH U IU(B(PEpEeHIUPOBAHHOTO
BHECEHUS yI0OpeHU, a TakKe CO3AaHHE SJEKTPOHHBIX KapT MOoJiel ¢ MPUMEHEHHEM CITyTHU-
KOBBIX CHUCTEM HaBHFaHHH.I%Bpa6OTqHKOB M OpraHu3anuu, KOTOPLIC IMPEAOCTABIAKOT HdaH-
HbIE [IU(PPOBBIE CHCTEMBI, MOYKHO Pa3/IeJINTh Ha YEThIPE KATETOPUU: MMOCTABIIUKH CEIbCKOXO0-
3SUCTBEHHOW TEXHHKHU U CHCIHAIM3HPOBAHHOTO O0OOPYIOBAHMS JIJII TOYHOTO 3eMJICHCITHS U
TeJIeMETPUH; Pa3pabOTUMKH, KOTOpble (OPMUPYIOT pEUIeHHs AJs 3aKa3uyuKa ¢ BO3MOYKHO-
CTBhIO U3MCHCHUA HpOFpaMLHﬂHT)O6CCH€q€HHﬂ moa 3asABJICHHBIC HYXX/bI U IMIPOU3BOIAAT ITOA-
0op crnenoOopynoBaHus; pa3pabOTYMKU TOTOBOTO PELIECHUS MPOTrPAMMHOIO OOecreyeHUs
C MHTErpalneil OnpeeIEHHOTO CIEIUATM3UPOBAHHOTO 000PY/IOBAHMS BEAYIIIUX MMPOU3BOIHU-
Teneil; pa3paboTYMKU MPOTrpaMMHOr0 obOecriedeHus], MpeAoCTaBisionIe miaThopmy, HeoO-
XOJUMYIO UISl CO3JaHusi COOCTBEHHOW MHGOPMAIIMOHHOW cucTeMbl. Bee Gonbiee pacmpo-
CTpaHEHHUE U Pa3BUTHE PACCMOTPEHHBIX KOMILIEKCHBIX HU(PPOBBIX CUCTEM YIPABICHUS CEIb-
CKOXO3SIICTBEHHBIM MPOU3BOJICTBOM 00YCI0BIEHO 3 ()EKTUBHBIM IPUMEHEHUEM Ha MPaKTH-
K€, KOTOPOE BEJIET K COKPALIEHUIO 3aTPAT U YBEIUYECHHUIO TPOU3BOAUTEIIBHOCTH.

Knrouegvie cnosa: nudpoBble TEXHOJIOTUH, TOUHOE 3eMIIEIENINE, IUPPOBOE CENbCKOE
X03SUCTBO, ITU(POBHIE CUCTEMBI YIIPABICHUS

% 3k 3k ok sk 3k ok ok ke k-

On issue of an integrated digital control
system of agricultural production

Aleksey N. Ryzhakov, Dmitry V. Martynov
Russian Scientific Research Institute of Land Improvement Problems, Novocherkassk,
Russian Federation

Abstract. The purpose is to study the current state and prospects of using complex dig-
ital systems for agricultural production and precision farming. The modern ready-made solu-
tions and platforms for creating such information systems, presented in public sources on the
Internet are considered. In this area, the most actively used systems are parallel driving, in-
formation and monitoring, yield mapping and differentiated fertilization, as well as creation
of electronic field maps using satellite navigation systems. The developers and organizations
that provide these digital systems can be divided into four categories: suppliers of agricultur-
al machinery and specialized equipment for precision farming and telemetry; developers who
create solutions for the customer with the ability to change software for the stated needs and
make the selection of special equipment; developers of ready-made software solutions with
the integration of certain specialized equipment from leading manufacturers; software devel-
opers who provide the platform needed to build their own information system. The increasing
distribution and development of the considered complex digital agricultural production man-
agement systems is due to their effective application in practice, which leads to costs reduc-
tion in and an increase in productivity.
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B Hacrosimuii MOMEHT NMPOU3BOAMTCS MHTEHCUBHAS LU(poBast TpaHchopMaIus cenb-
CKOT'0 XO35IHICTBa MMOCPEICTBOM BHEAPEHUS IHU(PPOBBIX TEXHOJIOTUH U TIIATPOPMEHHBIX perIe-
HUN JUia oOecreueHus: TEXHOJIOTHYECKOro IPOphIBa B arpoNpOMBIIUIEHHOM KOMILIEKCE
(AIIK) 1 mocTr)eHHus pocTa MPOU3BOIUTEIHLHOCTH Ha «M(POBBIX» CENbCKOXO03SHCTBEHHBIX
OPEINPUATHSX, B T. 4. © B paMKax HallMOHAJIBHOH 1maat(opmMbl 1u(poBOro rocy1apCTBEHHOTO
YIOpaBJICHUS CeIbCKUM X03sticTBOM «lludpoBoe cenmbckoe xozsiictBo» [1]. CoBpemMeHHBII
YpOBEHb pa3BUTUS IU(PPOBBIX TEXHOJIOTUH YK€ ceifuac Mo3BOJISIET CO3/1aBaTh pabOTOCIOCO0-
Hble U 3()()EKTUBHBIE CEPBHUCHI U CUCTEMBI YIPABICHHS CEIbCKOXO3SMCTBEHHBIM MPOU3BO/I-
CTBOM, 4TO cOOTBeTCTBYeT Yka3y I[Ipesunentra PO «O crpaTeruu Hay4HO-TEXHOJIOTHUECKOTO
paszButus Poccuiickoii @enepanmm» ot 1 gexadps 2016 r. Ne 642. CoryiacHO eMy B HacTOs-
11ee BpeMsl JI0JKHA MOJIHBIM XOJ0M BECTHCh pealin3aliisi BTOPOro 3Talia JIaHHOM cTpaTeruu,
B PaMKaxX KOTOPOI'O JIOJLKHBI PEAIM30BaThCS MEpbl, HANpaBJIECHHbIE HA CTUMYJIMpPOBAaHUE Iie-
pexoja K CTaJIuu aKTUBHOM KOMMeEpILUaIH3alud Pe3yIbTaTOB HHTEIUIEKTYabHOM JeaTeIbHO-
CTH U K MaclITaOHOMY CO3JaHUIO HOBBIX IPOJYKTOB U YCIIYT, OCHOBAHHBIX Ha TEXHOJIOTHUSX,
OTBEYAIONIUX Ha OOJIbIINE BHI3OBHI [2].

OpnuM w3 rnaBHBIX acnekToB pa3BuTHs AlIK sBnsercs TouHOe celbcKoe XO034KWCTBO
(Precision agriculture), B cTpykTypy KOTOpOro BXOAAT TO4HOe 3emienenue (Precision
farming) u Tounoe xuBoTHOBOACTBO (Precision livestock farming) [3]. Tounoe 3emienenue
SBIISIETCS KOMIUJIEKCHOM BBICOKOTEXHOJIOTUYHONW CHUCTEMOM CENbCKOXO3SIICTBEHHOTO Me-
HEPKMEHTA, BKITIOYAIoNIel B cebs TeXHOIOTUM rinodanbHoro nosuimonuposanus (GPS), reo-
rpaduueckue nadopmaronnsie cuctemsl (I'MC), Texnomoruu onenku ypokainoctu (Yield
Monitor Technologies), Texxonoruto nepemeHsoro Hopmuposanus (Variable Rate Technolo-
gy), TEXHOJOTMH AUCTAHIIMOHHOTO 30HAMpoBaHus 3emnu (/133) u pemeHust TEXHOJIOTHH UH-
tepHera Beuel ([oT) [4]. Bee yame B AIIK Haxondr cBoe nMpuMEeHEHHE MHTETPUPOBAHHbBIE
CEJIbCKOXO3SMCTBEHHbIE MPOU3BOJICTBEHHBIE CHCTEMBbl, OCHOBAHHbIE Ha JOCTH)KEHMSX HH-
(opMalMOHHBIX TEXHOJIOTUH, UCTIOIb30BAaHIUH CUCTEMbl aBTOMAaTHUYECKOTO YIPABICHUS CeJlb-
CKOXO3SIICTBEHHOW TEXHUKOM U €€ peryJupoBaHMs, CEHCOPHON TEXHUKH U OOIIeH KOMIIbIO-
TEpU3aLUN BCEX MPOIIECCOB CEIbCKOXO3SIICTBEHHOIO MEHEXKMEHTA U HAIlpaBJICHHbIE Ha OIl-
TUMH3ALMIO arpOTEXHOJOTMH M CTAaOMIU3AIMIO MPOJYKTUBHOCTH arpoleHO30B MpU MUHH-
MaJIbHOM OTPULATEIbHOM BO3JIEHCTBUU Ha OKPYKaIOILYI0 cpeny [5].

[Ipumenenne UGPOBBIX MHTEIIEKTYaIbHBIX MPOU3BOJICTBEHHBIX TEXHOJOTUH M PO-
0OTH3UPOBAHHBIX CHCTEM CO3JA€T BO3ZMOXHOCTh BHEAPEHHUS HOBBIX (JOpPM ympaBiIeHHUS IpPoO-
M3BOJICTBOM M YMEHBIIAET BIMSIHME 4YeloBeUecKoro (hakropa, BeleT K yBEJIWYEHUIO 3(dek-
TUBHOCTH UCIOJIb30BaHUS CEIbXO3TEXHUKHU U B Pe3yJbTaTe MPUBOJUT K COKpAIICHHIO 3aTpaT
Ha MPOU3BOJICTBO MPOIYKIMH, CEMEHA, YAOOpEeHHUs, SAOXUMHUKAThI, a TaKKe K TMOBBIIICHUIO
YPO>KalHOCTH arpoKyJibTyp [6].

B 2018 r. LleHTpOoM NpOrHo3upoBaHus 1 MOHUTOPHUHIA COBMECTHO ¢ JlemapramMmeHToM
HAy4YHO-TE€XHOJOTMYECKON MOJUTUKH U oOpa3oBaHuss MuHcenbxo3a Poccum opranmzoBaH
cOop craTHCTUYECKOH MHpOpPMALKUU 00 MCMOIb30BAHUU 3JIEMEHTOB TOYHOTO CEIbCKOIO XO-
3stiicTBa B 52 peruoHax. JlugepaMu MCHOIb30BaHUS TOUHOTO 3€MIIEIEIHS, COTJIACHO OITyOIH-
KOBaHHBIM JaHHBIM, sBJs0TCS KpacHonapckuiil kpait 1 Boponexckas obnacts [7, 8]. B Po-
CTOBCKOW 00J1acTH, K COXKaJIEHUIO, BHEJPEHNE TOUYHOTO 3eMJIEIEeTUsl BEETCsl HE TaK WHTEH-
CUBHO. BBICTpOMY BHEIPEHHIO CHCTEMBI TOYHOTO 3E€MJIE/IETHNS B PETMOHE MEIIAET BBICOKUI
YPOBEHb M3HOCA CENbCKOXO3SHUCTBEHHOM TEXHUKH, 46 % KOTOpOHl sKCcIuTyaTtupyercs Oosee
10 net. JInst OOHOBIICHHSI TEXHUKH PAacCMAaTPUBAETCS BO3MOXHOCTH MPEAOCTABICHUS CyOCH-
U TeM TPOU3BOIUTENSAM, KOTOPbIE BHEAPSIOT HU(PPOBBIE TEXHOJIOTUU U HCIIONB3YIOT CPEe-
CTBa TOYHOTO 3emiienenus [9].

HecMoTpst Ha uMeronyecs: Ca0KHOCTH, HH(DOPMAIMOHHBIE CUCTEMbl TOYHOTO 3eMJIe-
JeNUsl Pa3sBUBAIOTCS U YCIEIIHO BHEAPSIOTCS B CEIbCKOXO3SHMCTBEHHOE IPOU3BOACTBO
(arpoxonmuHary U depMepcKue Xo3sicTBa). B manHoil cepe akTMBHEE BCErO MCIOJIB3YIOTCS
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CUCTEMBI MapaJUIeTbHOTO BOXKIEHUS, MH(POpPMATH3AMY U MOHUTOPUHTA, KAPTHPOBAHUS YPO-
*aitHocTu U 1udQepeHTupPOBaHHOTO BHECEHUS YAOOPEHUH, a TaK)Ke CO3/IaHUE IEKTPOHHBIX
KapT I0JIe ¢ NpUMEHEHUEM CITYTHUKOBBIX CUCTeM HaBuranuu [6]. [loMumo yka3aHHBIX, miep-
CHEKTUBHBIMH HAINpPaBICHUSIMH PA3BUTUSA JaHHBIX HH(MOPMALMOHHBIX CHCTEM SIBIISIFOTCS:
QG depeHIIMPOBAHHOE ONPBHICKUBAHHE, MOHUTOPUHT COCTOSIHUS TIOCEBOB C MCIIOJIB30BAaHHEM
JUCTAaHIIMOHHOTO 30HAMPOBAHUS, JOKAIBHBIN OTOOp MpoO MOYBHI B CUCTEME KOOPIMHAT, MO-
HUTOPUHT KadecTBa ypoxkas, nuddepeHInpoBaHHOE BHECEHUE PETYISATOPOB pocta, audde-
PEHIIMPOBAHHBIN IO TUIOMIAAH MOceB, AuddepeHnpoBaHHas 00paboTKa MOYBbI, COCTABICHUE
KapT 3JIEKTPOIIPOBOIHOCTH TOYB, uHTepHET Bemier [10], Gonpimme nanusie (Big Data), 6ec-
MTAJIOTHBIE TPAKTOPHI (KOMOAWHBI), ICKYCCTBEHHBIN MHTEIUICKT 1iist AITK.

