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DKoa0rm4eckast OeHKa COCTOSIHMSI IIaXOTHOTO CAO0sI pa3HBbIX TUIIOB IIOYB
Cesepnoro Kasaxcrana rpu ncrioab3osanum Texaoaorumu No-till

AnnoTtamms. B cmamve npedcmasiervl pesyAomamol 0yeHKu naxomozo 20pusoHma pastox
munog nous Cesepriozo Kasaxcmana no codepxanuto 6ar06bix Popm medu, uunka u Kaomus.
ITposedert pacuém akoA02uteck020 NOKASAMEAS CYMMAPHOZ0 3azpa3tenus U 0ana aKoA02uUeckasl
ouerKa CoCoAHUs NOYE.

Vccaedosanuss  nposoOuUAUCh HA  depHO3eme O00LIKHOGEHHOM, 10KHO- KAPOOHAIMHOM U
KAULMAHOBLLX NOY6AX NPU MHO0AemHeMm npumerenuu mexrorozuu No-till. TTo ussrexaemvim
5M pacmeopom a3ommHoil KUCAOMILL G6AAOGOIM HOPMAM MAKEADIX MEMAAAOS NPOUE00UAU
pacuem Ccymmapnozo 3sazpsasenus nous. IIposedentas 2KOAOzuuecKaAs OUeHKA COCMOAHUS
NAxomMoz0 cA0Ad npu ucnorvsosaruu mextorozuu No-till noxasara donycmumyro oueHKy
nokasameAs.  3APASHEHHOCMIU  NOYE  OASL  CEAbCKOXO3AUCTGEHHO20 — UCHOAL30BAHUA  HA
00LIKHOBEHHOM U 105KHO-KApboHamHOM — uepHoseme. Vccaedosanus, —nposedetitivie  HA
Kaumamosvlx nousax, eviasuru I u Il cmeneriu sazpasnérnocmu. Heobxodumol nepuoduieckuii
MOHUMOPUHZ U YUern NOCHIYNACHUS HISKEADIX MEMAAN06 6 I NOUGbL.

Kaiougesble caoBa: nousa, Mmedv, kaomuil, uunk, nokasamerv Caema, CcyMMapHviil
noKa3AmeAb 3azpssHeH .

DOI: https://doi.org/10.32523/2616-6771-2022-138-1-45-52

BBeaenue

CeabCKOXO3AMICTBEHHbIE CUCTeMBl AO/AXHBI CHaOXaTbh €40l pacTylllee HaceJeHMe MMpa,
O/HOBPeMeHHO CIIOCOOCTBYsI YMeHBIIIeHMIO BHIOpPOCOB ITapHMKOBHIX rasoB. IlouseHHoe 3eMaeseane c
MMHMMAaABHBIM HapyIlleH)eM IIOYBeHHOIO ITOKpOBa, OCOOEHHO HyAeBasi TEeXHOAOIVSI, ITOCTOSHHBIN
(DeccmeHHBINT) IIOCeB KyABTYpP (CeABbCKOXO3SVICTBEHHBIX WAM TIOKPOBHBIX) U UCIIOAb30OBaHUE B
ceB0O0OpOTe AMBEPCUPUIINPOBAHHBIX KYABTYp - BCe 9TO 9(PPEKTUBHBII CIIOCOO yMeHBIIIeHNs pucKa
DPpO3UN TIOYBBI U YAYUIIIeHIsI ee KadecTBa Ipu oOecliedeHnH IIpoA0BOAbCTBeHHOM OezoracHocTH [1].

B mocaeaHee BpeMs ceppe3HYIO 03a0OYEHHOCTb BHI3BIBA€T 3arpsA3HeHNe ITOBEPXHOCTHBIX
OTAO0XEHUI B pe3yabTaTe pasAMUIHBIX BIAOB aHTPOIIOT€HHON AeATeAbHOCTU. DT TsKeAble MeTaAAbl
VMeIOT TUIIMYHBIE XapaKTePUCTUKI CTOMKOCTY ¥ TaKUM 00pa3oM He yXYAIIaIOTCs U He pa3AaraloTcs co
BpeMeHeM, 4TO JelaeT MX TOKCMYHBIMI, KOTAa KOHIIeHTpalli! IIPeBhIIaloT 40ITyCTUMbIe IIpeAeasl [2].

