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PA3PABOTKA MPUPOAOMOAOBHLIX TEXHOJIOTUA
B YC/1I0BUAX BO3PACTAIOLLENO AE®ULUUTA BOAHDBIX PECYPCOB,
TEXHOTEHHBIX YTPO3 U KTMMATUYECKUX AHOMAJIUI HA 1OTE POCCUM

N.A. Mpuxopbko, M.A. bangypuH, A.3. Ceprees, 1.[1. EBTeeBa

Ky6aHCKuin rocyaapCTBEHHbIN arpapHbli yHuBepcuTeT umenn W.T. TpybunuHa,
KpacHopap, Poccua

AHHOmayus. B HacToALLee BPeMA B Ce/bCKOX03AMCTBEHHOM 0Tpac/av FOra Poccuu cknaAbiBatoTca He6AaronpUATHbIE MPUPOAHO-KAMMATUYECKME W TEXHOTEHHDIE YCI0BUA
A/15 NPOM3BOACTBA CENbCKOXO3ANCTBEHHOM NMPOZYKLMM, B OCOBEHHOCTH PeECYpPCo3aTpaTHbIX KyIbTyp, OLHON M3 KOTOPbIX sBAfeTcs puc. Habofaemblit B nocnesHue rogbl
[eduumT NpecHoi BoAbl CTaBUT nepes paboTHUKaMM arpONPOMBILLAEHHOTO KOMMIEKCA TPYAHO PeLuaemyto 3a4auy no pa3paboTKe 1 BHeAPEHUIO pecypcocheperatoLmx Tex-
HONNOTUN B YCI0BUA KPalHel M3HOWEHHOCTM OBBEKTOB BOAOX03AMCTBEHHOTO KOoMNAeKca HisHein KyBaHu M y4acTUBLUMXCA KIMMATUYECKMX aHOMaANI. OAHUM U3 peLleHuit
COKMBLUEIACA CUTYaLMK ABNAETCA Pa3paboTKa NPUPOAONOAOGHBIX TEXHONOTUN. Lienblo Npuposonos06HbIX TEXHONOMMI ABARETCA MUHUMMU3ALMA aHTPONOTEHHOTO BO3AEH-
CTBMA Ha 3eM/IM CE/IbCKOXO3AMCTBEHHOIO Ha3HAUeHMS, CHUKEHME PECYPCOEMKOCTM W MOBBILIEHWE IKONOTMYHOCTYM MPOU3BOACTBA CE/IbCKOXO3AMCTBEHHOI NPOAYKLMA. B cTaTbe
NpeACTaBNEHbl Pe3yNbTaTbl Pa3paboTkM PUCOBLIX KAPT HOBOFO MOKONEHMA MO pecypcochbeperatoLei TEXHONOrMM NPOU3BOACTBA PUCA HA OCHOBE NPUPOAOMOA0BHbIX TEXHONO-
Ui, BHegpeHre Npuposonos06HbIX TEXHONOTUI Ha PUCOBBIX OPOCUTENBHBIX CUCTEMAX NO3BOAMT NOBLICUTL NPOAYKTUBHOCTb KYALTYpbI pyca Ha 20-25% OTHOCHTENbHO TPAAK-
LIMOHHbIX CMIOCOBOB BO3AE/bIBAHNA PUCA, C COKPALLEHWEM OPOCHTENBHON HOPMbI Ha 45-60%. Ha 0CHOBaHWUM MO/YYEHHbIX TEOPETUYECKMX UCCNEA0BaHNM, BbIMUCAUTENBHOTO
3KCMEPMMEHTA U MU3y4eHUs B 1aBOPATOPHbIX M OMbITHO-MOAEBbIX YCAOBUAX KONMYECTBEHHDIX CBA3EH NAPaMETPOB M GaKTOPOB, BAMAIOLLMX HA MPOLLECC MPOMU3BOACTBA PUCA Ha
tOre Poccuu, npegaraetca pa3paboTka HOBOM METOL0NO0MMM MOBLILIEHUA NPOAYKTUBHOCTY BO3AE/bIBAHWA PUCA, PACLUMPAOLLEH NPeSCTaBAEHUE O KOMMIEKCHOM UCMONb30-
BaHMUM PUCOBbIX OPOCUTENbHBIX CUCTEM, B OCHOBY KOTOPOW MOMIOXEHO MUCMO/Ib30BAHWE MAaTEMATUYECKNUX MOZENEN (MaTemaTyeckas MOAeb GYHKLMOHMPOBAHUA PUCOBIX
arponaHaWwadToB, MaTeMaTUYeckan MOAEb NPOLLECCa 3arpA3HEHNA APEHAKHO-COPOCHBIX BOA HA PUCOBbIX OPOCUTENbHBIX CUCTEMAX) U pecypcocbeperatolLyx TeXHOAOriA
BO3A€/1bIBaHMA pUca.

