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water use is one of the most important areas of this process. This problem is especially urgent for the rice industry,
where flooding is a key technological technique. Rice cultivation makes significant changes to the ecological system, as
it not only changes the environment, but also often fundamentally transforms it. Today, when the anthropogenic load on
rice agrolandscapes and aquatic ecosystems increases, pollution and degradation of lands and water management
structures in the Lower Kuban occur, therefore, the rational implementation of the “ecosystem” approach is of great
importance, as it is a conceptual basis for nature management as opposed to the existing irrational industry. It is
necessary to develop new fertilizer systems and select modern means of chemicals, to select effective pesticides with low
concentrations of active substances. Discharge of water into rivers after the application of fertilizers and pesticides
should not be allowed. It is necessary to create settling ponds for sedimentation of pollutants, closed irrigation systems,
a network of treatment facilities only for mechanical treatment. The article substantiates the need to use such systems of
mineral fertilizers in the production of rice, which are not dangerous for the on-farm network of irrigation systems. For
a better use of water resources in order to improve the environmental situation in the region of the river basin Kuban
and to increase the economic efficiency of water use, water withdrawals should be reduced, which are used for
irrigation, while reducing the area of rice crops.

Key words: rice growing, irrigation systems, ecologization, water resources, water conservation measures, drainage
waste water.
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BJUSHUE HETPAJIMIIMOHHOI'O YIOBPEHMSI HA YPOXKAMHOCTDH OBOIIIHOM KYJIbTYPBI

H.B. lllunuosa, I'.A. JlapuoHos
Yysauickas 20Cy0apcmeenas cebCKOX035UCMEEHHAS aKa0emMusl
428003, Yebokcapwl, Poccutickas Pedepayus

Annomayus. B cospemeHHoM Mupe Ha OUUCTHHBIX COOPYHCEHUAX CKANAUBACTNCS OSPOMHOE KOTUUECTNBO 0CAOKO8
CMOUHBIX 800, XAPAKMEPUIVIOUUXCA OOCMAMOUYHBIM COOPHCAHUEM OP2AHUYECKUX 6eujecms, U BONpOC 00 ux
YMUIU3ayuU OCmaemcsi akmyanvHelM. B mo e epemsa Habmodaemcs npoyecc OanvHeuudell UHMEHCUGUKAYUU
3emaedenusi npu HeOOCMAmoOYHOM 6HeCeHUU opeanuieckux yooopenui 8 noygy. C yenvio co3oanus 6e30euyumnozo
bananca eymyca HeoOX00UMO GHOCUMb 8 HOYGLL OP2AHUUECKUE GeUeCmEd, 8 CE3U C YeM B03HUKAem NOmpeOHOCMb 8
npUMeHeHUlU 6cex 6U008 OPSAHUYECKUX YOOOpenUll, 8 MOM Hucie i 0caokos cmounsix 600 (OCB).
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B pabome npedcmaenenvt pezyivmanmvl IKCNEPUMEHMATbHBIX UCCTEO08AHULL NO USYHEHUIO OCAOKO8 CHIOYHBIX
600, HAXOOUBWIUXCS HA UWIOBbIX NAOWAOKAX Oofee Oeciamu Jiem, U ONbIMHLIX 00pA3Y08 NOUYBbL HA COOEPIHCAHUE
XUMUYECKUX KCEHOOUOMUKOS: YUHKA, MeOU, CEUHYA U KAOMUS, 4 MAKI’CE YPOUCAUHOCMU MOPKOBU NPU UCHOIb308AHUU
OCB ¢ kauecmse yodobpenus. Ocaoku cmouHblx 600 GraxcHocmovio 44,5 % eHnocunucy 6 cepvie jecHvle Nousvl 6
paziuunblx 003ax. Ileped nocegom 060wHOU KyIbmypbl NPOGOOUNUCH UCCLEO08AHUL NOYGbL HA COOEPICAHUE YUHKA,
Meou, ceunya u Kaomusi. bviio ycmanoeneno, umo coodepoicanue msdicenblx Memaiios ¢ YEeIudeHueM KOIU4ecmed
snecennvix 6 nougy OCB nogviwanocs ¢ 1,1-3,6 pasza, npu 3mom npesvbliuenutl OpPUEHMUpOBOUHO-OONYCINUMBIX
KOHYeHmpayuti KCeHoOUOMuUKos He Habaooanocs.

