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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 xauecmeo u enyouHy Kommenma 0/ ucciedogamenell, dgmopoes,
uzoamenei u yupexcoenuil. Brxnouenue Uzeecmus HAH PK. Cepus eeonocuu u mexnuueckux
nayx 6 Emerging Sources Citation Index demoncmpupyem nauty npugepiceHHocms K Haubonee
AKMYANIbHOMY U GIUAMENbHOMY KOHMEHMY NO 2€0102Ul U MEXHUYECKUM HAYKAM Olsl HAule2o
coobwecmaa.



KAWMBIFBIMABIABIK, KOFBI

HALYK

CHARITY FOUNDATION

YD «XAJBIK

B 2016 romy ans pa3BUTUS W YAyYIIEHHS KaueCTBa >KU3HU Ka3axCTaHLEB ObLI
CO3J1aH YacTHbIH bnarorBoputenbHblid GoHa «Xaibky». 3a robl CBOSH IesITeIbHOCTH
Ha peajHu3aluio OJaroTBOPUTENILHBIX MPOEKTOB B 00JacTAX oOpa3oBaHMS M HAyKH,
COLMAJILHOM 3aIlUThI, KYJIbTYPBI, 31paBooxpaHeHus u cnopra, Ponp Beyaenua Oosee
45 MunnuapaoB TEHre.

Oco6oe BanManue biarorBopuTenbHbIH GOHT «XaJIbIK» yienseT 00pa3oBaTeIbHbIM
IporpaMmam, CUuTas 3TO HaIlPaBJIE€HUE OJHUM M3 KIIIOYEBBIX B CBOEH JIEATENBHOCTH.
Oxa3biBasi MOAJIEPKKY OTEUECTBEHHOMY 00pa30oBaHuto, GOHI BHOCHT CBOI OCHIIbHBIN
BKJIaJI B Pa3BUTHE KauecTBEHHOTo oOpa3oBanus B Kazaxcrane. Tem caMbiM ciocoOCTBY S
pOCTy uncIa JItoneH, ClIoCOOHBIX MEHSTh XKU3Hb B CTPaHe K JIy4IlleMy —Ipo(ecCHOHAIOB
B pa3iMyHbIX cdepax, MOTCHUUAIBHBIX JIMACPOB M «BEJIUKUX YMOB». OmHOH U3
3HAUUMBIX HMHUIMATHB (oHJa «Xanblk» B oOpas3oBaresibHOW cdepe cTajm MpoeKT
Ozgeris powered by Halyk Fund — mepBblii B cTpane OuzHec-uHKYOaTop ISl yUaluxcs
9-11 xmaccoB, KOTOPBIH MOMOTraeT pa3BUBAaTh HEOOXOOMMBIE B COBPEMEHHOM MUpE
MpeANPUHUMATENILCKUE HaBbIKK. Tak, Ha comeliCTBHE MajoMy OHM3HECY IMIKOJIbHHUKOB
66110 BhIIeneHo Oosee 200 rpanToB. J{iist mo/iep KKy TadaHTIIMBBIX 1 MOTHBHPOBAHHBIX
nereit @OoHI HEOAHOKPATHO BBLACISUT TPaHThI HAa 00yueHue B MexTyHapOJHOH IIKojIe
«Mupac» u B Astana IT University, a Taxke MOMOI Ka3aXCTaHCKUM LIKOJbHHKAM
npuHATH yyactue B npectxHoM KoHKypce «USTEM Robotics» B CILIA. ABropckue
pabotel B pamkax npoekra «Tomimrep», koropomy DoHI OKa3an HOAICPIKKY, JICIIIU B
OCHOBY Y4€OHOH MPOrpaMMbl, Y4€OHHKOB U Y4€OHO-METOANYECKUX KHHUT IO MIPEAMETY
«OCHOBBI TIpeANpUHUMATENBCTBA U Ou3Heca», mpenogaBaemoro B 10-11 xmaccax
Ka3aXCTAaHCKMX ILKOJ U KOJUIEIKEH.

[TomuMo mnomoIIM MIKOJIBHMKAM, ydallMMcs KoJulepked u cryaeHTtaM DoHp
CUMTAET BAXXHBIM BHECTH CBOW BKJIAJ B IMOBBILICHHE KBAIM(QHUKALWN IIE€AaroroB,
COBEpIIEHCTBOBAHNE HUX 3HAHUH U HABBIKOB, IOCKOJIBKY HMEHHO OHHU SIBJISIOTCS
MIPOBOAHMKAMH 3HAHUM OydyHIMX MOKOJIeHHH KazaxcTanueB. [Ipu mognepxke donna
«XanplK» B IOKHOH cTONMIEe ObUI OpPraHW30BaH €XKEroJHbIM TOPOACKOW KOHKYpC
nenaroroB «Almaty Digital Ustaz.