Kntouesbie cnosa: npupofonofobHble TEXHONOTMM, PUCOBAA KAPTa, YPOKAMHOCTb pUCa, pecypcocbeperatoLime TeXHON0MM, KIMMATUYECKE aHOMANUM
BnazodapHocmu: VccneL0BaHME BbINOJHEHO 3a CYET CPEACTB rpaHTa Poccuitckoro HayuHoro doHza 1 KybaHckoro HayuHoro ¢poHaa Ne 22-17-20001.
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DEVELOPMENT OF NATURE-LIKE TECHNOLOGIES IN CONDITIONS
OF INCREASING SCARCITY OF WATER RESOURCES, MAN-MADE THREATS
AND CLIMATIC ANOMALIES IN THE SOUTH OF RUSSIA

L.A. Prikhodko, M.A. Bandurin, A.E. Sergeev, I.D. Evteeva
Kuban State Agrarian University named after .T. Trubilin, Krasnodar, Russia

Abstract. Currently, in the agricultural sector of the South of Russia, unfavorable natural, climatic and technogenic conditions are developing for the production of agricultural
products, especially resource-intensive crops, one of which is rice. The shortage of fresh water observed in recent years poses a difficult task for the workers of the agro-industrial
complex to develop and implement resource-saving technologies in the conditions of extreme deterioration of the facilities of the water management complex of the Lower
Kuban and more frequent climatic anomalies. One of the solutions to this situation is the development of nature-like technologies. The goal of nature-like technologies is to
minimize the anthropogenic impact on agricultural land, reduce resource intensity and increase the environmental friendliness of agricultural production. The article presents
the results of the development of rice maps of a new generation on resource-saving rice production technology based on nature-like technologies. The introduction of nature-
like technologies in rice irrigation systems will increase the productivity of rice crops by 20-25% relative to traditional methods of rice cultivation, with a reduction in irrigation
rates by 45-60%. Based on the theoretical studies obtained, a computational experiment and a study in laboratory and experimental field conditions of quantitative relationships
between parameters and factors affecting the rice production process in the South of Russia, it is proposed to develop a new methodology for increasing the productivity of
rice cultivation, expanding the understanding of the integrated use of rice irrigation systems, based on which requires the use of mathematical models (a mathematical model
of the functioning of rice agricultural landscapes, a mathematical model of the process of pollution of drainage and waste water in rice irrigation systems) and resource-saving
technologies for rice cultivation.

Keywords: nature-like technologies, rice map, rice productivity, resource-saving technologies, climate anomalies
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BBepeHue. bonbWWHCTBO  pUCOBLIX  OpO- 1 ABMHCKOrO pal7I0HOB 3TOT NOKa3aTeslb COCTaBuN OONONHUTENbHBIMW MaTe€PUaNbHbIMI 1 TPYLOBbIMN

cUTeNbHbIX CcucTeM B KpacHogapckom kpae wc-
yepnano CBoii ObION MOTEHUMan 1 ycTapeno,
YaCTUYHO WA MONMHOCTBIO OHW HYXJAKTCA B pe-
KOHCTPYKUum [1-3], 4o 1 ABNAETCA CAepXiBato-
Wmm GakTopoM opoLLaembix cuctem Ha Ky6aHu
Ha ceropHAWHMIA feHb. Hanpumep, KM purcosbix
OPOCUTENBHBIX CUCTEM B XO3AICTBaX NeBOro bepe-
ra Ky6aHu cHusmncs go 0,48-0,72, ana Kpbimckoro

0,66 1 0,62 cootBeTcTBEHHO [4]. Mokasatenb KMA
PUCOBOI OPOCUTENBHOI CICTEMbI KpacHogapcko-
ro kpaa coctaBun 0,76, YTO 3HAUUTENBHO HuXe
Hopmbl [5]. Ha prcoBbix opocuTenbHbIX cucTeMax
MPOVICXOANUT HapYLUEHNE 3SKONOrNYeckoil CuTya-
Ly, CHUXeHVe NNoJOPOANA MOYB, 3arpA3HeHue
APEHaXHO-COPOCHBIMI BOAMM BOfHBIX UCTOYHM-
KOB, KOTOPOE MPUXOANTCA BO3MELLATb OrPOMHBIMI
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3aTpatamm [6-8]. B KpacHogapcKix pucoBofUECKIX
XO03AICTBaX B OCHOBHOM MPUMEHSIOT TEXHONOTIO
BbIpaLLMBaHNA prca npu 3atonneHuu [9].

