ISSN 2518-170X (Online)
ISSN 2224-5278 (Print)

KA3AKCTAH PECITIYBJIMKACBHI
YJITTBIK FBIJIBIM AKAJIEMUSCBI

Satbayev University

XABAPIIAPDBI
N3BECTUA NEWS

HAHHOHAHBHOﬁ AKAJIEMIN OF THE ACADEMY OF SCIENCES

HAYK PECITYBJIMKIA OF THE REPUBLIC OF

KA3AXCTAH KAZAKHSTAN

Satbayev University Satbayev University
SERIES

OF GEOLOGY AND TECHNICAL SCIENCES

1 (457)

JANUARY - FEBRUARY 2023

THE JOURNAL WAS FOUNDED IN 1940

PUBLISHED 6 TIMES A YEAR

ALMATY, NAS RK



2 Clarivate
Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical sciences
scientific journal has been accepted for indexing in the Emerging Sources Citation Index, a new
edition of Web of Science. Content in this index is under consideration by Clarivate Analytics
to be accepted in the Science Citation Index Expanded, the Social Sciences Citation Index, and
the Arts & Humanities Citation Index. The quality and depth of content Web of Science offers to
researchers, authors, publishers, and institutions sets it apart from other research databases.
The inclusion of News of NAS RK. Series of geology and technical sciences in the
Emerging Sources Citation Index demonstrates our dedication to providing the most relevant
and influential content of geology and engineering sciences to our community.

Kazaxcman Pecnyonuxacol ¥nmmoix eoiivim akademusicol « KP ¥£A Xabapnapwi. 'eonoeusi scane
MEXHUKATLIK bLIBIMOAD CepUsiCbly bliblMU JcypHaabinbiy Web of Science-miy oicananranzan
nyckacol Emerging Sources Citation Index-me undexcmenyee kabviioaneanvlH xabapiaiiovl.
byn unoexcmeny 6apwicoinoa Clarivate Analytics komnanusicol JcypHandvl 00au api the Science
Citation Index Expanded, the Social Sciences Citation Index oicone the Arts & Humanities
Citation Index-xe xabwvL10ay macenecin xapacmoipyoa. Webof Science szepmmeyuiinep,
asmopnap, bacnawbliap MeH meKkemenepee KOHmMeHm mepenoici MeH canacvih Ycovlnaowvl. KP
¥F'A Xabapnapwi. I'eonocus scane mexnuxanvlk eviiimoap cepusicol Emerging Sources Citation
Index-xe enyi 6i30iy KoeamoacmvlK yulik ey 63eKkmi Jicane 6e0eN0l 2e0N102Usl HCIHE MEXHUKATBIK
2LILIMOAp OOUbIHULA KOHMEHMKE A0ai0bleblMbl30bl OLI0IPEOi.

HAH PK coobwaem, umo nayunoiii sicypran « zeecmuss HAH PK. Cepusi eeonocuu u mexnuueckux
HayK» 6vL1 npunam 0ns undexcuposanus 6 Emerging Sources Citation Index, 06noenennoii éepcuu
Web of Science. Cooepoicanue 6 3mom uHOEeKCUpOBaHUuU HAXOOUMCS 8 CMAOUl paccMOmMpeHUs
rxomnanueu Clarivate Analytics ons danvheiiueeo npunsmus scypHana 6 the Science Citation
Index Expanded, the Social Sciences Citation Index u the Arts & Humanities Citation Index. Web
of Science npeonacaem xavecmeo u enyOuHy KOHmMeHmMa Ol UCCledosamelell, asmopos,
uzoamenei u yupescoenuil. Brmouenue Hzeecmusi HAH PK. Cepus eeonoecuu u mexHuueckux
nayx 6 Emerging Sources Citation Index demoncmpupyem nauty npugepiceHHocms K Haubonee
AKMYANIbHOMY U GIUAMENbHOMY KOHMEHMY NO 2€0102Ul U MEXHUYECKUM HAYKAM Olsl HAule2o
coobwecmaa.



Bac penakrop

KYPBIHOB Mypar KypbiHYJIbI, XUMHUS FBUIBIMIAPBIHBIH TOKTOpBI, Tpodeccop, KP ¥FA
akanemuri, Ka3zakcran PecnyOmukackl YarTeik FwutbiM  akagemusichiHbIH mpesuneHTi, AK «/1.B.
CoOKONBCKHI aTBIHAAFBI OTHIH, KaTaln3 jKOHE MEKTPOXUMHS HHCTUTYTBIHBIH» 0ac TUPEKTOpHI (AJIMATHI,
Kazakcran) H =4

FplabiMu XaTiibl

ABCAJIBIKOB BaxbiT Hapukaiiyabl, TeXHUKa FRUIBIMIApBIHEIH JTOKTOpHI, podeccop, KP ¥FA

JKayanThl XaTIbIChl, A.b. BekTypoB aTbIHAaFBI XUMUS FBUTBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnakunusaablK ajka:

OBCAMETOB Mauic Kyasicyiabl (6ac penakTopablH OpbIHOAcaphl), T€OJOTHS-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, mpodeccop, KP ¥FA akamemnri, «Y.M. Axmencaduna aTbIHAAFBI
THIIPOTCOIOTHS KOHE T€OIKOOTH MHCTUTYTHIHBIHY) TUPEeKTophl (AnMarel, Kazakcran) H = 2

JKOJITAEB Tepoii JKoaraiiynel (6ac pemakTopiblH OpBIHOAcCAPhI), TEONOTUS-MHHEPAIOTHS
FBUTBIMJIAPBIHBIH JOKTOPHI, mpodeccop, K.M. CaTmnaeB ThIHIAFBI T€ONIOTHS FHUIBIMIAPH HHCTUTYTHIHBIH
nupektopsl (Anmarsl, Kazakcran) H=2

CHOY [Ipuuen, Ph.D, kaybiMaacteipbutran npogeccop, Hebpacka yuuBepcuteTinid Cy FhUIBIMIAPDI
3eprxaHachlHbIH qupekTops! (HeOpacka mrarsr, AKII) H = 32

3EJBTMAH Peiimap, Ph.D, taburu tapux Mmypaxaiieinsiy JKep Typassl FbutbiMaap Oestiminjae
TIETPOJIOTHS XKOHE Taiiiasbl Ka30aap KeH OpBIHAAPBI CalachIHAAFEl 3epTTeyIepain kerekmrici (Jlonmomn,
Anrnus) H =37