B PocToBckoit 001acTu B JAHHOM HAIpaBJICHUH YCIEIIHO padoTaeT psaa pa3padoTdu-
KOB U OpraHu3allui, pa3Inyaronuxcs Mexay co00i MocTaBisieMoil MpoAyKIHen: ceIbCKOXO0-
35ICTBEHHAs] TEXHUKA, CIIELUAIN3UPOBAHHOE 000PYJOBaHKE JUIsl TOUHOTO 3€MJIENIEIHs U Te-
nemetpuu 1 nporpammuoe obecrneuenue (I10) (tabnuma 1).
Tadoauua 1 — Kateropuu pa3padoT4uKoOB M OPraHu3anMii B 00/1aCTH TOYHOT 0

3eMIIe1eIus
Kareropus nocraBuimka u
ITocTaBnsieMbIil IPOLYKT pa3paboTurka

| I I v
CeJIbCKOX035IMCTBEHHAs TEXHUKA + +
Crneunanu3upoBaHHOe 000PYJOBaHUE IS TOUHOTO
3eMIICICIUS U TeIIEMETPUN + + +
13(0) + + +

| [TocTaBIIMKKM CENbCKOXO3IHCTBEHHON TEXHMKHM M CIIEHUAIN3UPOBAHHOIO 000pYIO0-
BaHUs JJI11 TOUHOTO 3€MJIEJICNINS U TEIEMETPHH.

Il PazpaGoTunku, koTopsle (GOPMUPYIOT pEIIeHUs I 3aKa3uhKa ¢ BO3MOKHOCTBIO
n3Mmenenus 10 nop 3asBiIeHHBIE HYX/IbI U IPOU3BOAAT MOJI00P CHE000pyI0BaHUS (J1aT4u-
KM, TEPMUHAJIbl MO3UIIMOHUPOBAHUS, METEOCTAHIIMM, CHUCTEMBI MAPAJUIEIbHOIO BOXKJIEHUS,
OecniunotHble eTaTenbHble annapatsl (BIIJIA) u mp.).

Il Pa3zpaboTunku roroBoro pemenus [10 ¢ unTerpanueil cnenuaau3upoBaHHOIo 000-
pYyZlOBaHUS BEAYLIUX MPOU3BOAUTENEH (AaTYMKU YPOBHS TOIUIMBA, TEPMUHAIBI [€OMPOCTPaH-
CTBEHHOTO MO3UIIOHUPOBAHHUS U TIP.).

IV Paspabotuuku [10, nmpenocrasmustomue miatGopmy, HEOOXOIUMYIO ISl CO3TaHUs
COOCTBEHHOM MHPOPMALIMOHHOMN CUCTEMBI.

[TocTaBIIMKY CeNbCKOXO03IUCTBEHHON TEXHUKH U CIIEHUAIIM3UPOBAHHOTO 000PYI0BAHUS
IIPENOCTABIISAIOT TEXHUYECKUE PELIEHUS Ul KOHTPOJIS B PEKUME OHJIAIH U yIIPABJIEHUS TEXHO-
Joru4eckumMu mpoueccamu Ha npeanpuaruax AIIK m cucrembl TOYHOTO 3emileleNnus: OcCy-
IIECTBJIEHUE CIIyTHUKOBOIO MOHMTOpHUHra TpaHcmnopra, pemenus GPS, 'NTIOHACC s opra-
HU3AlMKM y4yeTa KOHTPOJIS TOIJIMBA HA MEPEIBHKHBIX TOIIMBO3AIMPaBUIMKAX U CTallMOHAp-
HbIX A3C, Mpou3BOACTBO JAATYMKOB CHITYUYUX MATEPHAJIOB U 3ariyOJeHHs] OpYyausi, METeo-
CTaHIUH, CUCTEM MapajyieIbHOTO BOXKACHUS M MOJPYIUBAIOIINX YCTPONCTB, CUCTEM aBTO-
MUJI0Ta ISl TEXHUKHU, CUCTEM aBTOMAaTHYECKOT0 OTKJIIOUEHUs CEKIINI 1 IepeMEHHON HOPMBbI
JUIsL OTIpBICKMBaTeNel U pa3OpachiBaTelnei, CHCTEM MOHUTOPUHIA YpOXKalHOCTH, CHCTEM
BbICEBA, cUCTeM AM(GHEepeHIUPOBAHHOTO BHECEHUs yIOOPEHMH M CHUCTEM BBIPAaBHUBAHUS
(CITyTHUKOBOW TUIAHUPOBKH TOJIS).

bonee rubkuii M pacIIMPEHHBIN CIEKTP YCIYT U MPOIYKTOB MPEIOCTABISIIOT pa3paboT-
4yuKd, hopmupyronme Te win uable pemenus 110 u o0opynoBaHus, UCXOA U3 MOTpeOHOCTEH
3aka3z4yuka. B 3aBucuMocTH OT HEOOXOAMMOro 000pYyIOBaHUA (AATYUKU, TEPMUHAIIBI TO3ULMO-
HUPOBAHUS, METEOCTAHIINH, CHCTEMBI TapayuiebHoro BoxkaeHus, bITJIA u nip.) hopmupyercs u
HEOOXOIUMBIA OJIOK MPOTPAMMHBIX PEIICHHH, BIUIOTHh 10 pa3pabOTKH COBEPIIEHHOTO HOBOTO.
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OOBIYHO KOMITAHUH TaKOTO POJia YCHEIIHO pa3padaThIBAIOT U BHEIPSIOT aBTOMATU3UPOBAHHBIC
CUCTEMBbI KOHTPOJISI MHOTHUX BHJIOB ITPOM3BOICTBEHHOTO OM3HECa U YIIPaBIICHUS! UMU.

B Hacrosiee BpeMsi OCHOBHBIMM HAIIPABIECHUSAMHU JIE€ATEIbHOCTH OpraHU3aluil BTO-
pOli KaTeropuu SBISIOTCA: CO3JlaHUE WH(POPMAIMOHHO-AaHAIUTUYECKHX CHCTEM Ha 0Oase
['MC-TexHONOTMi; MPOEKTUPOBAHME U CO3JAaHHE alMapaTHO-MPOrPAMMHBIX KOMILJIEKCOB
aHaJM3a ¥ MHTEPIPETalui H300paKeHn ! 3eMIIl B MHTEpecax MPOMBIIUICHHOCTH, CTPOUTEb-
CTBa U CEIBCKOTO XO3AWCTBA; I'eOfe3MUecKast NesTeNbHOCTh; KapTorpaduyeckas AesTeNb-
HOCTb; KOCMUYECKasl JesATeIbHOCTh; pa3paboTKa CrennaIbHOr0 MaTeMaTuYecKoro obecreye-
HUsl 00pabOTKH, aHUMAIIUKU U XpaHEHUs! BUAEOU300paxeHuil u ap. B yactu TouHoro 3emiie-
JIENINS MIPENOCTABIIAIOTCS YCIYTH IO CIEAYIOLIUM HalpaBiICHUSAM: arpOHAaBUraTOPbl U CUCTE-
MBI TIApaJUIETILHOTO BOXK/IEHUS CEIbX03TEXHUKH, MPOo(eccuOHabHbIE METEOCTAaHIIUU, MOJIEP-
HU3ALHUs CEeSUIOK TOYHOTO BBICEBA, MPOTPAMMBI ISl CEIbCKOTO XO34KWCTBAa, MOHUTOPHHT
TpPaHCIIOPTAa, PELIEHUS KOHTPOJISI BbICEBA W cOOpa ypoxasi, arpoxumoOciell0BaHHE I0YB,
BIUJIA, yBenmu4eHWe TOYHOCTH OIPECIICHUs] MecTomonokeHus: (auddepeHnnanbHbIi
(DGPS) cepBuc), nuddepenumpoBanHoe BHECEHHE YAOOPEHUN, KapTUPOBAHUE, OMPBHICKUBA-
HUE U CUCTEMBbI KOHTPOJISI BHICEBA.

Haunbonee mpuemieMbIM U JAOCTYMHBIM IJisi (PEPMEPCKOTO XO3SHUCTBA SBISACTCS MPHU-
MeHeHHe yxe roroBoro pemenus [10 ¢ unTerpanueil cneunain3upoBaHHOTO 000PYIOBAHUS
(1aTYMKOB YPOBHSI TOILIMBA, TEPMUHAIOB F€ONPOCTPAHCTBEHHOT'O MO3UIIMOHUPOBAHUS U TIP. ).
Takoe pemenne s TUPPOBU3AIH CEIHCKOTO XO3IHWCTBA MPEIHA3HAYCHO JUISI TTOBBIIICHUS
MPOU3BOJUTENILHOCTH U MO3BOJISIET CHU3UTH 00BEM TMOTEPh rOprOUe-CMa30YHbIX MAaTEPHAIIOB
('CM) u BriusiHHE YeIoBedecKoro ¢akropa Ha JIFoO00H Ipolece.

Opranuzainuu TpeThbeil KaTeropuu OOBIYHO SIBJISIOTCS HE TOJbKO pazpadoruukom [10,
HO U MHTETpaTOpOM BEYILIUX [IPOU3BOIUTENIENH 000pyI0BaHUS.

3agaya TakKMX KOMIAHUN — MOBBICUTH 3()()EKTUBHOCTH CEIBCKOTO XO3AHCTBA 3a CYET
oundpoBKH Bcex mporeccoB. biaaronaps ncnonabzoBanuio TexHoaorui narepHeta Bemeit (IoT)
mwargopma B peKUMe peaTbHOro BpeMeHH (PUKCUpPYET U 00padaThiBaeT JaHHBIE C MHOXKECTBA
JTATYMKOB, YCTAHOBJICHHBIX Ha CEJIbCKOXO3AHCTBEHHOM TEXHUKE M Ha pabounx MecTax. AHa-
13 MHPOPMALMU MO3BOJISIET Oojiee TOYHO IUIAHUPOBATh CEIbX03padO0Thl, CTABUThH 3a/la4d U
KOHTPOJIMPOBATh UX BBINOJHEHUE JUISl MIPUHSTHS ONEPATUBHBIX PEIIEHUN PYKOBOAMTEISMH,
IPOM3BOJICTBEHHUKAMH, (PMHAHCHCTaMU, arPOHOMAaMU M FOPUCTAMHU.

OO6b1uno I1O mpenocraBisieTcss B HECKONBKHX pelIeHUsX. MOXKHO BOCHOJIb30BATHCS
KOMIUIEKCHBIM PEIIEHUEM «BCE B OJTHOM) (BEJIEHUE ONEPAaTUBHBIX IJIAHOB U IpaUKOB yyeTa
paboT U arpoornepanuii, MOHUTOPUHT TEXHUKH U KOHTPOJIb MEPEMEIIEHUN U Pe3yIbTaTUBHO-
CTH paboT, arpOHOMHMYECKUI OJ0K, HHCTPYMEHTHI (JOPMHUPOBAHUS OTYETHOCTH M aHAIM3a, Ka-
JACTPOBBIA yUYET) WIM MPUOOPECTH OTAENbHbIE HA0OPHl WHCTPYMEHTOB JUIsl OFOIKETHPOBA-
HUS, KOHTPOJSI ypo’kas M COCTaBJIEHUS IIJIAHOB CEBOOOOPOTA, KOHTPOJS ypoXkas OT MO
JI0 CKJ1aJia, KOHTPOJIS M y4eTa celbX03padoT, a Takke MOOMIIbHOE MPHIIOKEHHE 11 OBICTPOTO
00cIieZI0BaHUS U KOHTPOJISI COCTOSIHUS MOJIEH.

[1O, sastomeecs miatGopmMoii, HEOOXOAMMOM JIJIst CO3/1aHusI COOCTBEHHOM HHpOpMa-
IIUOHHOW CHUCTEMBbI, HanOoJiee JOCTYIMHO 110 CTOMMOCTH, HO TpeOyeT HaIW4Hsl CIEeLHUaTNCTOB.
VYHUKaJIbHBIE BO3MOXXHOCTM W THOKOE JIHMIIEH3UPOBAaHWE /IS MPUMEHEHHsS T'€0aHATUTUKU
B OM3HEce MpenasaraloT KpynHble MHOCTPAHHBIE KOMIIAHUH, CHEUAIN3UPYIOIIUecs Ccyryoo
Ha ['MIC. Hx 10 nmo3BossieT NCnoib30BaTh ClIENUAIN3UPOBAHHBIE HHCTPYMEHTHI IS aHAIN3a U
oopmiteHHs Te0JaHHBIX, 0OMEHMBAThHCS MH(OpMaIKeil ¢ TOMOIIbIO KapT, MOOUJIBHBIX U BEO-
NPUIOKEHUH, Namobop/oB U OoTueToB. brmaronmaps minaropMeHHOMY MOJXOAY MPOUCXOIUT
MoJiHOe o0ecrneyeHne re0aHaIMTHYECKUMU UHCTPYMEHTAMH KaK HEOOJIBIINX XO3SICTB, TaK U
KPYITHEHIIINX arpoOXOJIMHTOB JJIsl YIPABICHUS 3eMEIbHBIMA aKTUBAMH, MOHUTOPUHTA BETETa-
1M, aJaNTUBHO-TAHAGTHOTO ¥ TOYHOTO 3eMIIEEIHS, IOTHCTUKN U MOHUTOPHHIA TEXHHUKH.