BaxHoll MHMLIMATUBOW CTayl pealu3yeMblii MPOEKT 1O OOy4YEeHHIO OCHOBAM
(UHAHCOBOM TPaMOTHOCTH MpernojaBareield n3 BockMH obmacteil Kazaxcrana, urto
JIOJDKHO OKa3aTh CYIIECTBEHHOE BIIMSIHUE Ha BOCIIUTaHUE (PMHAHCOBOW IPAMOTHOCTH H
MPEeINPUHUMATEIBCKOTO MBIIIJIEHHS Y HOBOTO TIOKOJIEHHSI IPaX</1aH CTPAHBI.

Heo6xomumyto nomorip @oHpa «Xajablk» OKa3blBaeT U TEM, KTO 0COOEHHO OCTPO
B Hell Hyxnaercs. B paMkax counaibHOM 3alllUThl HACEJIEHHsS aKTHUBHO NPOBOAUTCS
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paboTa 1o TOAJEPKKE JIETeH, OCTABIIMXCS 03 pOJAUTENCH, JeTedl W B3POCIBIX U3
COLMAJIbHO YA3BUMBIX CJIOEB HACEJICHMUS, JIFOJEH C OTPAaHUYEHHBIMHA BO3MOKHOCTSIMHU, a
TaKKe 00eCIEUESHUIO HYKIAFOIIUXCS COIUABHBIM KUIbEM, CTPOUTEIBCTBY COLIUATBHO
BaXKHBIX OOBEKTOB, TAKUX KaK JCTCKHE CaJbl, ACTCKHE TUIOIIAIAKU U (PU3KYIBTYpPHO-
03JI0POBUTEJIbHBIE KOMIIJIEKCHI.

B xommnky no0peix gen @onnma «Xanablk» MOXKHO JOOABUTh OKa3aHUE MTOMOIIH
JIETCKOMY CIIOPTY, Ky/ia OTHOCHTCS TIOJICPKKA B PA3BUTUU JIETCKOTO (PyTOOJIA M Kapare
B Hamiel crpaHe. JKMU3HEHHO Ba)KHYIO TIOMOIIL braroTBopuTeNnbHbIN QOHI «XaTblky»
OKa3aJl HalllUM COOTeUECTBEHHUKAM BO BpeMsi HeaasHell nangemun COVID-19. Torga,
B pasrap TsDKenod 0ophObl ¢ KopoHaBUpYCHOH nHpeknuerd Dounx Beiaenui cBbime 11
MUJUTMAPJIOB TEHI'e Ha MPHOOpPETeHHE HEOOXOAMMOI0 MEIUIIMHCKOTO 00O0pYIOBaHUS
U JIOPOTOCTOSIIUX MEAMIMHCKUX IPEraparoB, aBTOMOOWIICH CKOPOM MEIMIIMHCKON
TIOMOUIHU U CPECTB 3aLIUThL, aAPECHYIO MAaTEPUAIbHYIO IOMOLIb COLIMAIBHO YSI3BUMBIM
CJIOSIM HACEJICHUS U JICHE)KHBIC BBITUIATHI MEUIIMHCKUM PaOOTHUKAM.

B 2023 romy Hapsamy c OpYyrUMU TPOEKTaMH, HAlCJICHHBIMM Ha IMOBBIIICHUE
0JIaroCOCTOSIHUST Ka3aXCTaHCKUX TpaxkaaH DOHJ peniwi yneinuTb 0C000€ BHUMAaHHUE
HayKe, MOCKOJIbKY OHa SBJISIETCS YacThlO0 OOIIECTBEHHOW KYJIBTYPhI, & YPOBCHb €€
pa3BUTHS ONPEIETAET YPOBEHD Pa3BUTHUS FOCYIapCTBA.

[Honnepxkka @oHAOM BbIMyCcKa >KypHajgoB HamuonanbHOM AkageMun Hayk
PecriyOnuku KazaxcraH, KOTOpbIe BXOAST B MEXIyHapoiHble (OHABI Scopus u
Wos ¥ B KOTOPBIX NYOJNUKYHOTCS CTaTbd OTEUECTBEHHBIX YYCHBIX, JIOKTOPAHTOB W
MarvCTPaHTOB, a TaK)KE HAYYHBIX COTPYJAHHMKOB BBICHIMX Y4YEOHBIX 3aBEJCHHUN W
HAy4HO-UCCIIEA0BATENbCKUX MHCTUTYTOB HALLIEN CTPAHBI SIBJISECTCS HE MEHEE 3HAYMMBIM
BKutajjoM DOH/Ia B pa3BUTHE Ka3aXCTAHCKOTO OOIIIEeCTBA.