MMAH®UJIOB Muxaua BopucoBud, TeXHUKa FRUIBIMIAPBIHBIH JOKTOPEI, Hancn yHHBepcHuTeTIHIH
npodeccopsl (Hancu, @panrms) H=15

HIEH IMun, Ph.D, KeITaii reoIorusuIbIK KOFaMBIHBIH Tay T€0JIOTHSACH KOMUTET] TUPEKTOPEIHBIH OPbIH-
Gacapbl, AMEpHKaH/IbIK YKOHOMHKAIBIK Teosiortap KaybiMaacToirbiHbIH Mytieci (ITexun, Kpitait) H = 25

OUIIEP Axkcean, Ph.D, [/IpesneH TeXHUKAIBIK YHUBEPCUTETIHIH KaybIMAACTHIPBLUIFAH Ipodeccopsl
(dpesnen, bepnun) H=6

KOHTOPOBUY Anekceii IMHIbeBHY, T€OJOTUS-MHHEPAIOTNs FHUIBIMAAPLIHBIH JIOKTODBI,
npodeccop, PFA akamemuri, A.A. Tpodumyka arblHIaFbl MyHai-ra3 TeOJIOTHSCHI JKoHEe reodusuka
nHcTuTyTH (HOoBOCHOMpCK, Peceit) H = 19

ATABEKOB Baanuvup EHokoBHY, XUMUs FBUIBIMAAPBIHBIH J10KTOpHI, benapycs ¥FA akanemuri,
YKana matepuanap XUMHACHI MHCTUTYTBIHBIH KYPMETTi aupektopsl (Munck, berapycs) H =13

KATAJUIUH Credan, Ph.D, J/[pe3neH TeXHUKaJIBIK yHUBEPCUTETIHIH KaybIMaCTBIPBUIFaH Podeccopbl
(dpesnen, bepmun) H = 20

CEMTMYPATOBA Dieonopa FOcymoBHA, reoioris-MHHEPANOTHS FHUTBIMIAPHIHBIH JOKTOPHI,
npodeccop, KP ¥FA xoppecnonaent-mymeci, K.J. Carnaes arsiaaarsl [ €0m0Tus FRUTBIMIAPEI HHCTUTYTHI
3epTXaHachIHbIH MeHrepyiici (Anmarsl, Kazakcran) H=11

CATYBIHTAEB Kanaii, Ph.D, xaysimmacteipsuiran npogeccop, Hazapbaes ymmsepcureti (Hyp-
Cyurran, Kazakcran) H =11

DOPATTUHMU IMaouo, Ph.D, bukokk Munian yHHBEpCUTETI KaybIMAACTHIPBIIFAH mpodeccopsl (MmumaH,
Uranus) H = 28

«KP ¥F'A Xa6apaapsl. ['eosiorusi xoHe TEXHUKAJIBIK FHUIBIMAAP CEPUsIChD».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Menmrikreymi: «Kazakcran PecryOnukachiHbIH ¥JITTHIK FRUIBIM akageMusick» PKB (Anmars! K.).
Kazakcran PecmyOnukachiHBIH AKHapar »KoHE KOFaMIBIK JaMy MUHHCTPJITiHIH AKHapar KOMHUTETiHIE
29.07.2020 x. 6epinrer Ne KZ39VPY 00025420 mep3imMaik 6acbUIbIM TipKeyiHe KOWBLTY Typalibl KyoiK.
TaKpIPBINTHIK OAFBITHL: 2€0102Usl, MYHAL HCIHE 2a30bl OHOEYOTH XUMUALLIK MEXHOL02UANAPbI, MYHAL
XUMUACDL, MEMANOAPObL ALY HCIHE ONAPObIH KOCLIHOBLIAPIHBIY MEXHONOSUACHL.
Mep3iMaimiri: KpUIbIHA 6 PET.
Tupaxsr: 300 nana.
Penakuusaei MekeH-xkaiibl: 050010, Anmarsr K., [lleBuenko kerr., 28, 219 6en., Ten.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© Kazakcran PecryOnukachiHbIH ¥ITTHIK FBUIBIM aKageMuscel, 2023

Tunorpadususie MekeH-kaibl: «Apyna» KK, Anmarsl k., Myparbaes kemt., 75.
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I'naBHBIii penaxkTop

KYPUHOB Mypar ’KypuHOBHY, TOKTOp XMMHUYECKHX HayK, mpodeccop, axagemuk HAH PK,
npesuseHT HanmonanpHoi akagemun Hayk PecryGnmkm Kasaxcran, reHepanbHblii pupextop AO
«MHCTUTYT TOTUIMBA, KaTaiau3a U anekTpoxuMun uM. J1.B. Cokonbckoro» (Anmarsl, Kazaxcran) H = 4

YueHHBIIi cekpeTapb

ABCAJIBIKOB BaxbiT HapukéaeBu4, TOKTOp TEXHHYECKHX HAyK, Mpodeccop, OTBETCTBEHHBIN

cexperaps HAH PK, UucTnTyT XuMnueckux Hayk uM. A.B. Bexryposa (Anmarer, Kazaxcran) H=15
PenaknuoHHasg KodJgerus:

ABCAMETOB Masuc KyapicoBud, (3aMeCTUTEINb ITTABHOTO PEAKTOPA), JOKTOP I'€0JIOTOMHUHEPAIIO-
THYECKHX HayK, mpodeccop, akaaemuk HAH PK, mupextop MHCTUTYTA THAPOTE€OIOTHU U TEOIKOTOTUH M.
V.M. Axmencaduna (Anmarsl, Kazaxcran) H =2

JKOJITAEB TI'epoii KoaraeBuu, (3aMeCTUTENb INIABHOTO PENAKTOpa), JOKTOP T'€OJOTOMHHEpAo-
THYeCKUX Hayk, mpodeccop, mupekrop MHcruryrta reonmornueckux Hayk nm. K.M. CarmaeBa (AmnMarsl,
Kazaxcran) H=2

CHOY Jpuuen, Ph.D, acconnupoBanHslii mpodeccop, aupexrop JlabopaTopun BOTHBIX HayK YHHBED-
cutera Hebpacku (mrar Hebpacka, CILIA) H = 32