B mepByto ouepenp nmomoOubie I'MC-mmaTdopMbl O3BONSIOT CO37aTh U TOICPIKH-
BaTh B KOPPEKTHOM COCTOSIHMM 0a3y T€0JJaHHBIX 110 3eMEJIbHBIM pecypcaM, MOJIKI0YATh Cep-
BUChl PocpeecTpa u aBTOMaTU3UPOBATh 3arpy3Ky BBIMHCOK, HACTPOUTh MHTETPALIMIO C CYIIe-
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cTBytouMu ydaetHeiMu cuctemamu (1C wmmm  Microsoft Excel), Bectu yder TOBapHo-
MaTepHaJIbHBIX LIEHHOCTEH, OCYILECTBIATh MOHUTOPHHI YpPOXKAWHOCTH, MOCEBHBIX paboT U
JIpYruXx IoKa3arejaei BO BpeMEHHU.

WNHcTpyMEeHTBI pacdyeTa BEreTallMOHHBIX HMHICKCOB B COUYETAaHMM C MHCTPYMEHTaMU
Pa3HOBPEMEHHOT'O aHAJIM3a MO3BOJIAIOT HAKAIUIMBATH JIaHHBIE O IMOJSIX, CPAaBHUBATh 3Ty WUH-
dopmanuio ¢ MoKazaTeJIsIMU YpOXKaMHOCTH, a TaK)Ke MHTErPUpPOBATh JOMOJHUTEIbHbBIC JaH-
HbI€, HAIIpUMEpP BU3YaJIbHbIE 00CIIEI0BaHUs COCTOSIHUS TI0JIEN U METEOJaHHbIE.

Ha ocHOBe BCTpOEHHBIX MM COOCTBEHHBIX JAHHBIX O pelibe(e Ha pacCMaTPUBAEMBIX
['NMC-nnaropmax MpOBOIUTCS aBTOMATU3UPOBAHHBINA pacdeT MOP(HOMETPHUECKUX XapaKTe-
pucTUK (YIJIbl HaKJIOHA, KPYTH3HA, SKCIO3MLUSA CKJIOHOB, HAalPaBIEHUE CTOKA, BBIACICHHE
BOJIOCOOPHBIX 0acceifHOB), IMO3BOJISIONIMX OCYHIECTBUTH KJIACCH(PHUKALNIO TEPPUTOPUH U
IIPUMEHHUTH KOMIUIEKCHBIC XapaKTEPUCTUKH, OCHOBAHHBIE HA COCTABJICHUU CIIELIMAJIbHBIX UH-
nekcoB. [lannoe IO MoxeT moMouYb BBIIBUTH 3aKOHOMEPHOCTH B PACIIPENEIIEHUN KOJINYe-
CTBEHHBIX XapPAKTEPUCTHK, ONPEACIIIONINX BIAXKHOCTh IOYBBI, COAEpKaHUE colieil U ynodpe-
HUIl B MOBEPXHOCTHOM CJIO€ TMOYBBI, & TAKXKE MO3BOJISIET OTCIEKUBATh TEKYIIEE MECTOIMOJIOXKE-
HHUE U aHAJIM3MPOBATh APXUBHBIC TPEKH TEXHUKH, CIEAUTH 3a PabOTON 00OpYHOBaHUS, BHISIB-
JISITh BBIXOJI TEXHUKH 32 YCTAHOBJIEHHBIE 30HBI Pa0OT WM HapyIIEHUS 110 CKOPOCTU U JPYTUM
Ba)XHBIM IIapaMeTpaM, ONTUMHU3UPOBATh Pa3MELICHUE CKJIAJ0B, CTPOUTh ONTUMAIbHBIE MApILI-
PYTHI [UIs TapKa TPAHCIIOPTHBIX CPEJICTB U PELIaTh €IIe MHOKECTBO JIOTUCTUUECKUX 3a7ad.

Takas ['MC-nnardpopma OTIMYHO HOAXOAUT UL Pa3padOTKU COOCTBEHHBIX IIPO-
IPaMMHBIX UHCTPYMEHTOB B O0JIACTU CEIbCKOTO XO3SIMCTBA KaK CAMUMU IPOU3BOIUTENISAMH,
TaK U Y4YpexJeHHAMH MHUHCeNnbX03a, BKIIIOYAs HaydHble opraHusaunuu. [Ipumepom moxer
CILY’)KMTh CO3JaHH€ TeOonH(OpMaLMOHHONW O0a3bl JAHHBIX JUIS IJIAHUPOBAHMSI BOJOXO3SH-
CTBEHHOW JEATEIIBHOCTHU U YIPABJICHUs PECYPCAMM BOJOXO3SMCTBEHHOIO KOMIUIEKCA, pa3pa-
OarpiBaeMoit crienmanmucraMmu ®IBHY «PocHUUIIM» [11-17] B pamkax peanuzanuu uHPOp-
MannoHHoU cucteMsl «l{udposas mennoparus» [18]. Ykazannas I'MC nocne 3aBepiieHus ee
pa3paboTKu, HapsAY C yke ycnemHo QpyHkiuuonupyromen Enunoii denepanbHoi nHGOpMaIim-
OHHOI cHCTeMOl 0 3eMJIsiX cenbckoxo3siictBeHHoro HazHadenus (EOUC 3CH) [19], coyxut
JUIsE UHQOPMAIIMOHHO-aHATUTUYECKOTO OOECIeUeHUsl MPOLECCOB MOATOTOBKH M MPUHSATHUS
yIpaBJIEHYECKUX PEIICHH, HAllpaBIeHHbIX Ha COATaHCUPOBAHHOE U YCTOHYMBOE Pa3BUTHE
CEIBCKOXO35MCTBEHHOTO IPOU3BOJICTBA, YUPEXKIACHUAMU MUHUCTEPCTBA CEJIBCKOTO XO3sH-
ctBa. HO BO3MOXKHOCTH KOHCTPYMpOBaHUs cOOCTBEHHBIX cepBrucoB Ha [ MC-nmatdopme Tak-
K€ TO3BOJISIOT pa3padoTaTh U BHEAPUTH OJIOK BOJIONOIB30BAaHUS, CIIOCOOHBIN pelaTh 3ajauu,
CBsI3aHHBIE C OpolleHHeM ((hopMUpOBaHME 3asIBOK Ha BOIY, BOJAOYYET, pacyeT M KOPPEKTH-
POBKA MOJMBHBIX U OPOCUTENIBHBIX HOPM H T. 1.).

BbiBoa. Bce Gombliee pacnpocTpaHeHHE U Pa3BUTHE PACCMOTPEHHBIX KOMIUIEKCHBIX
U(POBBIX CUCTEM YIPABIEHUS CEIbCKOXO3SIMCTBEHHBIM MPOU3BOJICTBOM OOYCIIOBJIEHO 3(-
(eKTUBHBIM MPUMEHEHUEM Ha MPAKTHKE, KOTOPOE BEAET K COKPAILCHHIO 3aTpaT U yBeIHue-
HUIO IPOU3BOJUTENHEHOCTH.
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dakTHYecKoe Bonoerpeﬁ.Helme KakKk orlpe)le.ﬂmoumﬁ
mapaMeTp 3KCIJAyaTaluOHHOI'0 pekuMa OpOIICHU S

Baagumup Uropesnu Oabrapenko, Bajgepuii AnexceeBny MoHaCThIPCKHI
Poccuiickuii HaydHO-UCCIIEI0BATEIBCKUI HHCTUTYT MpobiieM Menunopanun, HoBodyepkacck,
Poccniickas @enepanus

Annomauusn. 1ens vccnenoBanuii — 000CHOBaHHE MCIIOIb30BaHUS (PAKTHYECKOTO BO-
JIonoTpeOneHnss Kak (YHKIMM BJaro3amacoB JUIS pacueTa SKCIUTyaTallMOHHBIX PEKHUMOB
OPOIIICHUST PA3IUNIHBIX CEIIbCKOXO3SHUCTBEHHBIX KYJIBTYp. ba3oi sBisUIack cepus MOJICBBIX
ONBITOB, MPOBOAUMBIX B 2012-2014 rr., a Takke aHATMTUYECKHUE UCCIIEI0BAHUSI, ONpeeIeHa
CXeMa OIIbITa, MOYBEHHBIE U TUAPOMETEOPOJIOTHIECKHE XapaKTEPUCTUKH, TMHAMUKA BOJTHOTO
Oaanca, 00€CTIIEUeHHOCTh OCaJKaMU U 0011asi BJIaroo0ecrnedyeHHOCTh OPOIIaeMOr0 MacCHBa,
BojlonoTpebieHne mo ¢dazam pa3BUTHS KapTodens JETHEro Cpoka MOCaAKU. Y CTaHABIMBAIOT-
Cs KPUTHUYECKHE TOpPOTH YBIAXHEHHs (peKMMa OpPOIIEHUS), TEeMIEepaTypbl U Jeduiuta
BJIQXKHOCTH BO3/IyXa, JJIUTEIHHOCTH BETETAIIMOHHOTO W MEXKITOJIMBHOTO MEPHOJIOB, HA OCHO-
BaHWU YeT0 MPOUCXOIWT pacdeT BOIOMOTPEOJICHUS BBIOPAHHON KYJIBTYPhl B 3aBHCHMOCTH
oT (azsl pocta. [To uMeromMMcs JaHHBIM PACCYUTHIBACTCS DKCIUTYaTAI[MOHHBIN PEXUM Opo-
HICHMS: TIOJIMBHAs HOpMa M pa3HMIIA BJIaro3amnacoB, CPABHEHHUE KOTOPHIX C KPUTHYECKUM I10-
POTOM TIO3BOJISIET C/IeTaTh BBIBOJ O HEOOXOIMMOCTH TPOBEACHHUS ITOJIMBA JTUOO CITPOTHO3HPO-
BaTh B OMM3KON MEPCIEKTHBE KOJIMUYECTBO JHEH (70 MATH), Yepe3 KOTOphie MOIUB OyaeT He-
ob6xonuM. HopmupoBaHue BogonoTpedIeHUsT HA OCHOBAHUH JIBYX THIPOMETEOPOIIOTHUECKUX
(hakTOpOB, YIUTHIBAEMBIX 10 (Da3zamM pocTa W pa3BUTHS pacCMaTPUBAEMOHN KYJIBTYPHI, TO3BO-
JsIeT 000CHOBATh (PAKTUYCCKHI pacdeT COOTBETCTBYIOIIUX HOPM H CPOKOB ITOJIMBA CEIIBCKO-
XO3SUCTBEHHBIX KYIBTYP.

Knroueeswvle cnosa: Bnarosamacel, SKCILTyaTaIlAOHHBIC PEXXUMBI OPOIICHUS, THHAMUKA
BJIQXKHOCTH ITOYBBI, THHAMUKA (DaKTHIEeCKOT0 BogonoTpedienus, moiimMa Hwkaero [{ona

Sk sk sk sk sk sk sk sk sk sk

Actual water consumption as determining
irrigation operating mode parameter

Vladimir lg. Olgarenko, Valeriy A. Monastyrskiy
Russian Scientific Research Institute of Land Improvement Problems, Novocherkassk,
Russian Federation

Abstract. The purpose of the research is to substantiate the use of actual water con-
sumption as a function of moisture reserves for calculating the irrigation operating modes of
various crops. The basis was a series of field experiments conducted in 2012-2014, as well as
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analytical studies, the scheme of the experiment, soil and hydrometeorological characteristics,
water balance dynamics, precipitation and total moisture supply of the irrigated project, water
consumption by the phases of potato development during the summer planting period were
determined. Critical thresholds of humidification (irrigation regime), temperature and air hu-
midity deficit, duration of the growing and inter-irrigation periods were determined, on the
basis of which the water consumption of the selected crop is calculated depending on the
growth phase. According to the available data, the irrigation operating mode is calculated: the
irrigation rate and the difference in moisture reserves, the comparison of which with the criti-
cal threshold allows to conclude that irrigation is necessary or to predict in the near future the
number of days (up to five) after which irrigation will be needed. Rationing of water con-
sumption on the basis of two hydrometeorological factors, taken into account by the phases of
growth and development of the crop under consideration, makes it possible to substantiate the
actual calculation of the corresponding norms and terms of irrigation of agricultural crops.