s noceéa Ha onvblmubIX OENSTHKAX UCHOIb306ANUCH CEMEHd MOPKOSU U3BECIMHO20 NPOUCXONCOEHUSI OOHOU U
motl dce penpooykyuu. bulio 6viaeneHo, umo yposrcauHocms MOPKOGU NOBbICULACL NPU OOHOKPAMHOM GHECEHUU 8
nougy 0caokos cmoukvix 600 6 xoauwecmee 30 u 60 m/za, a enecenue 6 xoauwecmee 120 u 240 m/ea — npuseno x
CHUDICEHUIO YPOAICATHOCIU OB0UHOU KYIbIYPbL.

Knrouegvie cnosa: cepuvle necnvle noygwl, 0CAOKU CMOYHBIX 800, MAICENLLE MEMATLIbL, YPOIUCAUHOCHb, MOPKOBb.

Brenenne. B Uysaiickoit Pecy0Onvke noyBeHHbINH (OH MPECTABICH B OCHOBHOM CEPHIMHU JICCHBIMHU ITOYBAMU:
oHHM 3aHUMaIOT Oosee 60 % 3eMenb CenbCKOXO03SIIICTBEHHOTO HAa3HAUYCHHU. BOIHO-3pO3NOHHBIM IMpOIleccaM B PETHOHE
moBepxeHo Oonee 80 % mamrHW, BCIEACTBHE YErO €KETOTHO HAOMIOAACTCS 3HAYHMTENBHBIA BEIHOC OPTAaHUYECKUAX U
MHUHEpAFHBIX BEIIECTB M3 IaxOTHOro cios mouBbl. C menmpio co3manms OesmedumuTHOro OamaHca rymyca
HE0OX0UMO BHOCUTH B TOYBY OPTAaHUYECKUE BEIIECTBA, B CBSI3W C YeM BO3HHKACT MOTPEOHOCTh B MPUMEHEHHUH BCEX
BHJIOB OPTaHUYECKUX yIO0OpPEHMIA, B TOM YHCIIC U 0CaTKOB CTOYHBIX Box [1], [4], [6].

MarepuaJjbl 4 MeTObI UccienoBannid. [IpakTryeckas 4acTb pabOTHI MPOBOIUIACH Ha CEPBIX JIECHBIX MOYBAX
n. Amnarkac-Mapru Yebokcapckoro paifona. OObeKTaMHM HCCIECIOBAaHMH SBISUINCh OCAJKH CTOYHBIX  BOJ,
HaXOJMBIIMECS HA 3aXOPOHEHHM B WIOBBIX IuTOIaakax Oojee amecatH yeT. B mpobax OCB BuaxHocThiO 44,5 %
OTIPEJIEINISIN COJIepyKaHUe IIMHKA, MET, CBUHIIA M KaJIMUA. BBUIO yCTaHOBIIEHO, YTO COJIEPIKAHUE TSAKEIbIX METAJIOB HE
MIPEBBIIIANIO JOMYCTUMBIX HOpM [2], [7].

BanoBoe conepxaHue TSXKENbIX METAIJIOB B ONBITHBIX MPo0ax ompenessiii aTOMHO-a0COPOIMOHHBIM METOI0M
Ha criektpomerpe «KBant — Z. OTA—1».