B pesynbTate ncnonb3oBaHUA 3TON TEXHOMO-
T 3aTpaTbl MOAMBHON BOAbI COCTABAAKT OKO-
no 20-30 Thic. M*/ra opocuTenbHoii Bogbl [10],
a Nnpyn HenpaBUNbHOM BOAOMONb30BaHNM OHU MO-
ryT gocturatb 30-40 Thic. M*/ra [11]. Tpn Takom



OpOLLEHI PACcXOd MONMBHOI BOAbI Ha BO3feNbl-
BaHME pPUCa 3HAUMTENIbHO MPEBOCXOANT Gronoru-
Yeckyto noTpebHOCTb pacTeHui, KOTopas COCTaB-
nsieT 4-5 Tbic. M*/ra [12], np1 3TOM OCHOBHas YacTb
ee TepseTcA Ha dunbtpaumto, cbpoc 1 HOKOBOIA
oTTOK [13]. OunbTpaumoHHble MoTepU ABNAIOTCA
OCHOBHOI PaCXOfHON CTaTbell U3 HenpoAyKTUB-
HbIX MoTepb Ha pucoBbix nonax [14]. Kpome Toro,
OpOLLEH/e puca 3aTorNeHneM COMpOBOXJaeT-
CA U BpYTUMI HEXenaTenbHbIMU NOCNeACTBUAMN
[15]: 1) ycuneHue BbHOCA NUTATENbHbIX BELLECTB 113
MOYB; 2) yCueHne MIUHepanu3aLni opraHnyecko-
ro BelLecTBa NoYBbl; 3) ycuneHue BOLHON 1 BETPO-
BOI1 3p03111 NOYB; 4) 3MEHEHIE YCNOBUIA MOYBO-
06pa30BaHmMA OT aBTOMOPGHBIX K rMAPOMOPPHBIM
UAK NONYrMAPOMOPOHBIM; 5) 3arpA3HeH e NoBepX-
HOCTHBIX BOJOEMOB W PEK XUMUYECKMU W BUO-
NOMMYECKMMI BELLECTBAMM, NOCTYNAIOWMMY B HUX
C APEHaXHbIMI BOJAMI 11 MOBEPXHOCTHBIM CTOKOM
113 PUCOBbIX YEKOB; 6) N3MEHEHe TM[POreonori-
YecKoil 1 TUApONorYeckon 0BCTaHOBKM Ha CO-
NpefenbHbIX C PUCOBOI OPOCUTENBHON CUCTEMOIA
TeppuTopuaAx. M03TOMy NPUXOANTCA OTMEYaTb, YTO
CNOXMBLUAACA CUCTEMa 3emnefenna puca B Kpac-
HOZAPCKOM Kpae, Kak rapaHT NPOAOBOSbCTBEHHOI
6e3onacHocTn Poccuu, He OTBeYaeT COBPeMeH-
HbIM TPebOBaHMAM VHHOBALMOHHOTO Pa3BUTMA
Hay4YHO-TEXHNYECKOTO MPOrpecca, B TOM Yncne Uc-
Mo/b30BaHNI0 PECYpCoCOeperatoLLyX TEXHONOTUIA
BO3J€MbIBaHNA PUCa B YCIOBUAX BO3pacTaloLLEro
neduumTa BofHbIX PeCypCoB, TEXHOrEHHbIX Yrpo3
11 KNMATYeCKIX aHomanuii Ha t0re Poccuu.
CTponTenbCTBO  BOJOXO3ANCTBEHHOTO  KOM-
nnekca B KpacHogapckom Kpae u Pecnybnuke
Apnbires 6b110 Hayato ¢ 1930-X rofoB, BO rase Ko-
Toporo cTponTtcA KpacHogapckoe BOAOXPaHUNN-
Le. Bopoxo3AicTBeHHbIN KomnneKke HuxHeln Ky-
0aHu BK/IOYAeT 3 OCHOBHbIX CUCTEMbI: A30BCKYIO
OpOCUTENbHYIO CUCTeMyY, maowagbio 7,1 TbiC. ra,
CTPOUTENBCTBO KOTOPOIA 3aBeplnnoch B 1979 r,;
TEMPIOKCKYI0  NpaBOOEpeXHYI0  OPOCUTENbHYIO
cucTemy, niowagblo 6,3 TbiC. ra, CTPONUTENbCTBO
KoTopoin 3aBepwwnocb B 1970 r,; TempioKcKylo
NEeBOBEPEXHYI0 OPOCUTENbHYIO CUCTEMY, MAOLLA-
Iblo 6,2 TbiC. ra, CTPOUTENLCTBO KOTOPOW 3aBep-
wnnocb B 1969 r. bonbLNHCTBO BOJOMOANOPHbIX
TU[POTEXHNYECKNX COOPYXEHUI (NMNOTUH) B BO-
LOXO03A/CTBEHHOM KoMnneKkce HukHeil Kybanu
3KCMNyaTupyeTca 6e3 PeMOHTa, PEKOHCTPYKLMN
1 NepeBoOpyxeHuA Gonee 50 net, MHorve ru-
APOTeXHUYECKIe COOPYXEHNA Pa3fnyHbIX BOLO-
XO3ANCTBEHHbIX 0OBEKTOB AaBHO TPEOYIOT Kanu-
TaNbHOMO PEMOHTA, U HAXOAATCA B KPUTUYECKOM
coctosHuu. 3a 6onee uyem 50-neTHUit nmepuop
3KCMNyaTaLuu U CMONb30BaHNA BOJHbIX pecyp-
COB [N Leneil TMRPOIHEPreTUKM, BOJOCHa0Xe-
HWSA, OPOLUEHNS, MPOMbILIEHHOCTY, PbIOHOrO
X03ACTBA, KUAMLYHO-KOMMYHANBHOTO 1 CeNbCKO-
rO X03AICTBA B BOJOXO3ANCTBEHHOM KOMMMEK-
ce HuxHeir Kybanu obpasosanca pag npobnem,
CBA3AHHBIX C W3HOCOM OOBEKTOB BOAOXO3AN-
CTBEHHOTO KOMMMEKCa, O YeM APKO CBUAETeNb-
CTBYET TEXHOTEHHaA KaTacTpoda B anpene 2022 1.
Ha (QefoOpOBCKOM rApoy3ne, KoTopas MpuBena
K ANWTENbHON OCTaHOBKE MPOW3BOACTBEHHOIO
11 CENbCKOXO3ANCTBEHHOO MPOLIECCOB, CHUKEHMIO
MAaHOBbIX MOCEBHbIX MOWaAeN puca n cosgana
yrpo3y CTabunbHOCTI NPOJOBONBCTBEHHON Ge3-
OMacHOCTI KaK PernoHa, Tak W CTpaHbl B LiENOMm.
B cBA3n ¢ asapueir Ha (DeopPOBCKOM rppoys3-
ne noceBHble Molwaan puca B KpacHopapckom
Kpae 6binn cokpatleHbl Ha 25% (c 119 Thic. ra fo
90 Tbic. ra) 1 Banosoii cbop cocTaBun 582,5 Thic. T.