Keywords: moisture reserves, irrigation operating modes, soil moisture dynamics, ac-
tual water consumption dynamics, the Lower Don floodplain

BBenenne. 3HaunTeNnbHON MPOOIEMON B IUTAHUPOBAHUM U OPTraHU3aIMU OPOIIAEMOT0
3eMJieIeNus BIsETCS pa3paboTka U 00OCHOBAHME SKCILTYyaTAlMOHHBIX PEXKHUMOB OPOILICHUS
CEIBCKOXO035UCTBEHHBIX KYJIBTYpP. ITO OOYCJIOBJICHO MPEXKE BCETO BIMUSHUEM IIEJIOTO KOM-
IJIEKCA PA3IMYHBIX MOYBEHHO-KIMMATUYECKUX, arpoU3NUYECKUX U APYruX (PaKkTOpoB BO3-
JIEMCTBUSI Cpelbl Ha MIPOAYKTUBHOCTh KYJBTYPHOTO PACTEHUS B YACTHOCTH WJIM OPOLIAEMOrO
arposanamagdra B rienom [1-5].

Heo0xo1mMo 0TMETHTH OOIIYIO TEHACHIIMIO K YCIOKHEHUIO CHCTEM M MOJICIICH B Me-
JUOpPATUBHOW HAayKe B HAacTosIIee BpeMs. ITO 00ycaaBIuBaeTCs HEU30€KHOM MOTPEeOHOCTHIO
B CEPHhE3HON apTyMEHTAIIMH PACCMATPUBAEMBIX MTPUPOIHO-AaHTPOIIOTEHHBIX CBSI3€H, yBeInuUe-
HUU KOJIMYECTBA COOTBETCTBYIOIIMX PabOUYMX XapaKTEPUCTUK BMECTE C OMpe/eICHUEM YeT-
KOH MX HepapXuH, YTO B UTOTE IMO3BOJHUT HE TOJBKO 00ECMEYHTh IUIAHUPOBAHHUE TEKYIIUX
TEXHOJIOTMYECKUX MPOIECCOB U ONEPATUBHOE YIPABIECHUE UMHU, HO U y4€CTh MPUHLHUII MHO-
ro3aJauHoCTH B OpoIraeMoM 3emiteaenuu [6—11].

Ornpezenenre mapaMeTpoB IKCILTYaTAIIMOHHBIX PEKUMOB OPOILIEHUSI 1 HOPMUPOBAHUE
BOJIONOTPEONICHUSI CENbCKOXO3SMCTBEHHBIX KYIbTYp MO3BOJSET 000CHOBATh Hambojee Bax-
HbIE KPUTEPHUH MPUPOJIOIOIH30BAHUS B YCIOBHUSAX OPOIIAEMOTO 3eMJIEACIN, B TO K€ BpeMs
uMeeT OOJIbIIIOE 3HAYEHUE IS TIOBBIIICHUSI YPOKANHOCTH B 00eCTiedeHHs] TTPOIOBOJILCTBEH-
HOM 0€30MacHOCTH HAceNeHHs, SKOJIOTHYECKOro OanaHca SKCILTyaTHPYyeMOTOo MPUPOTHOTO
oObekTa [12] mpH ydyere pa3syMHBIX JOMYCKOB K BbI3BIBAEMBIM AHTPOIOI€HHBIM PHUCKaM,
HEN30€KHO TPOSIBISIIONIUMCS MPU WHTEHCUBHOM U COBPEMEHHOM CEIbCKOXO03SMCTBEHHOM
MIPOU3BOJICTBE, UTO B UTOTE€ MMEET BBICOKYIO aKTYyaJIbHOCTb JUIsl Pa3BUTHUS MEIUOPATHBHOU
HayKH U npakTuku [13-17].

[enpro MccnenoBaHuil SIBISUIOCH 00OCHOBAHWE MCIOJIb30BaHUS (PAaKTHUYECKOTO BOJIO-
noTpebieHuss Kak (YHKIIUU BIIAaro3amacoB /sl pacdyeTa SKCILTyaTallMOHHBIX PEKUMOB OPO-
HIEHUS PA3JIUYHBIX CEJIbCKOXO3SIICTBEHHBIX KYJIbTYP.

Marepuanbl 1 MeToabl. PemieHnio 3Toi BaxHON MpoOsieMbl ObUTH MOCBSILIEHBI SKC-
MepUMEHTaIbHbIE UccaeaoBanus, nposeneHHsie B OO0 «Arponpeanpusitue «becceprenen-
ckoe» OkTs0pbckoro paiiona PocToBckoit obmacTu mpu BO3JAEIBIBAHUN KapTOQels JIETHETO
CpoKa mocaaku B ycioBusx nmoimMsl Huxuero [lona B nepuoa 2012—2014 rr. I'ogel uccneno-
BaHMM 110 BJIAroo0ecreuyeHHOCTH OPOIaeMOro MacCHBa 3a BETE€TAMOHHBIN MEPUO XapaKTe-
PHU30BANTKCH 110 TUApOoTepMUdeckoMy kKoddduimeHty I'. T. CenssHMHOBA KaK CpeTHEBIAXKHBIM,
cpenuuit u cpearecyxoit (coorBerctBeHHo 2012, 2013 u 2014 rr.) (k0o3pdUIMeHT TpUHUMAT
sHauenust 0,95; 0,65 u 0,34). B mepuos Bereramuu BBINTAIO COOTBETCTBEHHO 162,8; 122,1;
65,2 MM ocaakoB. OTHOcHUTEIBHAS BIAKHOCTH BO31yXa B cpemaHeM coctaBuia S1, 53 u 50 %
cooTBeTcTBeHHO. CymMMa cpemHecyrouHbix temmeparyp — 1781, 1837 u 1889 °C cootret-
ctBeHHO. [lonmBHas HopMa coctaBmia 350 Me/ra ¢ nogaepxanveMm BiaxHocta 0,8-1,0 HB
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B pacueTHOM ciioe nouBbl 0,6 M. bojee peTanbHO TMHAMUKA BIIAro3anacoB, THIPOMETEOPOIIO-
rUYecKast ¥ OYBEHHAs! XapaKTEPUCTHKA PaCCMAaTPUBAIOTCS B MPEbLAYIIHX padoTax [5, 18-23].

Pe3yabTaThl U 00cy:knenne. PaccmarpuBaemasi nmpobieMa BKIIIOYAST CO3JaHUE MH-
(dopmManroHHO# 6a3bl JaHHBIX, HA OCHOBAHWU KOTOPOW NMPOUCXOAUT YIPABICHUE PEKHUMOM
OpOILICHUS TIPU BO3/EIBIBAHUH CEIIbCKOXO3SHCTBEHHBIX KYJIbTYp. Y CTAHABIMBAIOTCS: KYJb-
Typa, (ha3bl pocTa ¥ Pa3BUTH M UX COOTBETCTBYIOIIHE ITOKA3aTENIN BOJONOTPEOICHHS, TUIOT-
HOCTb CJIO’KEHHS TOYBBI, BIAKHOCTh MOYBBI (PaKTUUECKasi MU IPU HAUMEHBIIIEH BIarOEMKOCTH,
s (heKTUBHBIE OCATKH, PACUCTHBIN CIIOW MOYBBI BMECTE C BEIOOPOM MPEIIIOIUBHOMN BIIaXKHO-
CTH, BJaro3amachl NPH HAWMEHBIIEH BIArOEMKOCTH, IPU KPUTUYECKOM IOpore u (aKThde-
ckue. Tarxke HEOOXOOMMO YYHTBIBATh JJIMTEIBHOCTh BETETAMOHHOTO IEPHOAA, JIHTENb-
HOCTh MEXIIOJIMBHOTO TEPHOAA, CYMMY CPEIHECYTOUHBIX TEMIEepaTyp BO3AyXa U CPEIHIO0
BJI&KHOCTh BO3JlyXa 32 pacCMaTpUBaEMbIi MIEPHO/.

Ha ocHOBaHMM TOJTyYEHHBIX JaHHBIX MPOM3BOAMTCS pacyeT SKCILUTyaTallMOHHOTO pe-
JKMMa OpoIleHusl (PUCYHOK 1), KOTOPBII COCTOUT U3 ONpPEEICHUs] TOJTUBHOW HOPMBI (M, MM)
(6m0k 1) u pasuunsr BrarosamnacoB (AW , mm) (670K 2), X CpaBHEHHE C Biaro3amnacami Ipu
yCTaHOBJIEHHOM KpuTryeckoM nopore (Wip, MM) IO3BOJISIET ClieNaTh BBIBOJ O HEOOXOIUMOCTH
nposenieHus nonumsa (651ok 3), nanee B 610kax 4—7 BBonsTces: Tiip — pacueTHOE KOJIMYECTBO JHEH

/ .
A0 TI0JIuBa, CYT; ti — HNEepEMCHHAas JId pacucTa KOJIMYECTBA AHCU N0 IMOJIMBA, HATYPAJIBHOC YUC-

no ot 1 1o 5; AET; — cpenrecyrounoe BogomnoTpedIeHne 3a paccMaTpUBaeMyro Gasy, MM.

IIpenycmotpeHo, uto B aeHb okoH4YaHus nonuBa Weo = Whyg, Toraa pasiuua Biarosarna-
coB (AW , MM) He HyKImaerTcsi B MHCTPYMEHTAIHHOM OIPEICICHHH, a PACCMATPUBACTCS KaK
CHMXKCHHUC q)aKTI/I‘-IGCKI/IX BJIaro3aracoB, paBHBIX Bjlaro3aracamMm Ipu HauMEHBIIICH BJIarOEMKO-
CTH, BCJICACTBHE BO3AEHCTBUS (DaKTMUECKOTO BOAOMOTPEOJICHUS KYJbTYpPbI, MPEICTaBICHHOIO
KPUBOJIMHENHOM (QYHKIMEH CyMMBbI Ae(DUIIMTOB BIAXKHOCTHU U TEMIIEPATYphl BO3/lyXa Mo ¢a3am
€€ pocTa M pa3BUTHSL, 33 YCTAHOBJICHHOE KOJIMYECTBO JHEH, MPOILEAIINX MOCe 1MoyuBa (00K 2).

Pacuer OKCITyaTallMOHHOT' O
PEXKUMaA OPOILICHU S

-1

m =Wyg —We

v
AW =W, — ET,

HET IIpoBeneHune
Q> WKP poBex
TOJIMBA

Pacuer T

_5_*—

Pacuer Aﬁ; BBIGOD til

6 _
ch - (AETi 'til) <WKP

(an - (Aﬁ ! til)) - WKP

TnP = ti/

Pucynok 1 — Anroputm pacyera 3KCIJIyaTAllHOHHOIO Pe:KMMAa OPOLICHHUSs
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BoiBoabl. AHanu3 JaHHBIX MMOKa3aj, YTO PACYET SKCILTyaTallMOHHOTO PEXKUMa Opo-
HICHUSI, IOCTPOCHHBINA HA UCIOJIB30BAHUU CYMMBbI Je(UIIUTOB BIAXKHOCTU U CYMMBI TeMIIepa-
TYyp BO3]lyXa KaK OCHOBHBIX IIapaMeTPOB MIPU pacyeTe BOJONOTPEOICHNS U COOTBETCTBYIOIICH
Pa3HHIIBI BJIaro3aracoB B CHCTEME, YYUTHIBAEMBIX 10 (pa3aM pocTa M pa3BUTHUS paccMaTpHBa-
€MOH KYJbTYpBI, MTO3BOJISIET 00OCHOBATH (PAKTUYECKHE HOPMBI M CPOKH IOJHMBA CEIBCKOXO-
3sIMCTBEHHBIX KynbTyp. IIpemycmarpuBaeTcst He TOJIBKO pacdyeT CPOKOB IMPOBEICHUS IMOJHBA,
HO U MIPOTHO3 BOJONOTpeOIeHUs Ha OMMKANUIITYIO IEPCIEKTUBY.
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MEJIMOPAIIUA U OXPAHA 3EMEJIb

YK 631.67:338.43:635.655

Metoauxka pacyera 3¢ppeKTUBHOCTH BO3/1e/ILIBAHNS
CeJIbCKOXO03SIHCTBEHHBIX KYJIbTYP NPH OPOLIEHUH

Poman CrenanoBu4 MacHblii, 'eopruii TpudonoBuy banaxaii
Poccutickuii HayuyHO-HCCIIeI0OBATEILCKUM HHCTUTYT IIpo0ieM Menunoparuu, HoBouepkacck,
Poccniickas @enepanvs