3arpssHeHNe IIOYB TsDKEABIMM MeTalAlaMM BBI3BIBaeT OOABIIYIO 03a00YEHHOCTb B CBSI3M C UX
OMOAOCTYIIHOCTBIO, ~OMOAKKyMyAsLMel, TOKCMYHOCTBIO 1 HECIIOCOOHOCTBIO K  Aerpajarui.
VccaeaoBanmsa 1oOKazaam, YTO 4Ype3MepHOe BO3JAeNCTBMEe 3arpsA3HEeHHBIX IIOYB MO>KeT BBbI3BaTh
TOKCIYECKO€e BO3AeICTBIEe Ha O110A0TdecKrie OpTaHN3MBI, TaKye KaK pacTeHNs U >XUBOTHbIE, OCOOEHHO
TaM, TAe OTCYTCTByeT CTPOIOe IIpMIMEHEeHMe 3aKOHOJareAbCTBa OO OXpaHe OKPY’KaloIlell Cpejpl.
HebaaronpusTHble 110CA€ACTBUSA A4Sl 340POBbA YeA0BeKa, CBsI3aHHbIe C BO3AEVICTBIeM DTUX OTAEeABHBIX
TOKCIYHBIX METaAlA0B MAU MX CMecell, BKAIOYAIOT pakK, Ipo0AeMBl C IIe4eHbIO, HeBpOAOTMYecKUe,
reMaToAOIM4ecKle, YHAOKPUHHEIE VM pelpOAyKTMBHBIE PacCTPONCTBa M ITOYEYHYIO HeA0CTaTOYHOCTD
[3,4].

Ileap mccaeaoBaHUs - M3yduTh BAMsAHUEe TexHoaorum No-till Ha BaaoBoe cogep>kaHue Meau,
LIMHKa 1 KaaMus Ha pasHbeix rousax Ceseproro Kasaxcrana u paccumraTh SKOAOIMYECKMII TTIOKa3aTeab
CYMMapHOTO 3arpsI3HeHN .
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MeToanka nccaeaoBaHMsI

VccaeaoBanmst 110 DKOAOTMYIECKON OIIeHKE ITOYBBI IPOBOANAMCH B 2019 T. Ha TpOM3BOACTBEHHBIX
noasix TOO «Central Feedlot», TOO «TreeA-TpuA» u TOO «HIIL] 3X um A.JI. bapaesa» mpu
MHoroaeTHeM nnpumeHeHnn texHoaoruy No-Till. Or6op nmouseHHbIX P00 1TpoBeseH B caoe 0-20 cm.

Mcxoanas arpoxuMmueckas xapakrepucruka rnoaeit TOO «Central Feedlot»: mouseHHbIN1 TOKpOB
npeAcTaBAeH KainTaHoBbIMu TouBamu (Kaparanguuckass 0064acTh), cogepskKaHue OpraHM4ecKoro
serjectsa — 1,33-4,95 %, Hurparos 7,1-22,1 mr/kr, noaBykHbIX popM Pocdopa (1o Maunruny) — 62,3-
288,2 Mr/kr 1 0OMeHHOro Kaaus — 145 — 541 mr/kr.

Ucxognasa arpoxmmmdeckass xapakrepucruka mnoaein TOO  «TreeA-TpuA»: depHO3eM
OOBIKHOBEHHBIN (AKMOAMHCKasI 001acTh, AKKOABCKIII palioH) codep>KaHle OpraHIIecKoro BelrecTsa —
1,95-3,24 %, nutparos 6,7- 16,4 mMr/xr, moABVKHBIX PopM Pocdopa (1o Maunruny) — 5,2 - 24,8 Mr/kr u
oOMeHHOro Kaaus — 271 — 509 mr/xr.

Mcxoanas arpoxmmudeckas xapakrtepucrtuka mozein TOO «HIIL 3X mm AJI. bapaepa»:
JyepHO3eM IOXKHO-KapOOHaTHBIN (AKMoOAMHCKas obOaacts, IllopraHaMHCKMIT paiioH) cojep>KaHKe
OpraHI4Yeckoro serectsa — 3,45 — 3,67 %, aurparos 17,5 — 77,4 Mr/Kkr, moABy>KHBIX popM Pocdopa (110
Maunruny) — 32,6 - 44,9Mr/Kr 1 0OMeHHOTO Kaaust — 646 - 693 MI/KT.