HAYYHOE OBECMEYEHWUE U YNPABNEHWUE ATPOMPOMbILWEHHBIM KOMNJIEKCOM
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PUCYHOK. IKONOTMYECKM YCTOIYMBAA PUCOBAA OCYLUINTENbHO-YBAXKHUTENbHAA CUCTEMA:
1 — 3aKpbITblit KAPTOBbIA OPOCUTENL-COPOC; 2 — OCYLWMUTEIbHO-YBNAKHUTENbHBIE APEHDI; 3 — CEBOOBOPOTHBIN
pacnpegenutens; 4 — nono)eH1e ypoBHA LENPeCcCMOHHOM KPUBOI B BEreTaLMOHHbIA NePUOA; 5 — NonoKeHe
YPOBHA ieNPECCUOHHOI KPUBOW B MEKBEreTaLMOHHbIA Nepuog; 6 — necononoca; 7 — nosesas 4opora;
8 — Mexrpa0Bble NPOMEXYTKM, MOKPbITbIE PUILTPYIOLLMM reoTeKcTUAeM; 9 — BOJ0OTBOAHAA KaHaBKa
oAb fopor; 10 — yyacTkosblit copoc; 11 — pacnpesenutent NocneAHero nopaaka; 12 — ycTbe KOANEKTopa;
13 — pacnpezenuTenbHbIii Konogel,; 14 — rpynnosoii KoanekTop; 15 — rpsza; 16 — yposeHb Boabl

B MEKBETeTaLMOHHbI Neprog; 17 — ypoBeHb BOAbI B BErTaLMOHHbI Nepuos; 18 — nonusHan KapTa;
19 — none cesoobopoTa; 20 — pUCOBbIN YeK; 21 — naacTMKoBas u/uav bropasnaraemas MyabYMpPYIOLLAA MAEHKa.
Figure. Environmentally sustainable rice drainage and humidification system:
1 — closed kart irrigation-discharge; 2 — drainage-humidifying drains; 3 — crop rotation distributor; 4 — position
of the level of the depression curve during the growing season; 5 — position of the depression curve level during
the non-vegetation period; 6 — forest belt; 7 — field road; 8 — inter-ridge spaces covered with filtering geotextile;
9 — drainage groove along the roads; 10 — district fault; 11 — distributor of the last order; 12 — the mouth

of the collector; 13 — distribution well; 14 — group collector; 15 — ridge; 16 — water level during the non-

vegetation period; 17 — water level during the growing season; 18 — irrigation map; 19 — crop rotation field;
20 — rice check; 21 — plastic and/or biodegradable mulching film.
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B 2023 r. nnaHnpyioT 3aceATb nog puc B KpacHo-
Japckom Kpae 92 Tbic. ra (B 2021 r. — 90 ThiC. Ta),
TO eCTb 41A 31010 noTpedHo W = 3*10%*600%10° =
1,8 #10° M* Bogbl (W=1,8 mnpg m* = 1,80 km* Bopbl,
npu oxnpaemom Banosom cbope 600 Tbic. T). Mpn
3ToM ob6bem Bofbl KpacHopapckoro Bopoxpa-
HUMWa npu yctaHoneHHom HIMY=32,75 m BC
W=1,93 kM. He cnegyert 3a6biBaTb, YTO Hafjo 0be-
cneymsatb pycnodopmupyowunin pacxog p. Ky-
6aHb, a Takxke ecTb U Apyrie BOJONONb30BaTENMN
B8 KpacHogapckom Kpae.