Hens uccienoBanuii. Vicnonap30BaHNE 0CAAKOB CTOYHBIX BOJ] IKOJOTHYECKH 0€30IacHO MPH CHCTEMATHIECKOM
KOHTPOJIC COJICpIKaHUS TSHKEIBIX METaIOB B IOYBE W NMPONYKIWH pacTeHHeBoAcTBA. C Melpl0 M3yYeHHUS MUTPALlUU
TsoKeTbIX MeTaluioB 3 OCB B MOUYBY 3alOKWIM TSATh BapHAHTOB [ESTHOK IUIOMAnbio 2,5 M? B 4-X KpaTHOM
MTOBTOPHOCTH, (POPMEI NENTHOK — mpsamoyroibHbie (1,2x2,09 m). IIpu 3akimanke ombiTa OBLIa OCTaBICHA 3alllUTHAS
moJjioca IMUPUHOH B 5 M, OKaHMIIMIOMIas BECh OMBITHBIA y4acTOK. MeEXIy COCeTHHNMH ACTSHKAMH OBLT OCTaBIICH
3amuToK B mpenenax 0,5 M, a mexnay spycamu — 2,0 M. Takum oOpa3om, oOmias Iiomaap 3aJ0XKEHHOTO OIbITa
cocrasisiiaa 463,74 m2.

B 3arotoBiieHHbIE OMBITHBIE JNESTHKA BHOCHIJIM OCaJKW CTOYHBIX BOJI HATypaldbHOW BIIAXXHOCTH B CIISAYIOIIHX
BapuaHTax U Jo3ax: | BapuaHT — cepas JecHas nmouBa 6e3 OCB (sBisiiach KOHTPOJIbHOH); 2 BapuaHT — nmouBa ¢ OCB B
konmuectBe 30 1/ra; 3 Bapuant — nousa ¢ OCB — 60 1/ra; 4 BapuanT — nousa ¢ OCB — 120 T1/ra; 5 BapuaHT — 1o4Ba ¢
OCB - 240 1/ra. Takum 00pa3oMm, Ha AEISHKY IUIOMAABI0 2,5 M? Obutn BHeceHbl OCB HaTypasbHoil Biaxknoctu 44,5 %
B caeayromux no3ax: 7,5; 15,0; 30,0 u 60 kr, 4to B epecueTe Ha cyxoe BewecTBo coctanisier 4,16; 8,33; 16,65 u 33,3
KT, COOTBETCTBEHHO. JleNsiHKN nepexonanu Ha TiyouHy 20 ¢M i BEIPOBHSIIH ITOBEPXHOCTH TIOYBHI.

OTt0op TOYBHI UIS MPOBEPKH HA cojaepkaHue Tsokenblx metamioB (TM) mpoussenn B cimoe 0-20 oM mepen
ITOCEBOM MOPKOBH.

Bo BTopoil nexane mas moceB MOpPKOBU copTa JIOCHHOOCTpOBCKas-13 Ha ONBITHBIE AEISHKUA HPOBOIUIHU B 5
PAZIOB, PACCTOSIHUE MEXIY PsiiaMu COCTaBsuto mo 25 cM, ¢ kpaeB — mo 10 cm. Ilo omHOMY psimy pacTeHHit ObuIH
BBIICJICHBI OOKOBBIE pa3/ieNUTENIbHbIE 3allUTHBIE TOJOChl. s ToceBa OBLIM BBIOpaHBI CEMEHAa W3BECTHOTO
MIPOMCXOXKACHHS OJTHOM U TOM e PEenpoayKIUH U3 pacueTa I'yCTOThI IloceBa B 5 Kr/ra, riryouHsl 3agenku — 1,5-2,0 cm ¢
MOCTIEeTYIONUM ITpUKaThIBaHuEM [3].

3a mepuoja BereTaluu Ui PBHIXJICHWS W YHHUUTOXKEHHUS COPHOH PaCTHTEIHHOCTH OBIJIO MPOBENCHO YEThIpe
MEXAypsIIHbIE 00pabOTKH Ha TIyOuHY 5-7 cM. B psijkax nBa paza BpydHYIO IPONAIBIBAIM COPHIKH C OJJHOBPEMEHHBIM
IpopexuBaHueM [5].

PesyabTaTsl HccaenoBanmii U ux odcy:xkaenme. B cepbix necHbIX nmousax YeOokcapckoro paifoHa BajioBoe
coJllepkaHue IMHKA cocTaBisuio 52,8+0,4; meau — 18,7+0,4; ceunna — 4,88+0,07 u xagmus — 0,57+0,04 mr/kr.