VccaepoBanus BpITTOAHEHBI Ha Oase aAabopaTOpuyM ITOYBEHHO-aIPOXMMMYECKMX MCCAe0BaHUIA
TOO «HIIL 3X um A.JI. bapaesa». Onpeseaenne Baa0BbIX (POPM MeAM, IIMHKA U KaAMUs (DKCTpareHT
5M  pactsop  a30THOM  KHMCAOTBHI)  OCYIIEeCTBASAM  aTOMHO-aOCOpPOLIMOHHBIM  MeTO4OM  Ha
cnekrpodoromerpe Varian AA-140. B kxauecTse MCXOAHBIX IIOKazaTeJell MCIIOAb30BaAM 3HauyeHUe
KAapKa IOYBBL.

ITpakTiyeckn Bce paccMaTpuBaeMble (POPMYABI OCHOBaHBI Ha Kod(dpuimente KoHeHTpanym Kk
Ka>kA0TO U3 DAeMeHTOB OTHOCUTeABHO (poHa. Bo MHOIMX cayyasx TreOXMMUKM PUMEHSIOT IToKa3aTeAb
Caera (Zc) (1), BeandnHa KOTOPOTO OTAMYAETCS 10 KAaccaM onacHocty, 1o MmHeHuio Caer IO.E. u ap., u
B HEM CYMTaeTCs KOAMYEeCTBO YJ9aCTBYIOIIMX DA€MeHTOB-T10A410TaHToB (1) [5,6].

Zc =YKy —(n-1 (1

KpI/ITI/I‘IeCKI/Ie 3HaYeHNr:1, Jailonmne XapaKTepuUCTUKy IIOYB A4 CeAbCKOXO35IMICTBEHHOTO
MCITOAB30BaHIsI ¢ CYMMAapPHBIM 3arps3HeHIEM Zc TIO CTeIIeHU OITaCHOCTU [7], IIpeACTaBA€HDBI B Ta6/lI/II_[e

1.

Tabamnma 1
IIpyHDUIIMaabHAasI cXeMa OLeHKV II0YB CeAbCKOXO035AMCTBEHHOTO VMCII0Ab30BaHNA I10
CTeleHMN 3arpsI3HEeHNs XVIMIIeCKVIMY BelecTBaMI

Bug t1ouB 110 cTerenn CymMapHbIl HoKa3aTeab ITorennaaprHOe IIpUMeHeHNe
3arpsI3HeHI s 3arpsi3HeHus1, Zc IOYB
MoO>XHO  UCIOAB30BAaTh  II0A
I Jonycrumas Memnee 16,0
AI0OBIMU KyABTYPaMIA.
MO>XHO  UCIOAB30BaTh  II0A
AIOOBIMUM  KYABTYpPaMM, €CAU
II YMepenHo ornacHas 16,1 - 32,0 yAPTYP !
IIPOBOAUTHL KOHTPOAb KadecTBa
pacTeHneBOAYeCKON IIPOAYKIIMIA.
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MosxHo JMICIIOAB30BaTh  IIOA
KyAbTypamu ©0e3 HIpOM3BOACTBaA
U3 HUX HIPOAYKTOB NUTaHUA U
KOPMOB, B  KOTOpPBIX MOIYT

I1I Bricoko omacHast 32,1-128,0 CoAepKaThCs XUMUYecKIe
BerectBa Boime [IAK. He
VICIIOAb30BaATh pacreHus-
KOHIIEHTPaTOPHI BpeAHBIX
BEIIeCTB.

N BriBectnt u3
1A% Hpespbraaitto boaee 128,1 CeAbCKOXO35VICTBEHHOM
oIracHast

DKCIAyaTalm.

BHecs mompaBouHbIil KOB(PPUIMEHT Ha TOKCMYHOCTD, pPacCIUTHIBAAY DKOAOTMIECKIUIT ITOKa3aTeab
CyMMapHOTO 3arpssHenns (Zct) mo popmyae (2):

Zet = XK * Ky) —(n— 1) )

rae Ki- Ko9pPUIIMeHT TOKCMYHOCTU I-TOTO ®AeMeHTa. 3HadeHre KOD(PQPUIMEHTOB TOKCUIHOCTU
9A€MeHTOB U KAaCChl OITaCHOCTH IIpeAcTaBAeHbI B TabanIie 2.