CnepoBaTenbHo, MpK CYLECTBYIOWMX, Tpagu-
LMOHHO WCMONb3yeMblX, TEXHONOTUAX BO3AENbI-
BaHuA puca, AedpuLnTe NPeCcHON BOAbI U BbICOKON
N3HOLLEHHOCTA OOBEKTOB BOAOXO3ANCTBEHHOTO
komnnekca HuxHeid KybaHn cyliectsyet peanb-
Has yrpo3a NPOJOBONLCTBEHHON 6Ge30macHOCTH
Poccun.

Mo3atomy B HacToAllee Bpems B arpomnpo-
MblwneHHom  komnnekce Ora  Poccum  cno-
XMnacb  KpUTMYeCKaa cuTyaums, Tpebylowas
pa3paboTkn HOBOI pecypcocbeperaioweil MeTo-
AONOrnN BO3AENbIBAaHNA pirca C y4eToM COXUB-
LUIMXCA NPUPOBHO-KAMATIYECKNX U TEXHOTEHHbIX
yCnoBuit.

Marepuanbl n metogbl. [ina peanusaynn
NPUPORONOROOHBIX TEXHONOMIA B NEPBbI FOf Ha
Pp1COBOI OPOCUTENBHOI CUCTEME nocne YOopKN
prca 1 ConyTCTBYILWMX KyNbTyp PUCOBOTO CEBO-
060pOTa BbINONHAETCA PEKOHCTPYKLMA KapTbl pu-
COBOI OpOCUTENbHOW crcTeMbl KpacHogapckoro
TINa B rpaHnLax Tpex ceBOOHOPOTHBIX NONel, Ko-
TOpaA BKNIOYaeT: CTPOUTENLCTBO MO BePXHel rpa-
HuLe ceBOOBOPOTHOTO NONA U fanee nepneHau-
KynApHO ApPYr APYry Yepe3 ofHo ceBoobopoTHOe
none yyacTKoBbIX COPOCOB; CTPOUTENLCTBO MO
HUKHel rpaHuLe ceBOOGOPOTHOTO Nons U fanee
nepneHANKYNAPHO APYr APYry Yepe3 OfHO CeBo-
060poTHOE None pacnpegenuTeneii NoCNefHero
nopagka (puc.).

3aTem OCyLLeCTBAAETCA CTPOUTENbCTBO BAOMb
ANVHHON CTOPOHbI PUCOBOrO YeKka YeTbipex 3a-
KPbITbIX KapTOBbIX OpOCUTENeil-COPOCOB ANMHON
900 M 13 nonnaTUNEHOBLIX TPY6 Mapku M3 100
(PN 6,3), nnametpom 560 MM, K KOTOPOMY neprneH-
aukynapHo nog yknonom 0,0003 npoTsxeHHO-
CTbto 197 M, Ha paccToArumM 0,7 M Apyr OT Apyra Ha
rny6utHe 0,3 M yKNadblBaloTCA U NOACOSAUHATCA
K HeMy OCyLMTeNbHO-yBNaXHUTENbHbIE [PeHbl
AnameTpom 50 MM, BbIIUB KOTOPbIX COCTaBnAeT
10n/yHa1n.m.

Mocne 3TOro BbINOAHAETCA YCTPOWNCTBO pac-
npegenuTenbHbIX KOMOALEB Ha MepeceyeHmax
3aKpbITOTO KapToBOro OpocuTens-copoca ¢ pac-
npegenuTenem MoCiefHero nopaaka, KoTopble
BbINONHAKT QYHKLMIO BOAOBbINYCKA W3 OpPOCK-
TENA B YeK 11 3aKpbITOrO KapToBOro opocuTens-
cbpoca ¢ yyacTKoBbIM COPOCOM, KOTOpbIE BbIMOA-
HAIT YHKLMIO BOZOBbIMYCKA M3 YeKa B COPOC.

Jlanee dopmupytotca rpagbl nytem Bbinon-
HEHUA TEXHONOTUYECKIX [JOPOXEK WIPUHOI Mo
AHy 0,4 M B BUAe TpaneLenfanbHoi BbleMKi ry-
6uHoit 0,25 M, C 3anoxeHne otkocos ot 1:1 o
1:0,85, KOTOpble MOKPbIBAIOTCA GUNLTPYIOLNM
reoTekCTAEM, MPUYEM OCU CUMMETPUN TPAj
11 OCYLUNTENbHO-YBNAXHUTENbHbIX [PEH [OMKHbI
coBrnagatb.