3EJBTMAH Peiimap, Ph.D, pyxoBoauTes HCCIEI0BaHIH B 00JIACTH IIETPOJIOTHU  MECTOPOXKIACHHI
M0JIe3HBIX CKomaeMbIX B OTaene Hayk o 3emie Myses ecrectBenHol uctopuu (Jlonnon, Aurmus) H = 37

IMAH®HWJIOB Muxana BopucoBud, T0KTOp TEXHHYECKNX Hayk, mpodeccop Yansepcutera Hancn
(Hancu, ®dpannus) H=15

HIEH ITun, Ph.D, 3amecturens qupexropa Komutera o ropxoii reosornu Kuraifickoro reooruaeckoro
o01ecTBa, wieH AMEepUKaHCKOW acconmanuy skonomudeckux reoioros (ITexun, Kurait) H = 25

OUIIEP Axkceab, accouunpoBaHHBIA mpodeccop, Ph.D, TexHmueckmit yHuBepcurer [pesneH
(dpesnen, bepnun) H=6

KOHTOPOBUY Aunekceli DMUIbeBHY, TOKTOP TI'eOJIOTO-MHHEPAIOTHIECKUX HAyK, Ipodeccop,
akagemuk PAH, Uuctutyr HedrerasoBoit reomornu u reopusuku um. A.A. Tpopumyka CO PAH
(HoBocubupck, Poccust) H=19

AT'ABEKOB Baagumup EHokoBHY, TOKTOp XMMUUECKUX HayK, akageMuk HAH benapycu, moueTHsIi
mupekTop MHCTHTYTa XUMHUU HOBBIX MarepuaiioB (Munck, benapycs) H =13

KATAJIUH Credan, Ph.D, accouuuposanusiii mpodeccop, Texuuueckuit yausepcuret (pesneH,
Bepnmun) H = 20

CEMTMYPATOBA Dieonopa FOcynoBHa, TOKTOp reonoro-MAHEPAIOrHYECKHX HayK, Tpodeccop,
uneH-koppecnionneHT HAH PK, 3aBenyromas naGoparopun MHcTHTyTa Teonormdecknx Hayk um. K.
CarnaeBa (Anmatsl, Kazaxcran) H=11

CAT'MHTAEB Kanuaii, Ph.D, accormmupoBannslit mpodeccop, Hazapdaes yausepcuter (Hypcynras,
Kazaxcran) H=11

D®PATTUHU IMaoso, Ph.D, accounmmpoBanHBIil mpodeccop, MuUIaHCKUH yHHBEPCHUTET BHKOKK
(Munan, Utamns) H = 28

«M3Bectusst HAH PK. Cepust reo1oruu 1 TeXHH4eCKHX HAYK».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Cob6ctBennuk: Pecrybnukanckoe obmiecTBeHHOE 00bennHenne «HaronansHas akaxeMust Hayk
Pecrry6mmkn Kazaxcram» (T. AMatsr).
CBUAETENECTBO O MOCTAaHOBKE HA y4eT NMEPHOIMUYECKOro nedaTHoro uiganus B Komurere mHbopManum
MunncTepcTBa HHGOPMAIIHK 1 001ecTBeHHOT0 pa3BuTns Pecrryommku Kazaxcran Ne KZ39VPY 00025420,
BeIganHoe 29.07.2020 .
Tematndeckas HANpaBICHHOCTB: 2e0n02us, XUMU4ecKue mexHonocuu nepepabomku Hegpmu u 2asa,
Hepmexumus, mexHoN02UlU U3GLeHeHUs MEMAI08 U UX COeOeHeHUl.
[eproguarOCTH: 6 Pa3 B TOA.
Tupax: 300 3K3eMIIIIPOB.
Anpec penakiuu: 050010, . Anmarsr, yi. [lleBuenko, 28, od. 219, rem.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© HarmmonansHas akagemus Hayk Pecrryonuku Kaszaxcran, 2023
Anpec tunorpaduu: UIT «Apynay, . Anmarsl, yi1. Mypar6aesa, 75.
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Editorial chief

ZHURINOYV Murat Zhurinovich, doctor of chemistry, professor, academician of NAS RK, president
of the National Academy of Sciences of the Republic of Kazakhstan, general director of JSC “Institute of
fuel, catalysis and electrochemistry named after D.V. Sokolsky» (Almaty, Kazakhstan) H = 4

Scientific secretary

ABSADYKOYV Bakhyt Narikbaevich, doctor of technical sciences, professor, executive secretary of

NAS RK, Bekturov Institute of chemical sciences (Almaty, Kazakhstan) H =5
Editorial board:

ABSAMETOV Malis Kudysovich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, academician of NAS RK, director of the Akhmedsafin Institute of hydrogeology and
hydrophysics (Almaty, Kazakhstan) H=2

ZHOLTAEV Geroy Zholtaevich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, director of the institute of geological sciences named after K.I. Satpayev (Almaty,
Kazakhstan) H=2

SNOW Daniel, Ph.D, associate professor, director of the labotatory of water sciences, Nebraska
University (Nebraska, USA) H = 32

ZELTMAN Reymar, Ph.D, head of research department in petrology and mineral deposits in the Earth
sciences section of the museum of natural history (London, England) H = 37

PANFILOV Mikhail Borisovich, doctor of technical sciences, professor at the Nancy University
(Nancy, France) H=15

SHEN Ping, Ph.D, deputy director of the Committee for Mining geology of the China geological
Society, Fellow of the American association of economic geologists (Beijing, China) H = 25

FISCHER Axel, Ph.D, associate professor, Dresden University of technology (Dresden, Germany) H=6

KONTOROVICH Aleksey Emilievich, doctor of geological and mineralogical sciences, professor,
academician of RAS, Trofimuk Institute of petroleum geology and geophysics SB RAS (Novosibirsk,
Russia) H=19

AGABEKOYV Vladimir Enokovich, doctor of chemistry, academician of NAS of Belarus, honorary
director of the Institute of chemistry of new materials (Minsk, Belarus) H =13

KATALIN Stephan, Ph.D, associate professor, Technical university (Dresden, Berlin) H =20

SEITMURATOVA Eleonora Yusupovna, doctor of geological and mineralogical sciences, professor,
corresponding member of NAS RK, head of the laboratory of the Institute of geological sciences named
after K.I. Satpayev (Almaty, Kazakhstan) H=11

SAGINTAYEYV Zhanay, Ph.D, associate professor, Nazarbayev University (Nursultan, Kazakhstan) H = 11

FRATTINI Paolo, Ph.D, associate professor, university of Milano-Bicocca (Milan, Italy) H =28
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© National Academy of Sciences of the Republic of Kazakhstan, 2023
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UDC 68.31.26
K. Seitkazieva!®, K. Shilibek’, A. Seitkaziev!, R. Turekeldieva', N. Karpenko’

'M.Kh. Dulati Taraz Regional University Taraz city, Kazakhstan;
#’Russian State Agrarian University — Moscow Agricultural Academy named after
K.A. Timiryazev”, Moscow.