IIpeanasnauenne kosdpdunmenra Ki 3akaouaeTcss B HeOOXOAMMOCTM COXPaHUTDL INKaAy
KPUTHYECKUX CyMMapHBIX ITIOKa3aTeaeit Zc, npeaaoxennyo [O.E.

TabGauma 2

Kaaccher ortacHOCTH TSDKeABbIX METaAA0B U KOB(l)(l)I/IHI/IeHThI TOKcmuaHocTu Kt

Kaacc ommacHoctn Kt XyMmuyeckue 31eMeHTbI
1 1,5 As, Cd, Hg, Pb, Zn, Cr
2 1,0 Co, Ni, Mo, Cu, Sb
3 0,5 Ba, V, W, Mn, Sr

Maremarmdeckass oOpaboTKa JaHHBIX IIPOBOAMAACh MeTOAaMU  AVICIIEPCHOHHOTO —aHaAu3a,
Koppeasanuu u perpeccun 1o b.A. Jocniexoy (1985) Ha nepcoHaAbHOM KOMIIBIOTEpE.

PESYAI)TaTbI nccaeaA0OBaHMSI

PesyapTaThl aHaamu3a IO ONpejeAeHUIO COAepKaHUs MeAU, KaAMMs U LMHKA B MCCA@AYeMBIX
nousax ¢ npumenenuem No-till mpeacrasaens: B Tabaute 3.
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Tabauna 3

Coaep:xaHne BaaoBbIX (pOPM TSDKeAbIX MeTaAA0B Ha pasHBIX TUIIAX II0YB, KO} UIMeHTDI
KOHIIeHTpanmy, Iokasareab CaeTa 1 9K0A0IMYIeCKNii II0Ka3aTeab CYMMapHOTO 3arpsi3HeHMsI C
y4eTOM TOKCMYHOCTY IIPU MICIOAb3oBaHym TexHoaorvm No-till, 2021 r., B caoe 0-20 ¢cm, Mr/Kr

Toae, No Cu | Cd | Zn | Kkaw | Kk | Kkaw | Zc | Zet
TOO «Central Feedlot» (kamrraHoBbie IOYBBI)
027-210 14,16 2,02 49,34 0,71 12,6 0,91 12,3 19,0
118-216 16,54 2,18 68,02 0,83 13,5 1,26 13,6 21,0
118-217 17,28 2,33 59,32 0,86 14,6 1,10 14,6 22,4
118-045 14,43 2,35 27,81 0,72 14,7 0,52 13,9 21,8
118-046 19,06 2,16 49,74 0,95 13,5 0,92 13,4 20,6
166-494 7,78 0,72 111,46 0,27 5,31 1,78 5,36 8,91
027-213 5,38 0,85 95,95 0,66 4,19 1,88 4,73 7,77
027-211 13,10 0,67 101,78 0,42 5,56 3,09 7,07 11,4
027-209 8,38 0,89 167,10 0,32 4,13 1,27 3,72 6,43
Klark 20,0 0,16 54,0 - - - - -

TOO «TreeA-TpuA» (4epHO3eM OOBIKHOBEHHBDIN)

1 6,33 0,78 105,45 0,25 3,25 1,55 | 3,05 5,46

2 7,43 0,85 107,60 0,30 3,54 1,58 | 342 5,98

3 10,48 0,83 78,48 0,42 3,46 1,15 | 3,03 5,33

4 10,93 0,77 86,89 0,44 3,21 1,28 | 2,93 5,17

5 10,53 0,85 90,58 0,42 3,54 1,33 | 3,29 5,73

6 8,78 0,83 117,95 0,35 3,46 1,73 | 3,54 6,14

7 10,58 1,04 99,63 0,42 4,33 1,47 | 422 7,13

8 9,13 0,43 107,38 0,37 1,79 1,58 | 1,74 3,43

TOO «HIIL 3X um A.V. bapaea» (4epHO3eM I0>KHO-KapOOHATHBIIN)
11 mrenmnria 17,97 1,55 75,83 0,72 6,46 1,12 6,30 10,09
8 sruMeHD 12,42 1,27 38,54 0,50 5,17 0,57 | 424 7,12
Klark 18,0 0,24 37,0 - -

Cogep>kanme Mertaaaos, ocobenHo Cd m Zn, mpeBhIIaao 3HadeHMs KJapKa STUX MeTaaAloB B
nouse. Cogep>kaHue MeAM Ha BCeX MCCAeAyeMBIX ITOYBax OBLAO MeHbIIle 3HauyeHMs KAapKa U A
KaIlITaHOBBIX IOYB cocTaBuAo 20 MI/KI, 4451 yepHO3eMOB - 18,0 mr/kr. HeobxoAmMo OoTMeTUTH, 4TO Ha
noae Ne 11 TOO «HIILL 3X nm. A.JI. bapaesa» cogep>kanne mean (17,97 mr/kr) npubamxkaaoch K ero
¢poHoBOMY 3HAUEHMIO.