BanoBoe conepkaHue IUMHKAa B MOYBE C yBeluueHHeM J103bl BHeceHUs: OCB moBBIIANOCE U COCTABIISLIO
63,7+0,4; 82,5+0,5; 96,6+0,4 u 121,4+0,4 mr/kr, gto B 1,2; 1,6; 1,8 1 2,3 pa3a Bblllle KOHTPOJIHHOTO IMOKA3aTEIs MPH
OJIK He 6ostee 220 Mr/kr.

PesynbTaThl nccienoBaHUs BaJOBOTO COACPKAHWS MEAU CBHIETEIBCTBOBAIM O TOM, YTO B TOYBE OIMBITHBIX
JIEJITHOK OHO TaK)kKe MOBBICKHIIOCH B 1,6; 2,2; 2,6 u 3,6 pasa u cocrarisiio 29,3+0,4; 40,7+0,6; 48,3+0,4 u 67,2+0,5 mr/kr
mpu OJIK ne Gonee 132 mr/kr.

AHanu3 KOHIIEHTpAIMK CBHHIIA B TIOYBE CBUJETEIHLCTBOBAI O TOM, YTO BO 2-5 BapHaHTaxX €ro coJepikKaHue, 1Mo
CpPaBHEHMIO C KOHTPOJIGHBIM TOKazaTeneM, yBenuuwiaoch Ha 21,1 % (5,91+£0,05 wmr/kr); 38,1 % (6,74+0,24 mr/kr);
51,6% (7,40+0,41 mr/kr) u 74,0 % (8,49+0,31 mr/xr), coorBercTBeHHO, mpu OJIK — 32-130 mr/kr.
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B 104BE ONBITHBIX JCISHOK KOHIICHTPALKSA KaAMHsI TAK)KE IMOBBIIIATACEH [T0 MEPE YBEIHUUCHHUS T03bI YAOOPEHHS
u coctasisita 0,6140,05; 0,68+0,04; 0,73+0,04 u 0,78+0,03 Mr/kr, TO €CTh, B CPAaBHEHHH C KOHTPOJIBHBIM ITOKa3aTeJIeM,
moseicuiachk B 1,1; 1,2; 1,3 u 1,4 pa3a, COOTBETCTBEHHO, IPH OPHUEHTHPOBOYHO-IOMYCTUMOMN KOHIICHTpauy He Oornee 2
MT/KT.

Takum 00pa3oM, CpaBHUTEIBHBIN aHAIHW3 BaJOBOTO COJACPIKAHHS TSOHKEIBIX METAIOB B MOYBE KOHTPOJBHBIX
JIEJITHOK C TOKA3aTeJIMHU OTBITHBIX JICJITHOK CBUACTCIECTBOBAI O TOM, YTO KOHIICHTPAlUs LWHKA, MEIH, CBUHIA U
KaaMusl ¢ yBennueHueM 1036l BHecenus OCB moBsimanacek B 1,1-3,6 pa3sa, Ipu 5TOM NMPEBBIINICHUN OPUCHTHPOBOYHO-
JTOMTYCTUMBIX KOHIICHTPAIUH TsHKETBIX METAIUIOB B MOYBE HE HAOIIOAAIOCh.

B mepBoii nekane ceHTIOps ypo)kail OBOIIHOM KyJbTYPHI C ONBITHBIX ACISHOK YOHWpalud BPYYHYIO, B OJUH
MpHUEM, OJTHOBPEMCHHO. Pe3ynbTaThl aHaM3a MOKa3aTeliel ypoKaiHOCTH MOPKOBH MPEIICTABIICHBI B TAOIHUIIC.

Tabnnna — Bausane ocankoB CTOYHBIX BOJ Ha YpOXkaiHOCTh MOpKOBHU JlocmHOOCTpOBCKasi-13, m/ra

Bapuant YpoxkalHOCTB 10 MOBTOPHOCTSM Cpennuit
1 2 3 4 MOKa3aTelb
KoHTponpHbIif 399,2 394,4 402,8 410,0 401,6+3,3
OCB30 1/ra 454,8 464,0 4424 438,8 450,0+5,8*
OCB60 1/ra 502,2 510,4 486,8 498,8 499,6+4,8*
OCBI120 1/ra 390,8 366,4 382,8 374,8 378,7+£5,2*
OCB 240 1/ra 327,2 335,2 350,8 347,2 340,1£5,4*
*- P<0,05