E-mail: Seytkazieval4@mail.ru

ECOLOGICAL AND MELIORATIVE SUBSTANTIATION OF GRAY-EARTH-
MEADOW SALINE SOILS OF ZHAMBYL REGION

Abstract. The maintopic and object ofresearch are gray-earth-meadow saline irrigated
lands of the Zhambyl region, which, due to high natural salinity, are characterized by
unsatisfactory ecological and reclamation conditions. The main purpose of the research
is the ecological and meliorative substantiation of the water-salt regime of saline soils
in irrigation systems of the Zhambyl region. The paper considers the reclamation and
ecological justification of the water-salt regimes of saline soils, which, to restore their
fertility and improve the ecological and meliorative state of irrigated lands, need to
carry out comprehensive reclamation. Based on the conducted studies of soil and
ecological-reclamation conditions of gray-meadow soils characterized by a high degree
of salinity and insufficient moisture supply, the rationale for regulating the water and
salt regime of the root layer, taking into account the distribution of precipitation, the
supply of irrigation and drainage water to improve soil formation processes, was carried
out. The obtained research results made it possible to develop methods for determining
the reserves of surface and groundwater salts, and evaporation from the groundwater
surface by the studied objects, which can be used to develop technologies for restoring
and normalizing the soil-ecological state of irrigated lands to increase the productivity
of agricultural land.

Key words: Evaporation, salt transfer, hydrochemistry, washing norms, ecological
coefficients.

189



NEWS of the National Academy of Sciences of the Republic of Kazakhstan

K. CeiitkazueBa'’, K. IlInnidex’, A. CeiiTtkasues'’, P. TypekennueBa’,
H. Kapnenko?

'"M.X. [ynaru ateinaarsl Tapas eHipiik yHuBepcuterti, Kazakcras;
2 K.A. Tumups3eB aTbiHIarbl Mockey aybul IIapyalibUIbIFbl akaJeMHsCh, Peceit
MEMJIEKETTIK arpapiiblK yHUBEpCUTET», Mackey, Peceii.
E-mail: Seytkazieval4@mail.ru

KAMBBIJI OBJIBICBIHIAFBI COPTAHIAHFAH CYP-ITAJIFBIHABIK
TOIIBIPAKTAPIBI OKOJOI'UAJIBIK- MEJIMOPATUBTIK HET'I3JAEY

Annoranusi. Herisri TakpIppiObl MeH 3epTTey 00BeKTici — XKaMObUT OONBICHIHBIH
CYp-LIAJIFBIHABI  COPTAaHAbI CyapMajbl JKepiepi TaOWFM TY3IBUIBIFBI  JKOFaphl
OOJIFaHIBIKTaH SKOJOTHSUIBIK-MEINOPATUBTIK JKaFrdalibl KaHAFaTTaHAPIBIKCHI3 OOJBII
cumarraiagsl. 3epTTeydiH Heriri makcarbl — JKamOBIT OONBICBIHBIH CYJIAHIBIPY
KYHenepiHaeri copTaH TOMBIPAKTAPIIBIH Cy-TY3 PEXKUMiH SKOJIOTHSITBIK-METMOPATUBTIK
Herizaey. JKymbIcTa onapAblH KYHAapIbUIBIFBIH KaJIbIHA KENTIpy KOHE CyapMalibl
KEpIEpAiH JKOJOTHSIIBIK-MEIHOPAaTUBTIK JKardalblH JKaKcapTy YIOiH KeHIeHAi
MEJIMOpalUsIHbl KaKET eTeTiH COpTaH TOIBIPAKTAPIBIH CY-TY3Ibl PEXHUMICPiHIH
MEJIMOPAaTUBTIK-9KOJIOTHSUIBIK,  HETi31eMeci KapacThIpbUIFaH. Ty3MaHyIOblH KOFaphbl
JOPEKECIMEH JKOHE JKETKUTIKCI3 BUIFAIMEH KaMTamachl3 €TIIMEyiMEH CHUIaTTasaThblH
LIATIFBIH/BI-TONBIPAKTAPAbIH  TOMBIPAK-IKOJIOTHSITBIK-METMOPATUBTIK  KafAaiiapblH
KYPri3iIreH 3eprTeyiepliH Herizinae TyOipiiK KaOaTThIH Cy-TY3 PEXHMIH peTTeyre
HeTi3[eMe JKacalibl. aTMOC(hepabIK KaybIH-IIAIIBIHHBIH TapalyblH, TONBIPAK TY3YIIi
MpoLecTepl KakcapTy YIIiH cyapy XOHE IPEHaXKIBIK CyJapAbl *KETKi3ydi ecemKe
any. 3epTTeyliH alblHFaH HOTIKENepi 3epTTeNIeTiH OOBEeKTIIep YIUiH JKep YCTi JKoHe
JKEp acTbl CyJapbIHBIH TY3IapbIHBIH KOPBIH, KEp acThl CyJIapbIHbIH OeTiHeH OynaHy/bl
aHBIKTAy 9JIICTEPiH JKacayFa MYMKIHIK Oepi, oapabl KIIbIHA KEJITIPY jKOHE KaJIbIIKa
KEeNTIpy TEXHOJIOTHSIIAPBIH d3ipiiey YIUiH naiaananyra Oomapl. aybul MIapyalblIbIFbl
KepIepiHiH eHIMIUIMH apTThIPy YIIiH CyapMalbl KepiIepAiH TONBIPAK-IKOIOTHSIIBIK
JKargambl.

Tyiiinai ce3mep: OymaHy, Ty3 anMacy, THOPOXHMHUS, LIAI0 SKbULAAMIBIFBL,
AKOJIOTHSUTBIK, KOO (PUIIUESHTTED.
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K. CeiitkazueBa'’, K. llInaunbex’, A. Ceiitkazues'’, P. Typekenauena',
H. Kapnenko?