Annomayusa. lenpio uccnenoBaHUl SBISJIOCH U3yYEHHE METOMIOB OMPEAETICHUS KO-
HOMHUYECKON 3()(EKTHBHOCTH BO3/ECIBIBAHUS CEIbCKOXO3SIMCTBEHHBIX KYJIBTYp M pa3paboTka
METOAMKH TEXHUKO-3KOHOMHYECKOT0 OOOCHOBAHUS MPUMEHEHHUS OTAEIbHBIX 3JIEMEHTOB TEX-
HOJIOTHUECKOTO TPOLIEcca BO3JIENIbIBAHUSI CEIbCKOXO3SIMCTBEHHBIX KYJIbTYP B IPOM3BOJCTBEH-
HBIX YCJIOBHUSIX. YCTaHOBIJIEHO, YTO MMEETCS MHOXECTBO METOAWYECKHX Pa3pabOTOK IO Ompe-
JIEJICHUI0 YKOHOMHUYECKOW 3(PPEKTUBHOCTH BO3JEIIBIBAHUS CEIbCKOXO3AUCTBEHHBIX KYJIBTYD,
OJTHAKO OOJBIIMHCTBO M3 HUX HE YTBEPXKIEHBbI B YCTAHOBJICHHOM MOPSAKE U OHU SBISIOTCS
HAYYHBIMH paboTaMH OTIENBHBIX YueHbIX. OTHON M3 YTBEP)KICHHBIX H anmpOOHMpPOBAHHBIX
B IIPOM3BOJICTBE METOJIMK pacueTa 3KoHOMUYecKor 3¢ (dekTuBHOCTH siBisieTcs: «MeToauka pac-
Yyera SKOHOMUYECKOH APPEKTUBHOCTH OT NMPHUMEHEHUSI HOPMATUBHO-METOIUUECKON TOKYMEH-
TalMu B 00JIACTU MENUOpanuu OIOJKETHBIMU YUPEKACHUSIMH, MOJIBEJOMCTBEHHBIMU MUH-
cenbxo3y Poccum, NpoeKTHBIMM, HayYHBIMH M 00pa30BaTEIbHBIMU YUPEXKJIECHUSAMHU (Ha MpHU-
mepe HOxHoro denepanbHOro okpyra)», paspadboTaHHas B (efepaJbHOM roCylapCTBEHHOM
OIO/KETHOM HAydyHOM YyupexaeHun «PoCCHICKMN Hay4YHO-HUCCIEAOBATEIbCKUNA WHCTUTYT
npobnem menuoparmny (PI'BHY «PocHUUTIM») B 2019 1., KOTOpasi paccMOTpeHa 1 07100-
peHa Ha 3ace/laHuU CEKIMM MeNIHOpallud Hay4HO-TeXHHUYeckoro cosera MuHcenbxo3a Poc-
cuu (rporokoin ot 23.12.2019 Ne 26) u pexkoMeH0BaHa IS UCIONIb30BaHUs. PacueTsl, mpo-
BEJICHHBIC 110 JTAHHOW METOMKE, oKa3aiu, 4to B 2020 r. skoHOMUYeCKui 3PPEeKT OT BHEApE-
HUS DJIEMEHTOB COPTOBOM TEXHOJIOTMH BO37A€IbIBaHUA HOBOro copta com CK Puana ¢ ypoxaii-
HocThIO 4,51 T/ra (mpotuB 3,86 T/ra y cranmapta [onckas 9) cocraBun 50,62 Thic. py0./ra,
a IIpU BHEAPEHUU HECKOJIBKHUX YCOBEPIICHCTBOBAHHBIX JJIEMEHTOB TEXHOJOTMHU BO3JEIbIBA-
HUS COU Ha OPOIIAEMBIX 3eMJIIX — B cpelHeM 85,9 Teic. py0./ra Mo cpaBHEHHIO ¢ 0a30BBIM
BAPUAHTOM.

Knrouegvie cnosa: meronnka, s5KoHOMUYeCKask 3(PPEKTUBHOCTb, COsl, SJIEMEHTHI TeX-
HOJIOTHH BO3/IETBIBAHUS, pacyeT SKOHOMHUECKON 3P (HEKTUBHOCTH

% 3k 3k 3k Sk 3k ok ok ke k-

Calculation method of efficiency
of agricultural crops cultivation at irrigation

Roman S. Masnyi, Georgiy T. Balakay
Russian Scientific Research Institute of Land Improvement Problems, Novocherkassk,
Russian Federation

Abstract. The aim of the research was to study methods for determining the economic
efficiency of agricultural crops cultivation and the development of a methodology of technical
and economic feasibility for the use of individual elements of the technological process of ag-
ricultural crops cultivation in a production environment. It was found that there are many
methodological developments for determining the economic efficiency of the agricultural
crops cultivation, but most of them are not approved in the prescribed manner and they are

107


https://www.multitran.com/m.exe?s=technical+and+economic+feasibility+study&l1=1&l2=2
https://www.multitran.com/m.exe?s=technical+and+economic+feasibility+study&l1=1&l2=2

1Y TU MOBBIIIEHUS YO®EKTUBHOCTH OPOIIIAEMOI'O 3EMJIE/JIEJIVS, Ne 2(82)/2021
Meﬂuopauu;z u oxpana zemeib

scientific works of individual scientists. One of the approved and tested in production meth-
ods for calculating economic efficiency is the “Methodology for calculating economic effi-
ciency from the application of regulatory and methodological documentation in the field of
land reclamation by budgetary institutions subordinate to the Ministry of Agriculture of Rus-
sia, design, scientific and educational institutions (on example of the Southern Federal Dis-
trict)”, developed in Federal State Budget Scientific Establishment “Russian Scientific Re-
search Institute of Land Improvement Problems” (FSBSE “RSRILIP”) in 2019, which was
considered and approved at a meeting of the reclamation section of the Scientific and Tech-
nical Council of the Ministry of Agriculture of Russia (protocol of December 23, 2019,
no. 26) and is recommended for use. Calculations carried out by this method showed that in
2020 the economic effect from the introduction of elements of varietal technology for cultiva-
tion of a new soybean variety SK Riana with a yield of 4.51 t/ha (versus 3.86 t/ha for the
Donskaya 9 standard) was 50.62 thousand rubles/ha, and with the introduction of several im-
proved elements of the soybeans cultivation technology on irrigated lands — an average of
85.9 thousand rubles/ha in comparison with the base case.

Keywords: methodology, economic efficiency, soybeans, elements of cultivation tech-
nology, economic efficiency calculation

Beenenne. O6ocHoBaHuE 3()(HEKTUBHOCTH ArpOTEXHUUYECKUX MEpOINPHUITUN Ha Opo-
IIAEMbIX 3€MJISIX, Pa3paOOTaHHBIX IPU YCOBEPLICHCTBOBAHUM AJIEMEHTOB TEXHOJOTUHU BO3JIE-
JBIBAaHUS CEIbCKOXO35MCTBEHHBIX KYJIbTYP B pe3yJbTaTe HayyHO-UCCIIEAOBATEIbCKUX paboT
(HUP), — oguH 13 phIyaroB MOBHIIIEHUS PEHTA0EIBHOCTH MPOU3BOACTBA COHM U IPYTUX KYJIb-
Typ U yOeXJeHHsI CelbX03TOBAPOIPOU3BOIUTENICH B HEOOXOAMMOCTH UX LIMPOKOTO BHEApE-
HUS B IPOU3BOJICTBO.

OxoHoMHUYeckass 3((HEKTUBHOCTh OTJ/IENBHBIX JIEMEHTOB TE€XHOJIOTUU BO3/EIIBIBAHUS
CEJIbCKOXO3SMCTBEHHBIX KYJbTYp OIpEAENseTCs Ha OCHOBAHMM IPOBEJICHHBIX IOJIEBBIX HC-
CJIeZIOBaHUI U MPOMU3BOJCTBEHHOW MPOBEPKH WM NMPU HEOOXOAMMOCTH MPOTHO3a COCTOSIHUS
U TEpPCHEKTUB YBEJIMYEHUs BaJOBOI'O MPOM3BOJCTBA KYJIbTYp — HAa OCHOBAaHMM SKCIIEPTHOMN
OLIEHKH (P PEeKTUBHOCTH MPEJIaraeMbIX MEPOIIPUATHH.

Metoauka. B HacTos11€€ BpeMs OTCYTCTBYIOT HOPMAaTUBHBIE JOKYMEHTBI (METOIUKH,
UHCTPYKLIUU U TP.), YTBEPKJICHHbIC B YCTAHOBJICHHOM IOPSJIKE, AJIS pacyeTa IKOHOMHUYECKO-
ro 3¢ (deKTa OT BHEIPEHHs YCOBEPIIEHCTBOBAHHBIX 3JIEMEHTOB BO3/IEIBIBAHUS COM U JAPYTUX
CEJIbCKOXO03SMCTBEHHBIX KYJIBTYP.

OxoHoMuueckas 3g¢exkTuBHOCTh BHeApeHuss HUP omnpenensiercs mo MeTtoaukam,
pa3pa0OTaHHBIM YYEHBIMM U3 HAy4YHO-HCCIIEOBATEIbCKUX WHCTUTYTOB M By30B Poccum,
HO HE YTBEP:K/ICHHBIM B YCTAaHOBJIEHHOM mopsake. Hanbonee U3BeCTHBIMU U TOTYyYUBIINMHU
pacrpoCTpaHEHHUE B CEIbCKOXO035MCTBEHHONW HayKe SIBIISAIOTCS METOJMUKH: OLIEHKH MHBECTULIN-
OHHBIX MPOEKTOB [1]; onpeneneHuss 5KOHOMUUECKOU 3 (HEKTUBHOCTH CEITbCKOXO3SICTBEHHO-
ro npousBojcTBa [2—4]; onpenenenus 3p(HEKTUBHOCTU OTAENBHBIX 3JEMEHTOB TEXHOJOTHU
BO3JICTIBIBAHUS: ya0OpeHuii [5] u HeCKOMBKUX (PaKkTOpOB (OpOIICHHS U YI0OpEeHU) MPH MPo-
IrpaMMHUPOBAHUU yposkas [6, 7]; METOIBI SKOJIOTMUECKON OLEHKH cpeapl [8] U KayecTBa Mod-
Bbl Kak (hakTopa, BIHUSAIOIIETO Ha YpoxailHOCTh [9]; oulleHKH 3(PGEKTUBHOCTH 3eMIIeNeIus
Ha Omo’HepreTHdeckoit ocHose [10].

B nutepaTypHBIX MCTOYHHKAX, KACAIOLIUXCS OINpENeNeHUs] IKOHOMHUYECKON 3¢ ek-
TUBHOCTH, OCHOBHBIM IOKa3aTeneM 3(PPEeKTUBHOCTU NMpeAaraéMbIX MEPONPUSATUI SBISETCS
JIOXOJ] U PEHTA0EIbHOCTh MMPOU3BOACTBA MPOIYKIIMH HA OPOIIAEMBIX 3eMJISX.

OxoHomuueckuit 3pdekr (I,,,,) OT BHEIAPEHUSI TEXHOIOTUN BO3JICIBIBAHUS COU pac-

CUMTBIBAETCS MO (PAKTUYECKUM JAHHBIM, MOJTYYEHHBIM B KOHKPETHOM CEIbXO3IPENPUITHH,
Hanpumep, 1o uzBectHoi popmyne T. C. [leuenunoit, 2014 [11]:

331(01-1 =V-I-3 :I[q’
rae Y — yposkailHOCTh CEeIbCKOXO3SIICTBEHHBIX KYJIBTYP, LI/Ta;
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I — nmena peanuzanuii 1 1 mpoaykuuu, pyo.;
3 — o0mIex03sHUCTBEHHBIC 3aTpaThl HA BO3JICIBIBAHUE U YOOPKY CEIIbCKOXO3SHCTBEHHBIX
KYJIbTYp, py0./Ta;
[, — uuctelii noxon, pyo0./ra.

OOm1exo3siiCTBEHHBIE 3aTpaThl BKJIIOYAIOT: 3aTpaThl NpsMbIe (Ha mpuoOpeTeHue ce-
MSsIH, YIOOpPEHU, TECTUIII0B, PETYISTOPOB U CTUMYJIATOPOB POCTA U JIp.), 3aTpaThl 00LIEX0-
3sicTBeHHbIe (conepkanue AVII, amopTuzanus M TEKyIIUH PEMOHT MEIMOPaTUBHOW CETH,
3epHOXPAHUIINIL, 3JaHUM U COOPY>KEHUH OOIIEeXO035ICTBEHHOIO0 HAa3HAYEHHUS, MPOLICHTHI
10 KpEeUTaM U IIp.) U ApYrUe 3aTpaThl, CBA3aHHbIE C IPOU3BOICTBOM IPOAYKLIUU.

PesyabraTsl. [Ipu BEIOOpE TEXHOIOIMYECKOTO IMPOLIECCa BO3JEIBIBAHUS CEIIbCKOXO-
3SIICTBEHHBIX KYJIBTYP OCHOBBIBAIOTCSI Ha UMEIOLICICS TEXHUKE B CEJIbXO3NPEANPUATHH, U
IPpU HEOOXOIMMOCTH PEIIAETCS BOIPOC O MPUOOPETEHUH HOBOM TEXHUKH.

Hanpumep, nns BHeapeHus pa3pabOTaHHOIO yCOBEPILIEHCTBOBAHHOI'O TEXHOJOTHYE-
CKOTO TIpoIecca BO3JETBbIBAHUS COM HE TpeOyeTcs mpuodpeTeHrne Kakoi-mnbo crenuanbHOR
CEJIbCKOXO3SMCTBEHHOW WJIM MEIMOPATUBHON TEXHUKU U oOopynoBaHus. [Ipu BbIOIHEHUU
paboT HCMONB3yeTCss MMEIOMIAasiCsl B CEIbXO3MPEANPUATUU TEXHUKA OOIIEr0 Ha3HAYeHUS
(TpakTophl, CEsUIKM, IUIyTH, MOJMBHAs TEXHMKA, KyJIbTUBATOPbI U Mp.) U 00OpYyIAOBaHUE
(ycTpoiicTBa 15l OYMCTKHU CEMsIH, IPOTPABIUBATENN CEMSIH, CYIIUIKU, TPAHCIOPTEPHI U TIP. ).