AHanu3 pe3ynabTaTOB, NPEACTABICHHBIX B TAaOJHUIE, CBUICTENBCTBYET O TOM, YTO MPU OJHOKPATHOM
UCIIONIb30BaHUU OCAJKOB CTOYHBIX BOJ B KauecTBe yaoOpeHus B 103ax 30 u 60 T/ra ypoxailHOCTH MOPKOBH COpTa
JlocuHoocTpoBckasi-13 moBhICKMIIaCh 10 CPaBHEHUIO C KOHTPOJbHBIM BapuantoM (401,643,3 1/ra) u cocraBmia
450,0+5,8 (P<0,05) u 499,6+4,8 (P<0,05) 1/ra, To ecth Bbimie Ha 12,1 u 24,4 %, cooTBeTcTBeHHO. [IpH HCIOIB30BAHUU
OCB B n03ax 120 u 240 1/ra yposxaiiHOCTh coctaBisuia 378,7+5,2 (P<0,05) u 340,1+5,4 (P<0,05) 1/ra, To €CTh MEHbIIIE
Ha 5,7 u 15,3 % (P<0,05) B cpaBHEHNH ¢ KOHTPOJIBHBIM BapHAHTOM.

BeiBOABI.

1. Ilpn 0JHOKPAaTHOM BHECEHUU B MIOYBY OCAJKOB CTOYHBIX BOJ| BIAXKHOCTBIO 44,5 % B konudectse 30, 60, 120 u
240 T/ra BajoOBOE COJCp)KaHWE ILMHKA, MEIW, CBHHIA M KaJMHs HE IPEBBIIIAJI0 OPHEHTHPOBOYHO-IOITYCTHMBIX
KOHLEHTpaLUH.

2. Pe3ynbraTel MccieqOBaHUN CBHAETENLCTBYIOT O TOM, YTO IIPU OJHOKPAaTHOM BHECEHHWH B IOYBY OCAJKOB
cTouHBIX BoA B KommuectBe 30 m 60 T/ra HartypanbHOI BnaxHocTH 44,5 % ypoKaifHOCTh MOPKOBHU IOBBINIAJACH, @
BHeceHune B kommdectse 120 u 240 T/ra — IpUBOIUIO K CHIDKEHHIO YPOKAHHOCTH OBOIIHOM KYJBTYPHI.
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INFLUENCE OF NON-TRADITIONAL FERTILIZERS ON THE YIELD OF VEGETABLE CROPS

N.V. Shchiptsova, G.A. Larionov
Chuvash State Agricultural Academy
428003, Cheboksary, Russian Federation

Abstract. In the modern world, sewage treatment plants accumulate a huge amount of sewage sludge, which is
characterized by a sufficient content of organic substances, and the question of their disposal remains relevant. At the
same time, there is a process of further intensification of agriculture with insufficient introduction of organic fertilizers
into the soil. In order to create a deficit-free balance of humus, it is necessary to add organic substances to the soil, and
therefore there is a need for the use of all types of organic fertilizers, including sewage sludge.

The paper presents the results of experimental research on the study of sewage sludge located on silt sites for
more than ten years, and experimental soil samples for the content of chemical xenobiotics: zinc, copper, lead and
cadmium, as well as carrot yield when using sewage sludge as fertilizer.

Sewage sludge with a moisture content of 44.5% was introduced into gray forest soils in various doses. Before
planting a vegetable crop, soil studies were performed on the contents of zinc, copper, lead and cadmium. It was found
that the content of heavy metals with an increase in the amount of WWS introduced into the soil increased by 1.1-3.6
times, while there were no excesses of the estimated permissible concentrations of xenobiotics.

For sowing on experimental plots, carrot seeds of known origin of the same reproduction were used. It was
revealed that carrot yield increased with a single application of sewage sludge to the soil in the amount of 30 and 60 t /
ha, and application in the amount of 120 and 240 t / ha led to a decrease in vegetable crop yield.

Keywords: gray forest soils, sewage sludge, heavy metals, yield, carrots.
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