'Tapa3ckuii peruonanbHblii yauBepceutet uM. M. X. lynaru, Tapas, Kasaxcran;
2«Poccuiickuii rocynapcTBeHHbIH arpapHbiii yauBepeuter — MCXA
nmenu K.A. Tumupszesa», Mocksa.
e-mail: Seytkazieval4@mail.ru

IKOJIOTI'O-MEJIMOPATUBHOE OBOCHOBAHUE
CEPO3EMHO-J1YTI'OBbIX 3ACOJIEHHBIX IIOUYB )KAMBBLICKO
OBJIACTH

AHHoOTanus. [71aBHON TeMON M OOBEKTOM HCCIEIOBAHHMA SIBISIOTCS CEPO3EMHO-
JIYTOBBIE 3aCOJICHHBIC OpoIaeMbie 3eMiin JKaMObLUICKOH 00JIaCTH, KOTOPBIC BCICACTBHE
BBICOKOM NPUPOAHON 3aCOJIEHHOCTHM XapaKTEPU3YIOTCS HEYIOBIETBOPUTEIbHBIM
9KOJIOTO-MEIMOPATUBHBIM cocTostHieM. OCHOBHAsI LIEIb UCCIEAOBAHNUN 3aKIIIOUACTCS B
9KOJIOTO-MEITHOPATUBHOM 000CHOBAaHUY BOJTHO-COJICBOTO PEKUMa 3aCOJICHHBIX TOYB Ha
opocuTenbHbIX cucTemMax XKamObuicKkoi 00macTu. BpadorepaccMOTpeHO METMOPATHBHO-
AKOJIOTHUYECKOE 000CHOBAHKE BOJHO-COJIEBOTO PEIKUMOB 3aCOJICHHBIX II0YB, KOTOPHIE IS
BOCCTAHOBJIEHUA UX IJIOJOPOAUS U YIYUIIEHUS KOJOTO-MEITUOPATUBHOIO COCTOSHUS
OpOLIAEMBIX 3E€MENb HYXIAIOTCA B IMPOBEAECHUU KOMILUIECHBIX Menuopauuid. Ha
OCHOBE MPOBEAEHHBIX HCCIIEIOBAHUM IOYBEHHBIX U 3KOJIOT0-MEIMOPATUBHBIX YCIOBUI
CEpPO3EMHO-IIyTOBBIX IOYB, XapaKTEPU3YIOLIUXCs BICOKOM CTENEHBIO 3aCOJIEHHOCTH U
HEJI0CTAaTOYHOM BJIaroo0eCIeYeHHOCThIO, BBITIOJTHEHO OOOCHOBAHHE PETYIHPOBaHUS
BOJIHOTO W COJICBOTO pPEXHUMa KOPHEOOMTAEMOTO CIIOS C YYETOM pAaCIpeeIICHUs
arMOoC(EepHBIX OCAJKOB, MOJIAY OPOCUTENBHBIX U JIPCHAXKHBIX BOJ IS YITyYIICHUS
MMOYBOOOPA30BATEIBHBIX IMPOLIECCOB. IlonydyeHHble pe3ysbTaTbl MCCIAEHOBAaHUI
MO3BOJIWIIA pa3paboTaTh  METOMABI OIPEIEICHUs 3alacoB COJCH IMMOBEPXHOCTHBIX
W TPYHTOBBIX BOJ, UCIAPEHUSI C TOBEPXHOCTHM T[PYHTOBBIX BOJ IO HCCIETYEMBIM
00beKTaM, KOTOPBIE MOTYT OBITh HWCIOJIB30BaHBI JJIs Pa3pabOTKU TEXHOJIOTHUH I10
BOCCTAHOBJIEHUIO 1 HOpMaJIM3aLM1 [TOYBEHHO-3KOJIOTHYECKOTO COCTOSIHUSI OPOILLIAEMbIX
3€MeNb IS OBBIILIEHUS TPOJYKTUBHOCTHU CEIbCKOXO3SMCTBEHHBIX YTOIUM.

KuioueBble cj10Ba: HCMApSEMOCTh, MEPEHOC COJEH, THUAPOXHUMHUS, MPOMBIBHBIC
HOPMBI, IKOJIOTHYECKUE KOIPPHUIIHCHTHI.

Introduction. The effectiveness of the reclamation use of sierozem-meadow soils in
the Zhambyl region of Kazakhstan is associated with serious changes in soil-forming
and natural processes on irrigated and adjacent lands, which do not allow for obtaining
guaranteed crop yields. At present, a significant part of the irrigated lands in this region
is in an unsatisfactory ecological and reclamation state due to the high degree of
salinization of the soil cover, aeration zone, groundwater, poor natural drainage, and
irrational use of water and land resources and the lack of strategic and tactical solutions
for the development of reclamation in Zhambyl region.
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To manage the reclamation regime on irrigated lands, a complex of reclamation
measures is needed to ensure high yields of crops of good quality at the lowest cost
of water, labor, and material resources per unit of production and to maintain a stable
favorable reclamation state of irrigated lands and adjacent territories. To find out the
reasons for the unfavorable reclamation state of lands and a reasonable choice of
measures to improve it, a systematic approach is required for reclamation and operational
indicators. These include the ratio of the values of evaporation and drainage flow to
water intake and water supply, the values of the system efficiency, coefficients for the
use of water resources, water consumption of agricultural crops, and others. The main
criteria that characterize the reclamation state of irrigated lands and integrally reflect
the course of the reclamation process in the irrigated area are the regime of levels and
mineralization of groundwater, the degree, and type of soil salinity, and crop yields
(Adilbektegi and et al, 2019).

One of'the criteria that increase the level of agricultural technology is the agrotechnical
system of tillage. It should be at a particularly high level, as it is the main condition
for obtaining high yields of irrigated crops and serves as one of the main means of
increasing the fertility and quality of irrigated lands, the expedient and efficient use of
water supplied for irrigation.

In the system of processing saline soils, deep (by 0.25 ... 0.35 m) autumn plowing is
of particular importance, which helps to increase the water permeability of the soil and
disrupt the capillary connection of the upper arable soil layer, since the delay leads to a
sharp drying of the upper soil horizons, their strong compaction, restoration of capillary
pathways for groundwater rise and, ultimately, salt accumulation. However, plowing
saline soils during the spring period is not allowed (Averyanov, 1978).