TexHosornueckuil Nporecc BO3AeNbIBaHUS, UCIIOIb30BAaHUE KOHKPETHONW TEXHUKHU 110
BUJaM paboT, UX MPOU3BOIUTEILHOCTH U 3aTPAThl HA €€ IKCIUIyaTallui0 OTPaXKAIOTCs B TeX-
HOJIOTUYECKUX KapTaxX BO3/EJIbIBAHUS COM U JPYTUX KYJIbTYp Uepe3 OTUUCIICHUS HAa aMOpPTHU-
3allMI0 U TEKYIIUN PeMOHT. B cBs3U ¢ 3TUM He TpeOyeTcs 1yOIupoBaHus U OTJEIBHOTO yyeTa
3aTpaT Ha SKCILTyaTalyIo0 TEXHUKH MIPU BO3/EIbIBAHUH COMU.

He tpeOyercst Takke OTAETIBHBIN yueT 3aTpaT Ha SKCIUTyaTallMIO MOJMBHON TEXHUKH,
TaK Kak 3aTpaThl Ha COJIEpKaHUE U IKCIUTyaTallMio IOJUBHOM CETH, OTYUCIIEHUSI aMOPTU3ALIU-
OHHBIE U Ha TEKYILIHI PEMOHT YYUTHIBAIOTCS B paMKax OOIIEX03sICTBEHHBIX 3aTpar, a 3aTpa-
Thl HAa IPUOOPETEHNE U IFKCILIyaTaUIO MOJIUBHON TEXHUKU OTOOpaKE€HBI B TEXHOJIOIMUYECKOMN
KapTe 4Yepe3 OTUMCIICHHMsS Ha aMOpPTHU3allMI0 M TEKYIIMH PEMOHT, 3aTpaTbl Ha TOprOYe-
cmazounbie Matepuaibl ('CM) win 3eKTPOIHEPTHUIo, 3apa0OTHYIO IUIATY C HAYUCICHUSMHU.

Hns onpenenenus 3G(GEKTUBHOCTH BHEJIPEHUS YCOBEPLICHCTBOBAHHBIX AJIEMEHTOB
TEXHOJIOTHH BO3/EJIbIBAHUS COM MpeJlaraeTcs UCIoIb30BaTh MOJM0KEHN «MeToauKu pacye-
Ta YKOHOMHYECKOH 3(PPEKTUBHOCTH OT MPUMEHEHHUS HOPMAaTUBHO-METOAMUYECKOU JTOKYMEH-
Taluu B 00JIaCTU MENMOpaluu OIJKETHBIMU YUPEKACHUSIMH, MOJIBEIOMCTBEHHBIMU MUH-
cenbxo3y Poccuu, mpoeKTHBIMU, HaAyYHBIMH M 00pa30BaTeIbHBIMH YUPEXKICHUSIMHU (Ha MpH-
Mmepe FOxHoro denepansHoro okpyra)», pazpadorantoit B ®I'bHY «PocHUUIIM» B 2019 r.
M0 TOCyJapCTBEHHOMY 3ajanuio Muncenbxo3a Poccun (tema 2.1.5.2). JlaHHas meToaMKa
paccMOTpeHa U 0/100peHa Ha 3ace/laHuU CEKIIMM MEIMOpaluy HayYHO-TEXHHUUYECKOTO COBETa
Mumncenbxo3a Poccun (mpotokon ot 23.12.2019 Ne 26) u pekoMeHA0BaHa IJIs UCIOJIB30Ba-
Hus B @I'BY, nonsenomcTBeHHbIX [enMennopannn MuHcenbxo3a Poccun?.

B coOTBETCTBUM C paccMaTpUBAEMOl METOIMKOH 9KOHOMHUYECKHi dddext Oy, momy-
YEHHBIH B KAYECTBE JJOXO0Ja OT MPOJaKH IPOAYKLIMH, IPONU3BEIECHHON B PE3YJIbTATE BHEAPEHUS

KOMILICKCAa HOBBIX HWJIM YCOBCPHICHCTBOBAHHBLIX JJICMCHTOB TCXHOJIOTHU BO3JCJIBIBAHUSA CCIIb-
CKOXO03SIMCTBEHHBIX KYJIBTYP (HpI/IMCp 10 COC), onpeaeIsACTCa B COOTBCTCTBUUA C (bOpMyﬂOﬁ:

TposecTn necnenosanus u pa3paboTaTh METOIMKY pacdeTa SKOHOMUYECKOH d(G(PEKTUBHOCTH
OT TIPUMCHEHUSI HOPMATHBHO-METOJAMYECKON OKYMEHTAIIMA B OOJACTH MEIMOPANUU OIO/KETHBIMU
YUPEKICHUSIMHU, MOJIBEJIOMCTBEHHBIMU MuHCEIbX03y Poccun, mpOeKTHRIMU, HAYYHBIMH U 00pa3oBa-
TEeTHHBIMH yUupekaeHusMu (Ha nmpumepe HOxkraoro ¢emepanpHOro okpyra): order o HUP (3akimroq.):
2.1.5.2 /| ®I'BHY «PocHUUIIM»; pyk.: Illeapun B. H. HoBouepkacck, 2019. 117 c. Ucnonn.: ex-
pu B. H. [u mp.]. Per. No HUOKTP AAAA-A19-119021190100-1. Per. Ne UKPBEC AAAA-B20-
220012790143-5.
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9;[ = [(Bz _32) _(Bl _31)]'8 )

rie Iy — SKOHOMHYECKHH 3P eKT, ThiC. pyd./ra;

1)

B, u B, — cToMMOCTb NPOU3BEIEHHOM MPOIYKIUU B 6a30BOM BapHaHTE U HOBOM Bapu-
aHTE B PHIHOYHBIX LIEHAX HA I'0J] BHEAPEHUS, THIC. py0./Ta;
3, 1 3, —3aTpaThbl Ha BO3/IEJIBIBAHHUE CEIILCKOX03AHCTBEHHOM KYJIBTYPbl COOTBETCTBEHHO

JI0 Y TIOCTie BHEAPEHUSI HOBOH JINOO YCOBEPIIEHCTBOBAHHOM TEXHOJIOTHH, ThIC. py0./Ta;
S — momaae, ¢ KOTOPO ObLIa coOpaHa paccMaTprBacMasi CeIbCKOX03sICTBEHHAS TIPO-

TYKIIHS, Ta.

[Mpumep pacuera. st mpumepa MpeACTaBIsieM pacdyeT 3KOHOMHYECKOro 3d¢ekra
OT BHEAPEHUSI YCOBEPIICHCTBOBAHHON TEXHOJOTUU BO3JENIBIBAHUS COU MPU OPOIICHUU
(371eMEHTBI TEXHOJIOTMH: HOBBIE COPTa, CIIOCOOBI 1MOCEBa U HOPMBI BbICEBA HOBBIX COpPTOB
COM, pacdeTHBIE HOPMBI YIOOpPEHUI, PEeryasaTOpbl pOCTa W HOBBIC IITAMMBI PU30TOp(HHA)
B OO0 «Arpomnpennpusitue «beccepreneBckoe» B 2020 r. u3 pacuera Ha 1 ra mo ¢popmyie (1).

3arpaThl Ha BO3JCIIBIBAHHE COM PACCUMTHIBAIOTCS 1O (pakThyeckum aaHHbIM 2020 r.
(Tabmuma 1).
Ta6auna 1 — Pacuer ¢pakTHueckoro IkKOHOMI4Yeckoro 3¢ggexra oT BHeAPeHU

yCOBepIHeHCTBOBaHHOﬁ TEXHOJIOI'UH BO3/1¢/JIbIBAHUSA CON

(B menax na 30.03.2021)
0O06o0- . . +A, HOBBII
[Toka3zarenn 3HaYe- Epuraua ) basoswiit | Hopkii MUHYC 0a3o-
e | M3MEPCHIS | BADUAHT | BAPHAHT | . BapuaHT
ITnomane S ra 1 1 -
YpoxalHOCTD:
- HOBBIM BapuaHT VY, T/Ta - 3,5 +1,8
- 6a30BBIil BapUaHT 2 T/Ta 1,7 - -
3aTpaThl Ha BO3/ICIIBIBAHUE COU:
- HOBBII BapUaHT 3, | ThIC. py0./Ta - 42,8 +4,09
- 0a30BBIil BapHaHT 3, | TeIC. pyO./ra | 38,7 - -
Peanuzanmonnas nieHa ypoxxas™:
- HOBBII BapUaHT B, | TBIC. py0./Ta - 175,0 +90,0
- 6a30BbIil BapHaHT B, | ThiCc. pyO./ra | 85,0 - -
CebecToMMOCTb MPOAYKLIUU:
- HOBBI BapuaHT C, TBIC. py0./T - 12,23 -10,53
- 0a30BBIil BapHaHT G TBIC. pyO./T | 22,76 - -
Joxon:
- HOBBI BapUaHT M, | TeIC. py0./Ta - 132,2 +85,9
- 6a30BbIil BAPHAHT H; | Teic. pyO./ra | 46,3 - -
OxoHoMuueckuit 3 pext
Ha | Ta O | rhic. py0./ra - 85,9 -
PeHTabenbHOCTS:
- HOBBII BapuaHT P, % - 210,0 +90,46
- 6a30BBIil BapHaHT P, % 119,6 - -
[Tpumeuanue — * Peanmszarmonnas mena cou Ha 01.11.2020 cocraBuna 25,0 ThIC. pyoO./T,
Ha 30.03.2021 uena Bo3pocna 1o 50—53 Thic. pyb./ra.

Pacuer sxonomudeckoro ¢ dexra mpousBoautcs no popmyne (1):
On =[(175-42,8) - (85-38,7)] - 1 = 85,9 ThIC. pYb./Ta.
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DKOHOMHUYECKH YPPEKT OT BHEIPECHUS YCOBEPIICHCTBOBAHHBIX JIEMEHTOB TEXHOJO-
UM BO3JIEJIbIBAHUS COM HA OpOLIaeMbIX 3eMJIIX B cpeiHeM Ha 1 ra cocraBui 85,9 Teic. pyo.
CpoK OKyIaeMOCTH 3aTpaT Ha BHEJIPEHUE YCOBEPIICHCTBOBAHHON TEXHOJIOTHUU BO3/ICJIbIBAHUS
cou mpu 3aTparax 42,8 Teic. py0./Ta cocTaBiser MeHee 1 roga. HeoO0XxoauMo OTMETHTh, 4TO
TEPMHUH «CPOK OKYIaeMOCTH)» MPUMEHHUM B TEX CIy4asix, KOrJa MUMEJIMCh KalHUTaJbHbIE 3a-
TpaThl, U TOTJ]Aa PACCUUTHIBACTCS MMOKA3aTeIb OKYIIaeMOCTH, HO MPH BBIPAILIMBAHUU CEIIbCKO-
XO03SUCTBEHHBIX KYJIbTYp 00Jiee KOPPEKTHBI TTOKA3aTENN «I0X0» U «pEeHTa0enbHOCTEY. Ecimu
JIOXOJI TIPEBBIIIAECT 3aTpaThl WM IOJy4YeHa IOJIOKHUTENbHAs PEeHTA0eNbHOCTh, TO OKYIae-
MOCTb 3arpat MeHee | roma. Jlis pacmmmpeHHOro MPOU3BOJICTBA MPOIYKIIUH PEHTA0CTHBHOCTh
noipkHa ObITh BhIE 50 %, HO ydmre 100 % u Goree.