Mocne yero BbIMONMHAETCA YKPbITUE TPAQ NO-
NN3TUAEHOBOI NepdOprUPOBaHHON MyNbUKpPYIo-
Lell NNEHKON 1AM NONN3TUNEHOBOI Bropa3nara-
eMOVi MybuMpyloLLei MNEHKON, C 3aKkpenneHnem
(NpnpasnuBaHnem) Kpaes NAeHKM GUALTPYIOLMM
reoTeKCTunem.
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Ha cnegyowmin v B nocnepyiowme rogsl Ha
OCYLUUTENbHO-YBNAXHUTENbHON CUCTEME B MeX-
BereTaLVOHHbII Nepuop pacnpefennTenbHble Ko-
NoALbl NepeKmoyaloTCA Ha PeXUM OCyLUEeHIA, Npu
KOTOPOM BJIaXXHOCTb KOPHEOOWUTAEMOrO Cos Mo-
YBbl B TEYEHVIe BCEro Nepuroda NofePKMBaeTCA He
BbiLUe 65% OT HaIMeHbLUEl BAaroeMKOCTH, YTO OCY-
LecTBAAeTcA nyTem cbopa 1 yfaneHna yepes ocy-
WNTENbHO-YBAAXKHUTENbHbIE [PEHbI N3ObITOYHON
MOBEPXHOCTHOI 11 TPYHTOBOI BOAbI B 3aKpbITblid
KapTOBbI 0POCUTENb-COPOC, KOTOPBIV pacronara-
eTcs nepreHAnKynapHo ¢ yknoHom 0,003 K yyact-
KoBOMY cOpOCy 11 anee Yepes rpynrnoBoit Kosnek-
TOp B BOAONPUEMHUK. B BereTaLMoHHbIN neprog
pacnpefenuTenbHble KONodLbl NepeKmioyaloT Ha
PEXUM YBRAaXHEHNA KOpHeobuTaemoro cnos mo-
UBbl 1 MOAAEPXKMBAIOT BNAXHOCTb B HEM B UHTEP-
Bane 0T 65 40 100% OT HaMeHbLLEN BNaroemkocTi
nyTem Nogauu Bogbl U3 CeBOOHOPOTHOrO pacnpe-
JenuTens B pacnpefenutent nocnefHero nopag-
Ka, Aanee B 3aKPbITblil KAPTOBBII OPOCUTENL-COPOC
11 3aTeM B OCYLUNTENbHO-YBNAXHMTENbHBIE APEHb.

[ina nopnepxaHuaA ONTUManbHON BRAXHOCTM
B KOpHeobuTaemom cnoe noysbl B8 2020-2022 rr.
6binn 3anoxeHbl B 000 KX «Myray C.l» ABKHCKo-
ro pavioHa KpacHogapCcKoro Kpas 1 n3y4eHbl cne-
ZyloLLVe BapaHTbl COOTHOLLEHNA JUaMeTpa 1 pac-
CTOAHUA MEX[Y OCYLIUTENbHO-YBNAXHNTENbHbIMIA
ApeHamn (1abn. 1): 25 mm — 0,5 m; 25 MM — 0,7 M;
25mMm — 1,0 m; 25 MM — 1,5 m; 50 mm — 0,5 m;
50 mm — 0,7 M; 50 mm — 1,0 M; 50 MM — 1,5 m;
75mm — 05 M 75 mm — 0,7 M; 75 mm — 1,0 m;
75Mm —1,5Mm.

113 naHHbIX Tabnnubl 1 BUAHO, YTO NEPBbIIA rof
MCCNE[OBaHN NOKa3an Havnyywme pesynbrarhl
KaK B BereTaLloHHbI Nepuop, TaK 11 B MexBereTa-
LIVOHHbIV NepNOA, NP STOM HaUNyyLWniA NPOLEHT
OLHOPOAHOCTI YBAAXHEHWNA AOCTUTHYT Npu Ana-
MeTpe  YBNaXHUTENbHO-OCYLUIMTENbHOMO  fpeHa-
Xa 25 MM 1 paccToaHuy mexay ApeHamn — 0,5 m,
a ocyweHua — 50 mm 1 0,7 M COOTBETCTBEHHO.
OpHako B mocnefyiolwye rogbl, B CBA3N C Obl-
CTPbIM 3a1NIeHNEM YBAAXHUTENbHO-OCYLLNTENbHO-
ro fipeHaxa AnaMeTpoMm 25 MM, OH MoKa3an CBOI

Tabnmua 1. OueHKa HepaBHOMEPHOCTH B % YBAaKHEHUA (OCYLUEHMA) NaXOTHOTO FOPU30OHTa NOYBLI NpY pabote
YBNAXXHUTENbHO-0CYLIMTENbHOTO APEHAka Ha PUCOBOI OPOCUTENbHON CUCTEME