When regulating the water regime of the soil, the thickness of the moistened soil
layer is important, which is not constant during the growing season and increases as the
root system of plants develop in depth. In this regard, the calculated moistened layer
under sugar beet, alfalfa, and spring crops in May and the first half of June on thick gray
soils should be taken no more than 0.5 ... 0.6 m (Bresler and et al, 1987). On powerful
gray soils and meadow soils with deep groundwater, it is limited to a layer below which
soil moisture is maintained at the level of its lowest moisture capacity by capillary
recharge from groundwater and is taken equal to when groundwater occurs 2 ... 3m -
0.8...1.0 m, at 1.2 m - 0.7...0.8 m (Deng and et all, 2015).

Material and research methods. The Zhambyl region in terms of natural and
climatic terms is located in the desert zone of the temperate zone. This zone occupies
the largest part of the flat territory of the republic, located south of the semi-deserts
and piedmont sloping plains of mountain systems (Duan and et all, 2015). The zone
as a whole is characterized by a very low amount of atmospheric precipitation, a
large amount of evaporation, and significant daily and annual fluctuations in air and
soil temperatures, which leads to a sharp continentality and aridity of the climate. The
main characteristic feature of the desert climate is aridity, which directly defines the
boundaries of the desert zone and creates the originality of its landscapes (Elimelech
and et all, 2011). The annual amount of precipitation is not more than 250 mm, and in
many areas, the amount varies from 100 to 200 mm.
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Summer is characterized by very high temperatures. The average July temperature
ranges from 23...250 in the north to 300 in the south of the zone (Kireycheva and et
all, 2017). Summer weather is characterized by great stability, frequency of occurrence
of atmospheric droughts, and large daily amplitudes of air and soil temperatures
(Zhaparkulova and et all, 2021). The duration of the summer period is on average 150-
170 days, during which only 20 ... 25% of the total negligible annual precipitation falls
(Kulagin and et all 2019).

However, when irrigated, desert soils can produce high yields of a variety of crops.
Agricultural plants grown on desert irrigated soils contain more trace elements and
various useful salts than on lands in a humid climate (Howard and et all, 2009).

Field studies necessary for the development of methods for predicting the water-salt
regime of reclaimed lands were carried out on experimental plots characterizing five
groups of soils in the lower reaches of the Talas River, Kokozek LLP, Bayzak district,
Zhambyl region, in terms of mechanical composition and filtration capacity. The total
area of the experimental plot was 20 ha (Kulagin and et all 2019).

For ecological and reclamation substantiation of the water-salt regime of saline
sierozem-brown soils, leaching against the background of horizontal drainage is
envisaged. To assess the operation of the existing horizontal drainage and subsequent
feasibility studies on the development of technology and the justification of land
reclamation measures that ensure the optimal water-salt regime of the calculated layer (0
... 1.0 m) of the soil, it is necessary to sequentially calculate the following (Kharchenko
and et all, 1977):

— admissible depth of ground waters depending on the salinity of ground and
irrigation waters, admissible increase in salinity of 0...1.0 m of the soil layer during the
growing season, irrigation rate, and total evaporation.

To restore soil properties, an adaptive complex of reclamation measures is required,
that is, a complex adapted to natural conditions and ensuring the functional stability of
the soil cover. This complex is aimed at the formation of an optimal reclamation regime.
At present, the main limits for regulating the components of the reclamation regime and
measures have been developed to ensure the creation of an optimal reclamation regime
on reclaimed lands, and a favorable environmental situation within the agro landscape
(Mueller and et all, 2014).

Soil pollution during salinization occurs mainly as a result of anthropogenic human
activities, with improper work on land improvement, and agrotechnical environmental
measures. This occurs as a result of ignoring the laws governing the natural balance and
evolution of soils, as well as hydrogeological, hydrochemical, and geochemical changes
during environmental and reclamation work (Nippert and et all, 2010).

Based on the studied data on soil-ecological conditions for seorozem-meadow and
dark chestnut carbonate, as well as insufficient moisture supply in the presence of high
thermal resources, which requires the need to regulate the water regime of the root layer
in the studied years in terms of the distribution of precipitation, the supply of surface
and discharge sources according to the parameters of the ecosystem (Jamil and et all,
2011).
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The main methods of regulating the hydrochemical regime are the impact on the
level of groundwater by various measures (irrigation, washing, loosening of soil
against the background of drainage). The formation of water-salt, thermal, and food
regimes in the calculated soil layer is directly affected by water-physical and Physico-
chemical processes. This is because as a result of irrigation and flushing with the use
of drainage, the conditions for the formation of incoming and outgoing elements of the
water-salt balance, salt reserves, infiltration rate, changes in the movement of moisture,
evaporation, the outflow of groundwater and others change dramatically (Veselov and
et all, 2004). The use of a complex of environmental and reclamation measures made it
possible to displace leached toxic salts from the calculated salt.

When studying the mechanism of salt transfer, proper regulation of water-salt and
food regimes, it is necessary to determine the following values - the dissolution of
salts, leaching of rocks, evaporation of soils and groundwater, convective diffusion,
transfer of salts with filtration flow, ion-salt balance in the system solution - solid phase,
displacement of pore solutions, etc (Ibrahimi and et all, 2014).

The main parameters of systematic horizontal drainage are the distances between
drains, the position of the groundwater level (GWL) after drainage, the head between
the drains, and the inflow of groundwater to the drain and collector. The inflow and
outflow of water to the drain from both sides are determined by the formula.

Q, =4kh’l/ R 1

where, Q — water flow to the drain, m*; k filtration coefficient, m/day; h is the pressure
of groundwater between drains, m; | - drain length, m; t is the duration of flushing, days;
R is the distance between drains, m.

The flow of water to the drain per hectare per unit of time is determined by the
following expression:

40 = & )
t

where q,— module of drainage runoff at a given pressure of groundwater, m3/ha.