ITo pesyabTaTaM DKOAOTMYECKON OIIeHKN ITOYBBI OBIA0 yCTaHOBAEHO, 4TO Ha moasx 027-210, 118-
045 1 118-046 TOO «Central Feedlot» coaep>kanue Baaosbix GpOpM IMHKa cocTaBuao 27,81-49,74 mr/kr u
He IIPEeBHIINAA0 3HaueHMs KAapKa, XapaKTepHOTO A4s KaIlITaHOBBIX 1TO4BHI (54,0 M1/K). OTMeTNM, 4TO Ha
noasax 166-494, 118-216, 118-217, 027-209, 027-211 n 027-213 »rToro >xe Xxo3siicTBa codep>kKaHue Zn
IpeBBICILA0 POHOBOE 3HaUeHNe U cocTaByA0 95,95-167,10 mr/kr. Hauboasiee cogep>kanne 1yHKa OBLA0
oTMedeHO Ha roae 027-211, kotopoe cocrasnuao 167,10 Mr/kr, mpesbicuB pOHOBOe 3HaUYeHNe B 3 pasa.

VccaepoBanne nokasaao, 4TO Ha YepHO3eMe I0XKHO-KapOOHAaTHOM cogep>kKaHMe I[MHKa Ha IT0AIX
TOO «HIIL, 3X nm. A.VI. bapaesa» 0110 pasHbIM 75,83 1 38,54 MI/KT, 4TO OBLAO BHIIIIE YPOBHS KAapKa,
XapaKTepHOTo Aas yepHo3eMos (37,0 mr/kr); Ha 1toae Nell - B 2 pasa, u Ha mmoae Ne§ — B 1,5 pasa. Ha
yepHoseme 00bikHOBeHHOM (110451 TOO «TreeA-TpuA») nipu MHOroAeTHeM HPUMEHEHUU TeXHOAOTUU
No-till cogep>xanne nmHKa B 1ouse cocrasnao 78,4-117,95, yto 6p140 BbIlIe GOHOBOTO 3HaYeHNUA B 2-3
pasa.
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OgHum 13 HanboAee TOKCUYHBIX TSOKEABIX METaAA0B AAsl KMBOTO OpTraHM3Ma B IIOYBE SIBASETCS
kazamuii [8]. Jdaxke B HMYTOXKHO MaAbIX KOAMYECTBAX OH HE ydacTByeT HUM B OAHOM M3 M3BECTHBIX
OMOXMMIYECKUX IIPOIIeCCOB B OpraHM3Me SKMBOTHBIX M pacTeHmii [9].

Ha uepHO3eMe OOBIKHOBEHHOM COJAep>KaHMe KaAMUsI B IIOUYBE IIPEBHIIIal0 (POHOBOe 3HAUEHUIE
(0,24 Mr/KT), HO IO BaAOBOMY COAEp>KaHMIO DAeMeHTa B ITaXOTHOM C/A0€ ITOYBBI M3yJYeHHBIe 11045 Maao
pasamyaance. OTMeTUM HauMeHbIIlee cogep>kaHus »aeMeHTa Ha 1ode Ne® TOO «TreeA-TpuA»,
KoTopoe cocrasuao 0,43 wmr/kr, u HamnOoAblllee ero codepKaHme - Ha roae No7 (1,04 mr/xr). Ha
yepHO3eMe IOJKHO-KapOOHAaTHOM BBIABAEHO HAKOILAeHMe KasMMs B IIOYBe B CpaBHEHMM C (POHOBBIM
cogepxanueM Ha nose Nell um No§ TOO «HIIL 3X um. A.JI. Bapaesa». Tak kak uepHO3eMbI I0>KHO-
KapOOHaTHbIe XapaKTepU3YIOTCsl CAabOIeA0YHON CpeAoil, COoeAVHEeHMs MeAM, KaAMUsS U IIVHKA,
coraacHo cucreMme I'aazosckoir (1997), B 101 cpese caAabONOABUIKHBIE, HO aKTMBHO HaKaIlAMBAIOTC.
[IpeBrimienne 3HaueHMs1 Kaapka 1o codepkaHmio Kagmms (0,66-2,35 Mr/kr) ObLAO OTMeYeHO Ha
KarraHoBbIX rtousax (moast TOO «Central Feedlot»).