Table 1. Estimation of non-uniformity in % of moistening (drainage) of the arable soil horizon during

the operation of humidifying-draining drainage on the rice irrigation system

CpeAHuii NPOLLEHT HePaBHOMEPHOCTH
PaccTosiHue yBAaXKHEHUA (OCYLWEHMUA) NaXOTHOrO FOPU30HTa
fopo! Mexay AnameTp Apekbl, nouBbI OT 337aHHOTO Napametpa, % ot HB
UccnepoBaHua MM
ApeHamu, m BereTalMOHHbIM MeXXBereTaLMoOHHbIN
nepuop, nepuog,
25 6 17
0,5 50 7 7
75 8 6
25 6 18
0,7 50 8 7
75 12 6
2020 25 12 8
1,0 50 18 7
75 23 14
25 35 28
1,5 50 21 23
75 24 19
25 16 21
0,5 50 12 10
75 8 9
25 14 24
0,7 50 8 6
75 12 7
2021 25 20 8
1,0 50 23 9
75 26 9
25 40 36
1,5 50 31 29
75 34 24
25 23 29
0,5 50 20 15
75 14 7
25 17 25
0,7 50 11 8
75 15 7
202 25 26 19
1,0 50 22 24
75 30 20
25 52 43
15 50 45 38
75 42 37
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Tabnuua 2. U3smeHeHMe MeNnopaTUBHOTO COCTOHWA MOYB PUCOBbIX YEKOB Ha 3-ii roA ccieA0BaHMiA Npu AUameTpe ApeHaka 50 mm
Table 2. Changes in the ameliorative state of soils in rice paddies for the 3rd year of research with a drainage diameter of 50 mm

CopepiaHue
Tny6uHa SEEEOEITG | GO s I, | (O Ee el L rmaponmsyembiii asot, | docop nogBuKHbIK, | Kanuit noABUKHDIN,
oT60pa, tM mexay % 0T maccbl . arperaros >0,25 mm, mr/100 r mr/100 r mr/100 t
LpeHamu, M BO3/YLWHO-CYXOM %
noysbl
Hogas POC 47,6 30,1 3,83 2,22 7,5
POC KpacHogapckoro Tvna 05 43,2 28,3 3,15 1,97 7,2
Hosas POC 49,4 325 4,12 2,52 7,8
POC KpacHogapckoro Tvna 07 43,4 29,4 3,38 2,03 7,4
Hogas POC 10 48,3 31,6 3,93 2,30 7,7
POC KpacHogapcKoro Tina ' 432 29,5 3,25 2,19 7,5
Hogas POC 15 42,7 29,2 3,54 2,05 73
POC KpacHogapckoro tTna ’ 39,8 27,2 3,03 1,85 7,0