Then, with a known value of the actual speed of water movement Vf of the soil,
drainage runoff and based on a system analysis of the water-physical and chemical
properties of the study area and environmental coefficients characterizing the level of
danger in the calculated soil layer, it is possible to determine the net leaching rates of
saline soils using the following formula:

v
N, =20 5 3)
9,
where N — water supply (net), m*ha; Vph — filtration rate in saturated layers, m/
day. Ec-Environmental coefficient.
The physical substantiation of the proposed system of basic indicators in assessing
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the ecological state of the soil based on the violation of physical functions is determined.
Primarily topics that the classical ideas about soil as a dispersed porous system with a
developed structure and pore space are fundamental for assessing the physical state of
the soil (Adilbektegi and et all, 2019).

1. Hydrothermal regime (Ruan and et all, 2008). Reflecting heat and moisture supply
of territories. in a generalized form it is characterized by a “dryness index””:

R=Ro/L*Oc (4)

where R — radiation balance of natural conditions, kcal/cm®.

The advantage of this indicator over others (Ku. GTK. BKP) is obvious: firstly, it
characterizes the conditions of heat and moisture supply of plants, those biological
processes. Secondly, determines to a large extent the conditions for the formation of
soil, hydrogeological and geochemical conditions and, thirdly, allows you to take into
account the nature of the intensity of anthropogenic activities (irrigation regime, patterns
of land use, etc.). [3-8,9-12]:

Ry =Ry/L*(Oc+Op), )
where Ry — radiation balance when upgraded;
Ry =Ro(1-4)/(1-A). (6)

where A and A — albedo. depending on the structure of use and the degree of
moisture of irrigated lands; O, - irrigation norm - net (mm).
Results. Energy spent on soil formation (Table 1):

0, =R/e™® (7)

where Q — energy. spent on soil formation. kcal/cm2. a is the coefficient. taking into
account the condition of the soil surface.

Table 1. Determination of the cost of solar energy for soil formation

% |53
= @) NE o = & L
E S 2 ga 5 |E s |2 |Telgdalgn?
s & A =) cE |[EE |2 ¥z | |2 |EEc|BE&¢
o =~ ! < o . = s 52 e
55 g S = S E [ > FXN|ac 2|55
g > 5 £0 |& * 9 I E2 [S5<|=25%
< A m’a = 3 o ~ 8 =
= =
= &
Alfalfa 3000 158 750 210 | 960 | 3.0 | 0.66 | 37 0.52 0.48

Winter wheat 1320 102 350 160 | 510 | 2.6 | 0.80 | 17.5 0.45 0.40
Corn for grain | 2800 151 420 240 | 660 | 2.52 | 0.92 56 0.40 0.34
Sugar beet 2900 153 710 220 | 930 | 2.82 | 0.67 | 355 0.51 0.46
Vegetables 2200 132 460 200 | 680 | 2.64 | 0.78 | 23.7 0.46 0.41
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Intensity of moisture exchange between soil and ground waters:

gzg/(Oc+Op):exp(—l.5*17?). (®)

The main indicators and models for assessing the biological cycle on irrigated lands are for
soil:
- hydrothermal regime radiation “dryness index”’

R=R/L(Oc+Op+W+g). ©)]

including water (Oc. Op. W. g values) and thermal (R) regimes;

- energy. spent on soil formation (Q). which is directly related to the hydrothermal regime
(R) and the nature of the use of irrigated lands (Or); change in the balance of humus; salt
regime and balance of the root-inhabited soil layer based on balance and differential equations
of salt movement and ion-exchange sorption of cations; change in the nutrient regime in soils
based on the intrazonal distribution of the agrochemical properties of soils depending on the
hydrothermal regime (R). for plants (Nippert and et all, 2010):

- The biological productivity of soils, which, at optimal values of the nutrient and salt
regimes, is associated with the hydrothermal regime and the structure of the use of irrigated
lands (Kharchenko and et all, 1977);

Currently when irrigation becomes massive a number of fundamentally new questions
arise. Including ecological and biological character, in this case, one of the main tasks is the
assessment of possible changes in the hydrothermal regime. The solution of which requires the
development of the theory of modern soil:

-forming processes in new anthropogenic conditions. When one of the main conditions of
the soil-forming process fundamentally changes (Kulagin and et all 2019).

- the mode of entry and the amount of moisture entering the soil surface and into the soil.

To assess the role of climate in soil formation, the most suitable indicator is the hydrothermal
regime. Reflecting the ratio of heat and moisture in natural conditions:

R= % for automorphic conditions, (10)
[

= R . o

R= 0ciE) for hydromorphic conditions, (11)

where: R - indicator of the hydrothermal regime; R is the radiation balance. kJ/
cm’ per year; O_ - the amount of precipitation. cm; Eg - evaporation from the surface of
groundwater. cm; L is the latent heat of vaporization. kJ/cm? per year.

The choice of this indicator is due to the fact. that it determines the balance of surface
and soil waters and soil formation conditions. Under natural conditions, the main items
in the balance of surface and ground waters are evaporation (E) and moisture exchange
between soil and ground waters (g). Surface runoff at is absent.

Values of water exchange between soil and ground waters. as well as evaporation are
determined depending on R > 2R:
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ga = exp (—R), (12)
g.=go— R(1—4A)" (13)
E-1- 8, (14)

where: g, i g. — moisture exchange in automorphic and hydromorphic conditions.
share of precipitation;

E — evaporation. share of precipitation; 4 =4/4;

A — depth of groundwater, m;

A, - groundwater depth. at which evaporation from their surface is 0. m. The
results of solar energy consumption for soil formation are given in Table 3.

An analysis of the available data shows. that salinization of arid soils under natural
conditions is observed under the following conditions:

1, G
g= E In C_i (15)

where: C1 - allowable mineralization of the soil solution. g/l; C2 - mineralization of
groundwater (under hydromorphic conditions) or mineralization of soil solution at the
depth of seasonal soil wetting (under automorphic conditions) g/1.

The permissible depth of groundwater levels on lands prone to salinization, in the
presence of mineralized groundwater and irrigation water, depends on the combined
action of factors, which include: the type of soil salinity, the type, and mineralization of
groundwater and irrigation water, the permissible increase in salinity of the top meter
soil layer for the growing season (Wichelns and et all, 2015).

Calculations made to assess the main characteristics and indicators of the ecological
and reclamation state of soils in the Talas irrigation array of the Zhambyl region are
shown in Table 2.