DOxoHomHu4ueckast 3PPEKTUBHOCTh KAKOTO-JIMOO0 HOBOTO OTIIEIHHOIO 3JIEMEHTA TEXHO-
JIOTUHU BO3ZEJBIBAHMS COU OINpPEAEISeTCS MyTeM HCKIIOYEHHS 3TOTO 3JIEMEHTa B TEXHOJIOTHU-
YecKoM KapTe 0a30BOr0 BapHaHTa BO3JEJIBIBAHUS COU U, COOTBETCTBEHHO, BHECEHUSI HOBOTO
3JIEeMEHTa, MOCJIENYIONIero MepepacyeTa BceX MoKa3aTenei 3aTpaT TEXHOJOTHYECKOro IMpo-
11ecca ¢ ’TUM HOBBIM JIEMEHTOM C YUYE€TOM 3aTpaT Ha TEXHOJIOTMYECKUH Ipoliece, MPsSMbIX 3a-
TpaT ¥ HaKJIAJAHBIX pacxoa0B (Tadyuma 2).
Tadauua 2 — Pacyer 3xkoHOMHYecKOTr0 3(p(peKkTa 0T BHeAPEeHUsI HOBOIO JIeMEHTAa

TEXHOJIOTUH BO3/1eJIbLIBAHUSI COM HA OPOLLIAEMbIX 3eMJIsIX

bazo- N .
O60- . | HoBowrii | A, HOBBII
Ennnuna BBIN
[Toka3zarenn 3Ha- Bapu- | MHHYC 0a30-
U3MEpPEHUsl | BapH- .
YeHHE aHT | BBIH BapuaHT
aHT
[Tnomanp BHeApeHUs (U3 pacue-
Ta Ha | Ta) S ra 1 1 -
YpoxkalHOCTB:
- HOBBII BapuaHT VY, T/ra - 451 0,65
- 0a30BBIif BApUAHT Vv, t/ra 3,86 - -
3arpaThl Ha BO3/ICIIBIBAHIE COU
C UCTIOJI30BaHUEM HOBOTO 3JIe-
MEHTa TEXHOJIOTHH:
- HOBBIf BapUaHT 3, | ThIC. py6./ra - 39,08 +0,38
- 0a30BBbIid BapuaHT 31 TBIC. py6/ra 38,7 - -
Peanuzarmonnas 1ieHa yposxxas™*:
- HOBBI/ BapHaHT B, | thIC. PY6./T2 - 225,5 +51,0
- 0a30BBIN BapuaHT B, THIC. pYO./ra | 1745 - -
CebecToMMOCTh IPOAYKIUH:
- HOBBIII BapHaHT C, | THIC. pYO./T - 8,66 -1,84
- 6a30BbIil BApUaHT G TRIC. py6./T | 10,5 - -
Hoxon:
- HOBBIH BapHAHT A, | teic. py6./ra | - 186,42 +50,62
- 6a30BbIil BApUaHT Hi | teIc. py6./ra | 135,8 - -
OxoHoMHYecKU 3G HEKT OT
BHEJIPEHHUS DJIEMEHTA TEXHOJIO-
ruv Ha | ra O | thic. py0./ra - 50,62 -
PenTabenbHOCTD DIIEMEHTA TEX-
HOJIOTHH:
- HOBBII BapUaHT P, % - 490 +140
- 0a30BbIi BAPHAHT P, % 350 - -
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[To maHHBIM TIONIEBBIX HCCIENOBAHUMN, IPU OJHOM M TOM K€ TEXHOJIOTHYECKOM IpPO-
11ecce BO3JCNIBIBAHUS COM ypokaitHOCTh HOBOTO copta cou CK Pmana cocraBmma 4,51 1/ra,
B TO BpeMs Kak y cTangaptHoro coprta Jlonckas 9 — 3,86 1/ra. [IpubaBka ypoxasi cocTaBuiia
0,65 t1/ra. Tlo cpaBHeHuto ¢ coptom JloHCKas 9 mOMOJHUTETBHBIE 3aTpaThl Ha YOOPKY H
TPaHCHOPTHPOBKY JOTOJIHUTEIBHOTO ypoKkas (mpubaBku ypoxast) coctaBmin 380 py0./ra.

Pacuer sxonomudeckoro ¢ dexra npousBoautcs no popmyie (1):

O =1[(225,5-39,08) - (174,5-38,7)] - 1 = 50,62 ThIC. pYO./Ta.

OKkoHOMUYECKUN 3(PPEKT OT BHEAPEHHUS OAHOTO DJIEMEHTA COPTOBOM TEXHOJIOTUU BO3-
JIeIBIBaHUS COH, TT000pa copToB cocTarisgeT 50,62 Toic. py0./ra. OKymaeMocTh BCEX 3aTpar
Ha BHEJPEHHE JIEMEHTa COPTOBOM TEXHOJIOTMU COCTaBJsieT MeHee | roja, Tak Kak peHTa-
0eIbHOCTh HOBOTO BapHaHTa MPEBbIIIAeT peHTa0eIbHOCTh 0a30BOT0 BapuanTa Ha 140 %.

Takue pacdeTsl MPOU3BOIATCS IPU OLICHKE OTJEIbHBIX BapUAHTOB OIBITA, HAIIPUMED,
OTIBITOB C Pa3NUYHBIMU COPTAMHU, HJIK HOPMaMH YAOOpEHUH, UM CIIOCO0aMU IOJIMBA, PEKU-
MaMH OpPOIICHHS U T. 1.

BoiBoabl. DxoHomudeckuii 3¢(GeKkT oT BHEIPEHHs YCOBEPIIEHCTBOBAHHONW TEXHOJIO-
THH BO3JCIBIBAHUS CEIBCKOXO3SIMCTBEHHBIX KYJIBTYP PAaCCUUTHIBACTCA KaK pa3sHHIA MEXKIY
CTOUMOCTBIO ypOKas U OOIEXO35ICTBEHHBIMU 3aTpaTaMy Ha BO3JIENBIBAHUE CEIbCKOXO3SH-
CTBEHHOU KYJIbTYpBI.

O} PeKTUBHOCTD OTIENBHBIX JJIEMEHTOB TEXHOJOTHH BO3JIEIBIBAHUSA KYJIbTYPHI
(moxgbop copToB, HOPMBI yIOOpEHUH, CIOCOOBI MOJKMBA U Ip.) ONpPENENsieTcs Kak pa3sHulla
MEXJly CTOMMOCTBIO ypO’Kas MPHU MCHOJIB30BAaHUU HOBOTO 3JIEMEHTAa TEXHOJIOTUU MUHYC 3a-
TpaThl HA BO3JIENIBIBAHNE TIOCIIE BHEIPEHUSI HOBOTO AJIEMEHTA U CTOMMOCTBIO YpOXKasi MUHYC
3aTpaThl Ha BO3/EJIbIBAHNE KYJIbTYphI B 0a30BoM Bapuante (1o ¢popmyne (1)).

[Tpu cpaBHUTENTHEHOM pacueTe dPGEKTUBHOCTH OTIENBHBIX 3JIEMEHTOB BO3/CIBIBAHUS
CEJIbCKOXO035HCTBEHHOM KYJbTYphl COCTABISETCSA TEXHOJIOTUYECKas KapTa U PacCUUTHIBAIOTCS
3aTpaThl Ha Oa30BBI 3JIEMEHT, HCIIOJb3YEMbI B KOHKPETHOM CEIbXO3MPEANPHUSTHH, U Ha HO-
BBII 3JIEMEHT TE€XHOJIOTUM BO3/€JbIBAaHMUS Ha KOHKPETHBIN mepuoja uiu roa. CTOUMOCTh ypo-
ast Jusi 0a30BOrO W HOBOTO BapHaHTa OINpEAeNsIeTcs B IIEHaX TeKymero rona. Jloxon
(sxoHOMHUUeckuit 3¢h(ekT) onpenensiercs Kak pazHUIA MEXYy CTOMMOCTBIO yposkasi M oOl1ie-
XO3sIICTBEHHBIMH 3aTpaTaMu.

Crenyer y4ecTb, 4TO BHEIPEHHUE OT/EIbHBIX YCOBEPIIEHCTBOBAHHBIX 3JIEMEHTOB TEX-
HOJIOTHH BO3JICNIBIBAHUS COU JJA€T MEHBIINHN YPPEKT, YeM BHEIPEHUE HECKOIBKHX JJIEMEHTOB
B 00II[eM KOMITJIEKCEe TEXHOJIOIMYECKOTO MPOLecca BO3/IENIbIBaHUS KYIbTYpPbI, HAIPUMEpP COH,
TaK KaK OHM BCE B3aMMOCBS3aHBl M B KOMIUIEKCE (PAaKTOPOB OKAa3bIBAIOT OOJbIIEE BIIHSHHUE
Ha POCT, pa3BUTHE U YPOKAWNHOCTb COU U IPYTUX KYJIBTYP.
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MNPOEKTUPOBAHHUE, CTPOUTEJBCTBO "
IKCINVIYATALIUA MEJINOPATUBHBIX CUCTEM

VJIK 631.674.6:627.83

B0/103200pH0-04HCTHOE COOPY KEHHE 1151 CHCTEM KaneJILHOT0
OpOILIEHHUS € CeJIEKTHBHBIM 3200pOM BOJIbI N3 KAHAJIOB

Bukrtop Huxosaesuu llIkypa, Angpeii Cepreesuy IlllTanbko
Poccutickuii HaydyHO-HCCIIeI0OBATEILCKUM HHCTUTYT IIpo0ieM Mennopaiuu, HoBouepkacck,
Poccniickas @enepanus

Annomayua. llenp — pa3paboTka KOHCTPYKUMH (DUIBTPYIOLIEr0 BOJ03a00pHO-
OUHCTHOTO COOPYKEHUS ¢ 3a00pOM BOJbI U3 PA3IUYHBIX FTOPU30HTOB BOJHOTO IOTOKA B Ka-
Hasax. HeoOXoauMocTh co3iaHus M UCIOJIb30BaHUS Pa3HOITTYOMHHOTO BOJI0OTOOPA BbI3BAaHA
Pa3sHbIMU PCIKUMaAMU (1)yHKIII/IOHI/IpOBaHI/I$I KaHaJIOB B 4YaCTHU COJACP:KaHHA B HUX PA3JIUYIHOIO
BUJA NEPEMEIIAEMBIX BOJHBIM MOTOKOM 3acopuTesiel, HAHOCOB, IJIABHUKA, BOJOPOCIEH U
BOJIHBIX OMOTE€HOB. 32 OCHOBY KOHCTPYKIIMH BOJ[03a00pa /sl KaneJIbHOW OPOCUTEIBHOMN CeTh
OPUHATO (UIBTpYIOLIEe BOJ03a00PHO-OUYMCTHOE COOPYXKEHHE C OTKOCHO PaclloyIOKEHHBIM
BOJIOIIPUEMHUKOM. B pe3ynbrare nccienoBaHuil NpeyiokKeHO YCTPOMCTBO ¢ (PUIBTPYIOLIUMU
HaHEJSIMH, PacloIOKEHHbIMU Ha pa3HbIX spycax BOAHOTO NOTOKa B KaHaie. JlocTyn BoJbl
K (pUIBTPYIOLIMM HaHENsIM PeryIupyeTcs BOJOHENPOHUIIAEMbBIM [TOJIOTHOM, 000PYA0BaHHBIM
BOJIOIIPOITYCKAOIIMM OKHOM. [IpuMeHeHne npennoKeHHOM KOHCTPYKINUN TO3BOJIUT CHU3UTH
MHTEHCUBHOCTD 3arpsi3HEHUs QUIBTPYIOLIUX MaHeNel, TOBBICUTh HAJIeKHOCTh pabOThI BOAO-
3a00pa, YMEHBLIMTh 3aTpaTbl Ha OUYUCTKY IOJMBHOM BOABI M OO0ECIEYUTh KayeCTBEHHOE
(GYHKIIMOHUPOBAHHUE CUCTEMBI KalleJIbHOI'O OPOILIEHUSI.

Knrwouesvie cnosa: Boj03a00pHO-OYUCTHBIE COOPYKEHHUS, CEIEKTUBHBIA BOZ03a00D,
(GUIBTPYIOIINE MTAHENN, TOPU30HTHI BOJ103a00pa, TPOTUBOCOPHOE YCTPOUCTBO

3k 3k sk 3k Sk 3k ok sk ke sk

Water intake and treatment facilities for drip
irrigation systems with selective water intake from canals

Viktor N. Shkura, Andrey S. Shtanko
Russian Scientific Research Institute of Land Improvement Problems, Novocherkassk,
Russian Federation

Abstract. The goal is to develop the design of a filtering water intake and treatment fa-
cilities with water intake from various water in canals. The need to form and use a different-
depth water withdrawal is caused by different modes of canal operation in terms of various
types of weeds, sediments, drifts, driftwood, algae and aquatic biogens contained in them. The
design of the water intake for the drip irrigation network is based on a filtering water intake
and treatment facilities with a sloping water intake. As a result of the research, a device with
filtering panels located on different tiers of water flow in canal was proposed. Water access to
the filtering panels is regulated by a waterproof canvas equipped with a water-permeable win-
dow. The use of the proposed design will reduce the intensity of pollution of the filtering pan-
els, increase the reliability of the water intake, reduce the cost of cleaning irrigation water and
ensure the high-quality functioning of the drip irrigation system.