HeadPeKTUBHOCT, KOTOPasA Bbipasunach B Pe3KoM
CHVKEHUI OHOPOAHOCTY YBAAXHEHNA W OCyLue-
HuA. B pe3ynbTaTe NONEBbIX UCMbITaHNI ObINO yCTa-
HOBJIEHO, YTO HauNboNee ONTMaNbHbBIM BAPUAHTOM
COOTHOLLEHWA AaMeTPa 1 PaCcCTOAHNA MeX[Y 0Cy-
LUIMTENbHO-YBNAXHUTENbHLIMA ApeHaMi ABNAETCA
50 mm 1 0,7 M COOTBETCTBEHHO. YBennyeHume pac-
CTOAHMA MeX[y ApeHamu ArameTpom 25 MM Ao
1,01 1,5 M B nocnegytoLLme rofibl NOAOKUTENbHOTO
3¢deKTa He Janu, 1 3ajjaHHble NokasaTenn ofHo-
POAHOCTM YBNAXHEHNA W OCyLIEHNA He 6binn Jo-
CTUrHYTbI. TakKe 1 [pyriie BapnaHTbl COOTHOLLEHNSA
LaMeTpa 1 paccTOAHNA MEXAY OCYLINTENbHO-YB-
NaXHUTENbHBIMI fipeHaMu bbinn MeHee SPdeKTUB-
Hbl BapnaHTa C AnameTpom ApeHbl 50 MM 1 paccto-
AHUAMU MeXZY HMIU — 0,7 M, NP1 KOTOPOM Gbir
MoMyyeHbl Haunmyylne 3HayeHUA OZHOPOLHOCTY
YBNAaXHEHWNA 1 OCYLIEHA KOPHEeObUTaemMoro cos
nousbl (tabn. 1), Mpy 3TOM rpaHynomeTpuyecKnii
COCTaB MOYBbI TaKke yAyYULLIACA, a NPOLECC BbIMbI-
Ba MMKPO3/IEMEHTOB 13 KOPHEOOMUTaeMOro Cnos
MPOMCXOANN MefeHHee YeM NPy TPagNLOHHOM
cnocobe Npou3BoACTBa pica (Tabn. 2). K Tomy xe
0OblNo PACcCunNTaHo, YTO YBENNYEHNE AAMETPA OCY-
LUTENbHO-YBNAXKHUTENbHbIX [PEH B LiENAX CHU-
KEHUA CTOUMOCTI 1 TPYAOEMKOCTW peann3auum
NpoeKTa PEKOHCTPYKLIAN PUCOBOI KapTbl KpacHo-
JapCKOro TUMa NPUBOANT K MOBBILIEHMIO CTOUMO-
€TV Ha 15% v TPYAoeMKoCTI Ha 23%.
MpoBeeHHble Ha OMbITHBIX YYacTKax 1ccnego-
BaHUA MOKa3a/u, YTo CMONb30BaHWe NoAKsTINe-
HOBOII NepdOPMPOBAHHON MyNbUMPYIOLLEN MEH-
KI1 MO3BOANUT Ha 5-7 AHel paHblue OCyLecTBUTb
CPOKM MOCafiKN paccadbl puca 3a cueT Gonee bbl-
CTPOro NporpeBa MouBbl NOA MAEHKOW, MOBbICUTb
10 98-100% BbIKMBAEMOCTb PacTeHNIn puca 1 ero
O1OMETPIYECKIIe MOKA3aTENM, B TOM YMCE 3a CYeT
CHVXXEHMA COPHON PACTUTENBHOCTU U POCTA KOH-
yentpauun CO, Ha 10% nog MynbumpyloLyeit nieH-
Koii. Micnonb3oBaHne MynbumpytoLLeil MNeHKn no-
3BOMIUT OTKA3aTbCA OT MPUMEHEHNs repbuLnaoB
Mpw BbIPALLYMBaHAN PUCa, YTO, B CBOK OYepesb,
CHU3UT Ce6ECTONMOCTb U MOBBICUT IKOMOTUYHOCTD
npou3BofCTBa puca. Vicnonb3osaHue 6uopasna-
raeMoli MOAMSTUNEHOBON MyMbUMPYIOLLEN MNeHKN
obnagaer BCeMi TeMI e MPeuMyLLecTBamu, Yto
11 MOAM3TUNEHOBAA MyNbuMpyloLaa nneHka. K no-
NOXMTENbHBIM OCOOEHHOCTAM €e UCMONb30BaHNA
MOXHO OTHECTU OTCYTCTBME HEOOXORUMOCTN ee
ybOpKM C NOBEPXHOCTY TPAL, B CBA3MN C TeM, YTO
npu 06paboTKe AL OHa 3anax1BaeTCA B MOYBY,
YTO 6NArOTBOPHO BAKSET HA MENNOPATIBHOE CO-
CTOAHME MOYB 11 CHUXAET TPYA0EMKOCTb NpoLiecca
NPOW3BOACTBA PHCa, NPU 3TOM 0C0H0e BHUMAHME
TpebyeTca K CTporomy COGMIOAEHNI0 MNOCKOCTM

MOBEPXHOCTU TpAd BO u3bexaHne obpazoBaHuA
«6niofiely Ha rpagax, KOTopble pPaspyLuUTENbHO
BO3AEICTBYIOT Ha Bropasnaraemyto NOAMITUNEHO-
BYIO MEHKY.

BbiBopbl. B pe3ynbrate npuMeHeHuA ocywn-
TeNbHO-YBNAXHUTENbHON PUCOBON OPOCUTEND-
HOW CucTeMbl Ce6ECTOMMOCTb MPOM3BOAUMOTO
3epHa puca ymeHbLunnach Ha 10%. OpocuTenbHas
HOpMa puca cHu3unach 6onee yem B 3 pasa 1 co-
CTaBWna B cpegHem 6,5-7,0 Tbic. M*/ra. Mcnonb3o-
BaHMe OCYLINTENbHO-YBNaXHUTENbHOW PHCOBO
OPOCUTENbHOI CUCTEMbI MO3BONMUT YBENNYNTD KO-
3¢PrLMEeHT 3eMenbHOro 1CMoNb30BaHUA Ha 5%,
a TaKXe NOBbICUTb 3KONOrNYeCKyto 6e30MacHOCTb
Ha pNCOBOI OPOCUTENBHOI CUCTEME 3a CYET YTyy-
LIeHWNA MeNNopaTNBHOTO COCTOAHMA MOYB PUCO-
BbIX noneit (Tabn. 2), KOTOPOe BbIPa3UnOCh B Mo-
BbILLEHWW FyMyCa B KOPHEO6MTaeMOM Coe NoYBbI
N YMeHblUEHNN [03 MUHepanbHbIX y[obpeHnit
B 2 pa3a 3a CYeT NpUMeHeHNA cucTemMbl depTura-
Lnn, Npu 3TOM yylune MokKasaTenu JOCTUTHYTI
C MeXapeHHbIM paccTosHuem 0,7 m. MoTpebnerne
3NEKTPOIHEPTUM Ha COPOCHBIX HACOCHBIX CTaHLW-
AIX 32 BEreTaLMOHHbI Nepuog prca CHU3UNOCH
Ha 35-40%.
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