Table 2. Permissible groundwater depth

Soil composi- | Soil | Soil |Salt | Minera- |Minera- |Irriga- | Total Height | Permissible
tion layer. | den- | con- |lization |lization |tion evapo- of ground-
m sity, |tent. |of of ground | rate. O, | ration for capillary | water depth
y.t/ |S,. |irrigation | water. gross | vegetation. |rise. H, ~|lewel. S
m® % |water. M_.¢1 |m’ha |l m¥ha .m. .m
M, g/l
Lightloam |0.5 |1.30]0.35 (0.7 2 5000 |2000 2 0.23
Medium loam | 1 1.45(0.5 |3 4 6000 1500 2.5 0.68
Loamy 1 1.47 (0.8 |4 5 8000 1500 3 1.28
Clay 1 1.53 1.0 |5 6 9000 1500 3.2 2.24

Establishing the ability of soils to retain water available to plants depends on certain
properties of the soil. Any additional water in the form of precipitation or irrigation.
groundwater level rise (GWL) exceeding this value is excessive and can disrupt the
hydrological balance of soils. Depending on the permeability of soils, relief, lithology,
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and hydrography, excess water can infiltrate into groundwater, turn into waterlogging
of the area, which will affect the natural landscape, the environment, ecological and
economic activities, as well as soil fertility, that is, it is a factor pollution (Kulagin
and et all 2019). Analyzing the obtained calculations given in tabular form show the
quantitative assessment of the environmental situation of the studied objects: the level
of danger (very dangerous-EC=0.70-0.80).

Ecological assessment of the study of the site according to the degree of salinity of
soils for various irrigation tenologies, the indicators are given in tabular form (Table 2).

Table 3. Ecological assessment of the study of the site according to the degree of salinity

Experimental area irrigation technology
Indicators By furrows | By stripes | By loosening | Calculation formulas
highly | highly saline | highly saline
saline
Area,0_ ha 46 44 48 By measurement
Porosity, in shares 0.46 0.47 0.46 P=(1- v/ d).100%, (16)
Initial mineralization, CO, g/l 5 6 7 By experience
Soil density, v, t/m? 1.46 1.44 1.46 By experience
Initial salinity, SO, % 1.4 1.7 1.9 Accounting

Total salt reserves, Sb, t/ha 204 245 277 S, =100.H.y.S, (17)
Displaced salts, Sw, t/ha 163 201 249 S=S_(0.5-0.8), (18)

Remaining salts, Sos, t/ha. 41 44 28 S.=S.-8S, (19)

Groundwater level (GWL),h , m 3 3 3
Water volume up to GWL, W_, 13800 14100 13800 Wgw=104.1'[ b, (20)
m*/ha
Water flow to the drain, Q, m’ 16.8 22.9 353 Q~4Kh>.LtR ,21)
Water inflow to the drain, g, m*/ 0.3 0.43 0.77 q,=Q/t (22)
day

Flushing rate, net, N, m’/ha 7000 7456 6877 N =Q,%q,, (23)

Flushing rate, gross, N, , m*/ha 8400 8947 8252 N, = N _.(1.15-1.20) ,
24)

Salt reserves in GW, Sgw, kg/ha 69000 84600 96600 S,=W._.C, (25
Permissible mineralization in soil CH=SyrB+SOC/ WyrB +N6p,
solution Cd, g/l 4.95 5.58 5.65 (26)

Water inflow from channels Q, m?/s 0.1 0.1 0.1 Accounting
Washing time, t, days 56 53 46 t=N .0 /86400.n.Q,
27
The share of the volume of transit 0,82 0,82 0,82 V=N *o, /86400*
waters discharged into the river Q.t,(28)
during the flushing process Vt
Precipitation of the leaching period 427 420 100 weather station
P, m*/ha
The lowest moisture capacity of the 22 24 22 By analysis
soil, Pmc,%
Moisture saturation in the dissolved 3212 3456 3212 W =100. H.v. B,
layer, Wu, m*/ha (29)
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Filtration rate in saturated layers, 0.0125 0.014 0.015 9=h.y. B/ 100.n.t,
9, m/day (30)
Evaporation during flushing, E, 1300 1300 1100 E,=0.0018(25+ t)*.
m’/ha (100-a),
(€1))]
The share of the volume of wash 0.35 0.35 0.32 q=(N,+P-W_-E)/
water coming from the CDS: o
(32)
Salinity chemistry: chloride-sulfate X-C X-C X-C
(x-5)
Environmental factor: 0.76 0.80 0.77 D= l-exp (-C.V_q),
(33)
Environmental hazard level Very Very Very

dangerous | dangerous dangerous

Changes in the water-salt regime of the soil under the influence of reclamation
treatments led to a change in the composition of absorbed bases, in particular,
exchangeable sodium. Against the non-moldboard background, the changes were not
significant (0.8%), more significant changes were observed in plantation plowing (7.1%)
(Ruan and et all, 2008). However, it should be noted that an extremely unfavorable
picture developed in the first year of development due to the removal of the lower
horizons enriched in sodium to the soil surface. But over time, the negative phenomenon
has sharply decreased.

Conclusions and discussion. The need to study the groundwater regime under
irrigation and flushing conditions is related to the position of these waters relative to
the earth’s surface, which contributes to the formation of saline soils (Kharchenko and
et all, 1977). Based on many years of field research on the study of soil and ecological
conditions of sierozem-meadow saline soils for the effective use of water resources
in irrigated zones, methods have been developed to improve the ecological and
reclamation conditions against the background of deep loosening, and methods have
been recommended for determining the reserves of salts from evaporation from the
surface of groundwater.

The research was carried out on sierozem-meadow soils, where there is an
effusion type of water regime, which is created on lands where the annual evaporation
significantly exceeds the annual amount of precipitation and there is a close occurrence
of the groundwater level (Kulagin and et all 2019). Therefore, groundwater rises to the
surface and partially evaporates. If the groundwater is saline, then salinization of the
soil layer inevitably occurs with the salts contained in the groundwater. In the course
of the studies, the reserves of salts in the soil and the amount of evaporation from the
surface of groundwater were determined depending on the depth of groundwater. In this
case, the water-physical properties of the soil group and, accordingly, the salt content
and mineralization of groundwater were taken into account.

The studies carried out and the results obtained are the scientific basis for the
environmental regulation of sierozem-meadow soils with chloride-sulfate salinity for the
conditions of the Talas irrigation massif, which allow, on the principles of mathematical
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modeling, to provide the required parameters of the reclamation regime of soils and
increase the environmental sustainability of agro landscapes in the Zhambyl region.
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