Pacuer mokasaTeas CyMMapHOI 3arps3HEHHOCTM IOYB C y4eTOM TOKCHMYHOCTH (MeHee 16,0)
BBISIBMA AOIYCTUMBIV yPOBEHD 3arpsi3HeHUs (4451 II0YB CeAbCKOXO3AMCTBEHHOTO MCIIO0Ab30BaHIL)
Ha IOKHBIX ¥ OOBIKHOBEHHBIX YepHO3eMaxX IpU ucroab3osannu texnoaorun No-Till.

Ilokasarean Caera Ha noae Nell noa nocepamu mnmennusl (TOO «HIILL 3X Vm. AV bapaesa»)
cocrasua 6,30, uto 66110 00YCAOBAEHO IIPEBLIIIEHNIEM COAeP KaHII KaAMUs M IIVTHKA BBIIIE 3HAUYeHIs
KJAapKa, a Tak>Ke ITOBBIIIEHHBIM 3HaueHneM Ko9(PQUIIMEeHTOB KOHIIeHTpaIuy, KOTOpble COCTaBuAN 6,46
u 1,12 coorBercrBenno. Ha moae No 8 skoaormueckmit rokasateab CyMMapHOIO 3arps3HeHNs ITOYBbI C
y4eTOM TOKCUYHOCTH D/AeMeHTa cocTaBua 7,12, 94To OBLAO CBs3aHO KakK C IIpeBBIIIeHNeM COAep KaHIs
BaJOBBIX COeAVHEHNII KaAMIs BBIIIE YPOBHS KAapKa, TaK M C BBICOKMM KOD(PPUIMEHTOM TOKCUIHOCTH
(Kt=1,5).

Pesyabrarpl pacueros rokasaan, 4To Ha 1moasax TOO «TreeA-TpuA» »Koa0rMuecKuii mokasarelb
CYMMapHOIO 3arpsi3HeHus IMous cocrasua 3,43-7,13, 4to coorBeTrcTByeT I Kareropmm IIOo crereHn
3arpsI3HEHHOCT! U SIBASIETCA AOIyCTUMBIM. MaKcuMaabHOe 3HadeHMe Iokasateast Caera - 4,22 ObLi10
OTMedeHO Ha 1moae No7.

Ha xarmmrranossix mmousax (mmoast 027-210, 118-216, 118-217, 118 — 045 mu 118-046) TOO «Central
Feedlot» nmokasatean Caera cocrasuan 9,66-11,54, uyto 11o3poasier oTHecTH UX K I KaTeropuu 1o crenenu
3arpsI3HEHHOCTM. J3HayeHMe 9HKOJOIMYecKOro IIoKasaTeAsl CyMMapHOIO 3arpsi3HeHMSI C  Yy4eToM
TOKCMYHOCTU DAeMeHTa cocrasuao 19,0-22,4, yro XapakTepusyeT IHOYBB Kak yMepeHHO omacHble (II
KaTeropus), B 9TON CUTyalluyi HeOOXOAMMO OCYIeCTBAeHMe ITOCTOSIHHOTO KOHTPOAs 3a CodeprKaHueM
AOCTYITHBIX 4451 pacTeHunit popM KaaMus U IIMHKa.