Keywords: water intake and treatment facilities, selective water intake, filtering pan-
els, water intake horizons, anti-litter device
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BBenenne. OrpenensionM yCJIOBUEM BBICOKOW HAIEKHOCTH (DYHKIIMOHMPOBAHUS
MOJIUBHBIX YCTPONCTB CHCTEM KaleJbHOIO OPOLICHHs ABISETCS Ka4eCTBEHHAs OYUCTKA IO-
JIMBHOM BOJIbI OT IIONAJIaHUsl B HEE MEXAHUYECKUX 3arpsi3HuTeneii [ 1, 2]. B coBpeMeHHBIX cu-
CTeMax KarellbHOTO OpOILEHHUs MPUMEHSIOTCS OJHO-, JABYX- M TPEXCTYIEHYaThle CHCTEMBI
OYUCTKH H3bIMAEMOW W3 MPUPOIHBIX UCTOUYHHUKOB BOIBI OT MEXAaHMUYECKHX, XUMHYECKUX U
MUKpPOOHOJIOTHYECKUX 3arps3HSIONINX ee Tesl U BenlecTB. Ha pa3iauuHbIX cTagusx MOAroTOB-
KM TI0JIaBaeMOil B KaleIbHYIO MOJUMBHYIO CETh BOJIBI OCYIIECTBIIACTCS €€ MpelBapUTeIbHasl,
rpy0as ¥ TOHKasi OYUCTKA OT MAaKpO- U MUKpPO3arps3HUTENCH pa3IMdyHOIO0 BUJA U MPOUCXOXK-
nenus [3—6]. 3amaua mpeaBapUTEIHLHOW OYMCTKH 3a0MpaeMoi U3 BOJHBIX MCTOYHUKOB BOJIBI
MOXXET OBITh pelieHa YCTPOWCTBOM BOI03a00pPHO-OYUCTHBIX coopykeHui [7]. OgHum u3 BU-
JIOB TAKHX COOPY)KEHUH SIBISETCA (PUIBTPYIOIUI B0O103a00p /7Sl KaleIbHBIX OPOCHTEIBHBIX
CUCTEM, MPEJCTABIISIIOIINKA CO00M KOHCTPYKIHUIO BO103a00PHO-OYHCTHOTO COOPYKEHUS C OT-
KOCHBIM PaclojIOKEHUEM BOJONPUEMHUKA B KaHaie [8, 9]. Bono3abopHbIii 0rojioBOK BOJO-
3a00pHO-0YHCTHOTO coOpykeHus 1o mareHty Ne 2728352 [8, 9] mpennaznauen g 3abopa
BOJIBI M3 OPOCHTEIBHOTO KaHalla, JHO U OTKOCHI KOTOPOTO OOJHMIIOBAaHBI KEJIE300€TOHOM.
OrosioBok BKIIIOYaeT B ce0sl BOJONMPUEMHHK, BOJ03a0OPHBIA (PPOHT KOTOPOTO HAXOIUTCS
B IUIOCKOCTH OTKOca KaHaja. Ha BXojie B BOJONPHEMHHUK B OJHOM TUIOCKOCTH C OOJIMIIOBKON
KaHajla yCTaHOBJICHBbI (DMIBTPYIOLIME ITaHETH, PACIONOXKEHHBbIE Ha OTKOCE B TpU spyca
10 BBICOTE, KaX/IbIii U3 KOTOPBIX MPEJIHA3HAYEH IJIsi 3200pa BOJABI M3 OIMPEISIIEHHOTO TOPH-
30HTa MOTOKA (BEPXHEro, CpeiHero win HikHero). KoHeTpykuus ykazaHHOTO BOA03a00pHO-
OYUCTHOTO COOPYXXEHHS IMPEIyCMaTPUBAET PA3HOYPOBHEBOE PACIIONIOKEHUE BOJIOTPUEMHBIX
GUIBTPYIOIIKUX TaHeNeH, YYUTHIBAIOIee TOPU3OHTAIBLHOE PACIHOJIOKEHUE M KOHIIEHTPAIHH
pa3IMYHBIX BUAOB 3aCOpUTENIEH B BOJHOM IOTOKE BoJoToKa. HecMotpst Ha paboTtocmocol-
HOCTb, JIaHHasi KOHCTPYKLUSI UMEET CYIIECTBEHHBIH HEJJOCTATOK, 3aKJII0YAIONIUICS B HEOOX0-
JMMOCTH TIEPEyCTPOHCTBA BOJAOIPUEMHON YaCTH BOI03a00PHOTO OTOJIOBKA.

PesyabTaThl u 06cy:kaeHue. /[ ycTpaHeHUs BbIIEYKa3aHHOTO HENOCTATKa Mpej-
JIOKEeHa M pa3paboTaHa KOHCTPYKTHBHAsI CXeéMa BOJ03a00PHOTO OTOJIOBKA (BOAONPHUEMHHKA)
C CEJIEKTUBHBIM OTOOPOM BOJIbI U3 KaHaa, KOTOpasi MPOUJUIIOCTPUPOBaHA pUCyHKaMu 1-3.

Bomo3abopHbIii OT0JIOBOK OCHAIIEH PEryIupyrolie BOJOHENPOHUIIAeMONH MeMOpa-
HOM 9, 0o0opynoBaHHOI MpoemMoM (okHOM) 12. 3a60p BoAbBI U3 TPpeOYEeMOro TOPHU30HTA BOJHO-
r0 TMOTOKA B KaHaje 00ECIIEYMBACTCS ONPEACTICHHBIM MOJIOKEHHEM BOJJOHETIPOHUIIAEMOH pe-
rylIupyrouie MeMOpaHbl, IpU KOTOPOM OTKPBIT AOCTYH BOABI K (PUIBTPAIIMOHHON MaHEeNIn
BEPXHETO0, CPEIHETO WIIA HIDKHETO BOJOMPUEMHOTO sIpyca BOJI03a00PHOTO COOPYKEHUSI.

[Tonoxenue npoema 12 0THOCUTENBHO TOPU3OHTOB BOJIHOTO MOTOKA (Ha OTKOCE KaHa-
Ja) peryiupyeTcsl IMyTeM HaMOTKH WJIM OTJadd BOJOHENpoHHIIaeMoir MeMOpanbl 9 Ha Gapa-
6aH nebeku 7, KOTOPBIM yCTaHOBJIEH Ha YCTOSAX 6 1 000py10BaH peayKTopoM npusoja 11.

OyHKIIMOHUPOBaHUE (QUIBTPYIONIETO BOI03a00PHOTO OTOJIOBKA 00ECTIEYMBACTCS MPH
BBITTOJIHEHUH HIUKECTIeTYIOIMX OCHOBHBIX MoJjioxkeHui. [lepea HayamoM BereTalimoHHOTO Te-
pHOa OPOIIAEMBIX CEIIbCKOXO3SHCTBEHHBIX KYIBTYpP BOJ03a00PHBI OTOJIOBOK MPHBOIUTCS
B UCXOJIHOE cOCTOsiHME. PUIBTPYIOIIME MAaHEIH yCTAaHABJIMBAIOTCS Ha CBOM MeCTa B BOJIO-
npuemMHuke. bapaban 7 ¢ HaMOTaHHOM HA HETO PETYIHMPYIONMEH BOJOHEITPOHUIIAEMOU MEM-
Opanoii 9 u HampaBIIONMI Ball 8 yCTaHABIMBAIOTCS HA MOIBEMHOE YCTPOUCTBO. M3MeHeHue
MOJIOXKEHHSI peryIMpyIOLIel BoJIOHeNnpoHuIiaeMoir MeMOpans! 9, 000pyn0BaHHOI npoemom 12,
OCYIIECTBIISIETCS TIyTEM €€ TIepeMeleHIs] BBEPX WJIM BHHU3 MO OTKOCY KaHana. [lepemenienne
MeMOpaHbl 9 BHU3 110 OTKOCY KaHaia obecrednBaeTcst 0amnacToBbiM dseMeHToM 10, KoTopbrit
MOJI JICHCTBUEM CHJIBI TSKECTH CTPEMHUTCS CKATUThCA BHU3 TI0 OETOHHOMY KPEIUIEHUIO0 OTKOCa
U YBJIEKaeT 3a co0oit MmeMOpany 9, koTopyto otaaer 6apaban nedeaxu 7.

[Togpem perynupyromei BOJOHETPOHUIIAEMON MeMOpaHbI 10 OTKOCY KaHaja oOecre-
YMBAETCS €e HAMOTKOM Ha Oapaban nebenku 7. [Ipu 3ToM MemOpaHa (IIOJI0THO) MPOXOIUT Ye-
pe3 HampaBJSAIOUIMI Ball 8 U MOJAHUMAETCS BBEPX IO MOBEPXHOCTH OTKOCA KaHAJa.
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1 — nHO KaHana; 2 — OTKOC KaHajia; 3 — BOAOIIPUEMHUK; 4 — PuiIbTpyroIIKe naHen; 5 — BOJOOTBOIAIINN TPYyOOTIPOBO/I;
6 — neGenka A7sl cMaTBIBAHUS PEryJupyromeil MeMOpansbl; 7 — OapabaH JieOeKH Uil HAMOTKH PEryIrpylolieil MeMOpaHsbl;
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8 — HanparnsoIIKi B, 9 — perynupyroias BoJoHepoHuIiaeMas Memopana; 10 — 0ajiacTOBbIH 2JIEMEHT;
11 — npuBox nebeaku; 12 — OKHO B perynupyroiieii MeMOpaHe

Pucynok 1 — Cxema puabTpyromero Bo103ad0pHOro orojioBKa, HJIOCTPUPYIOLIAS M0JI0KeHUe
peryaupyoueii MeMOpaHbl Ipu 3a00pe BOAbI U3 HUKHET0 TOPH30HTA BOJHOI0 NOTOKA
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a —1iaH; 0 — pa3pe3 A — A;

1 — nHO KaHana; 2 — OTKOC KaHajia; 3 — BOAOIIPUEMHUK; 4 — PuiIbTpyoIIKe aHen; 5 — BOJOOTBOIAIINN TPYyOOTIPOBO/I;
6 — neGenka a7sl cMaTBIBAaHUS PEryJupyromeil MeMOpansbl; 7 — OapabaH J1eOeKH Uil HAMOTKH PEryIrpylolieii MeMOpaHsbl;
8 — HanpasisroMii Bast; 9 — perynupyromas BogoHenpoHunaemas MeMOpana; 10 — 6annacToBbIi 3JIEMEHT;

11 — npuBox nebeaku; 12 — OKHO B perynupyroiieii MeMOpaHe

Pucynok 2 — Cxema puiabTpyomero Bo103a00pHOro oroji0BKa, HJIIOCTPUPYIOIIAS MOJI0KeHUe
peryaupymouieii MeMOpaHbl Ipu 3a00pe BOJbl U3 BePXHEro rOPM30HTAa BOJHOI0 MOTOKA
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a —1iaH; 0 — pa3pe3 A — A;
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Pucynok 3 — Cxema (pujbTpy01ero Bo03ad0pHoOro orojioBKa,
WIJIOCTPUPYIOLIAS PEeryJMpyHIIy0 MeMOpPaHy B CMOTAHHOM M0JI0KEHU U
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I[TYTHU NOBBIIIEHU A SODPEKTUBHOCTU OPOLIAEMOI'O 3EMIJIEAEJIN A, Ne 2(82)/2021
[Ipoexmuposanue, cmpoumenbCmeo u IKCHAYAMAYUL MEeTUOPATNUBHBIX CUCHIEM

JlJis yMEHBIIIEHUSI BEIMYUHBI CHJI TPEHHS TIPH PETYIUPOBAHUU TIOJIOKEHHUS BOJOHE-
npoHunaeMo Memopansl 9 HeoOX0IMMO OCTaHOBUTH 3a00p BOJABI U3 BOJOHMCTOYHUKA B OPO-
cUTeNbHYI0 cuctemy. [locie ycraHoBIIeHUs TPeOYeMOro MOJIOKEHHUS TPpoeMa PeryaIupyromiei
MeMOpaHbI 3a00p BOABI AJIsl HYXK]] KaleJIbHON OPOCUTEIBHON CHCTEMbI BO30OHOBIISIETCS.

Kpome 3TOro0, npu OTCYyTCTBHHM B BOJTHOM IOTOKE KaHaJla SSBHO BBIPAXKEHHOTO pacipe-
JIEJICHUS 3arpsI3HUTENS TI0 €r0 TOPU30HTaM JAaHHBIN (QUIBTPYIOMINUNA BOJ03a00PHBIN OT0JIOBOK
MOJKET padoTaTh B peKUME, KOT/la BOJOHEIPOHUIIAEMast PETyIHpyoIias MeMOpana 9 Hamo-
TaHa Ha OapabaH 7, a 6a/IacTOBBIN 3JEMEHT (B COOTBETCTBUHU C PUCYHKOM 3) pacrojaraercs
HETMOCPE/ICTBEHHO Tepe] HampasistonuM BanoM 8. Ilpu 3Tom 3ab0p BOABI M3 KaHama OCY-
HIECTBIISIETCS Yepe3 BCe SPYChl BOA03a00PHBIX (PUIBTPYIOIINX MaHEIEH.

BriBOaBI

1 [Ipennoxena pauuoHanbHas U 3¢ HeKTUBHAS KOHCTPYKIIUS BO103a00PHO-0UHCTHOTO
COOPYKCHHS, 00CCIICUYNBAIOIIETO U3BATHE BOJBI M3 KaHala C Pa3IMYHBIM M M3MEHSIONIIMCS
PaCTOIO0KEHUEM 3arps3HAIOIINX KOMIIOHEHTOB, BIEKOMBIX BOAHBIM TMOTOKOM, U TpEIBapHU-
TEIBHYIO OYMCTKY BOJIBI HETIOCPECTBEHHO Ha BOI03a00pe.

2 KoHcTpyKuus mperycMaTpuBaeT peryirupoBaHUE PACOJIOKEHUS paboTarolux BO-
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