3akaro4deHue

Takum 06pa30M, IIpoBe4€HHaslI DYKOAOTMYECKasI OIe€HKa COCTOJgHMSI IIaXOTHOTO CAOsSI IIpU
mcrioap3oBanun Texnoaoruu No-till mokaszasa AOITYyCTUMYIO OII€HKY ITOKa3aTeAsl BaI'p}IBHéHHOCTI/I I104YB
AAsl CeABCKOXO3SMICTBEHHOIO MCIOAB30BaHUS Ha OOBIKHOBEHHOM U IO)KHO-Kap6OHaTHOM qepHO3eEME.
MCCAe,A,OBaHI/ISI, IIpoBeA€HHbIE Ha KAaIlITAHOBBIX ITOYBAX, BBISIBUAN I n II crenenn mx SanHSHéHHOCTI/I.
HeO6XO,Z],I/IM HepI/IO,ZI,I/I‘IeCKI/Ifl MOHUTOPUHI 1 YI€T IIOCTYIIACHNS TSIP)KEABIX ME€TaAA0B B 5TU ITOYBBI.
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2PI'BY «I1.A. Cmoavinun amvindazor OMObl MeMAeKemmiK azpapAvl yrueepcumemi», Omoui, Peceil

Coartycrik KasakcTanHbIH 9pTYpAai TONBIpak Typaepinge No-till TexHoaormsiceIH KoaaaHy
OapbICBIHAA ©HAEeAeTiH KaOaTThIH JKaFdalibIH 9K0AOIMABIK Oaraaay

Anpaarnia. Makasaga Coarycrik KasakcranHblH ap TypAai Tomblpak TypAepiHiH eHaeaAeTiH
TOPU30HTBIHAAQ MBIC, MBIPBIII >KoHe KaJAMUIIAIH >KaAIlbl MeAllepi OolibiHINIa Oara Oepy HaTmKeaepi
OepiareH. JKaampl AacTaHyAbIH 9KOJAOIMAABIK KOPCETKIllli ecenTeaAi >KoHe TOIBIPAKTBIH >KaFAaliblHa
DKOAOTUAABIK Oara Oepiaai.

No-till TexHoa0THACBIH KOII >KblAAapbl KOAAAHBIN >KaTKaH K9AiMIi Kapa, OHTYCTiK KapOOHaTThI
Kapa >kKoHe KOHBIp TOIBIpaKTapAa 3epTreylep Kyprisiaai. 5M a3oT KBIIIKBIABI epiTiHAiciMeH OeaiHim
aAbBIHATBIH ayblp MeTaAdapAblH >KaAlbl (popMadapbl OOMBIHINIA TOIBIPAKTBIH >KMBIHTBHIK AacTaHYBIH
ecenTesik. No-till TexHoaormsacein KoagaHy OappICblHAQ ©HAeAeTiH KaOaTThIH >Kargalibl OOVIBIHIIA
JKYPri3iaTeH DKOAOIMAABIK Oarasay aybla IIapyalllblABIFBIHAA IIaiijadaHy YIIH Kogimri Kapa
TOIIBIpaKTa >KoHe OHTYCTiK KapOOHATThI Kapa TOIbIpaKTa TOIBIPaKThIH AacTaHy KOPCeTKIiIIiHiH pyKcar
eTiaren OaraceiH Kepcerti. KoHbIp TombIpakTapaa >KyprisiareH seprreyaep aacraHyabiy I sxeme II
AdpexxeciH aHbIKTagbel. OCBl TOIIBIpaKTapFa ayblp MeTalAAapAbIH TYCyiH Mep3iMAl OaKpLiay >KoHe ecell
>Kacay Kepek.

TyitiH ce3aep: Tomblpak, MBIC, KaAMUIil, MBHIpHII, CaeT KOpCeTKill, AacTaHyABIH >KUBIHTBIK
KOPCeTKiIi.
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Ecological assessment of the condition of the arable layer with the No-till technology on
different types of soils of Northern Kazakhstan

Abstract. The article presents the results of the assessment of the arable horizon of different types
of soils of Northern Kazakhstan on the content of gross forms of copper, zinc, and cadmium. The
authors carried out a calculation of the ecological indicator of total pollution. The article considers an
ecological assessment of the soil condition.

The studies were carried out on ordinary chernozem, southern carbonate, and chestnut soils with
the long-term use of No-till technology. According to the gross forms of heavy metals extracted with a 5
M solution of nitric acid, there was calculated the total soil pollution. The conducted ecological
assessment of the state of the arable layer using No-till technology showed an acceptable assessment of
the soil contamination index for agricultural use on ordinary and southern carbonate chernozem.
Studies conducted on chestnut soils revealed I and II degrees of contamination. Periodic monitoring and
accounting of the intake of heavy metals into these soils would be required.

Keywords: soils, total form, copper, cadmium, zinc, Sayetha’s indicator, total pollution indicator.
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