C yBakeHunem,
BbaarorBopurebHblii ®ona «XaabIky»!



Bac penakrop

7KYPBIHOB Mypar 7KypbIHYJIbI, XUMHA FBUIBIMIAPBIHBIH TOKTOPHL, Ipodeccop, KP ¥FA akanemuri,
«Kazakcran Pecryonukacel ¥ITThIK FhUTBIM akanemusicby PKB-win npesunenti, AK «/1.B. Cokonbckuit
aTBIHJIAFBl OTHIH, KaTalll3 jKOHE IEKTPOXUMHUS MHCTUTYTBIHBIH» Oac aupekTops! (Anmarsl, Kazakcram)
H=4

FplabiMu XaTiibl

ABCAJIBIKOB BaxbiT Hapukdaiiyabl, TeXHHKa FRUIBIMIApPBIHEIH JOKTOpHI, mpodeccop, KP ¥FA

JKayanThl XaTbICkl, A.B. BekTypoB aTbIHAaFBI XUMUS FRUTBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnaknusaabplK ajdka:

OBCAMETOB Mauic Kyasicyiabl (6ac penakTopablH OpbIHOAcaphl), TI'€OJOTHS-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, mpodeccop, KP ¥FA akamemuri, «Y.M. Axmencadunua aThIHAAFEI
THIIPOTCOJIOTHUS KOHE TCOIKOIOTHI MHCTUTYTHIHBIHY» TUPEKTOphI (AnmMarel, Kazakcran) H = 2

JKOJITAEB Tepoii JKoaraiiynel (6ac pemakTopiblH OpBIHOAcAphI), TEONOTUS-MHHEPAIOTHS
FBUTBIMJIAPBIHBIH TOKTOPBI, mpodeccop, K.M. CarmnaeB ThIHIAFBI T€ONOTHS FHUIBIMIAPH HHCTUTYTHIHBIH
nupektops! (Anmarsl, Kazakcran) H=2

CHOY [Iaumen, Ph.D, kaybiMaacTeipsutran npogeccop, Hebpacka yauusepcutetiniy Cy FbUIBIMIAPbI
3eprxaHachlHbIH qupekTops! (HeOpacka mrarsr, AKII) H = 32

3EJBTMAH Peiimap, Ph.D, taburu tapux Mmypaxaiieinsiy JKep Typassl FbutbiMaap Oestiminae
TIeTPOJIOTHS XKOHE Taiiiaibl Ka30anap KeH OpBIHIApPBI CalachIHIAFEl 3epTTeyIepais kerekmrici (Jlonmomn,
Anrnus) H =37

MMAH®WJIOB Muxaua BopucoBud, TeXHHKa FRUIBIMIAPBIHBIH JOKTOPEI, HaHncn yHHBepcHUTETIHIH
npodeccopsl (Hancu, @pannms) H=15

IIEH IMun, Ph.D, KpITaii reoIorusuIbIK KOFaMBIHBIH Tay T€0JIOTHSACH KOMUTET] TUPEKTOPEIHBIH OPbIH-
Gacapbl, AMepHKaH/IbIK YKOHOMHKAIBIK Teosiortap KaybiMaacToiFbiHbIH Mymieci (ITexun, Kpitait) H = 25

DOUIIEP Axkceab, Ph.D, /Ipe3neH TeXHUKAIBIK YHUBEPCUTETIHIH KaybIMIACTBIPBLIFAH TIpodeccopsl
(dpesnen, bepnun) H=6

KOHTOPOBUY Anekceii IMHIbeBHY, TE€OJOTUS-MHHEPAIOTUs FHUIBIMIAPEIHBIH JIOKTODBI,
npodeccop, PFA akamemuri, A.A. Tpopumyka arblHIarbl MyHaii-ra3 TeoJIOrHsChl KHE reo(U3HKa
nHctuTyThl (HOoBOCHOHpCK, Peceit) H = 19

ATABEKOB Baagumup EHokoBHY, XUMUs FBUIBIMAAPBIHBIH JT0KTOpEI, benapycs ¥FA akaxemuri,
JKana Matepunanaap XUMHUSICBI HHCTUTYTBIHBIH KYpMeTTi qupekTops! (Munck, berapycs) H = 13

KATAJIUH Credan, Ph.D, [[pe3neH TexHUKaIBIK yHUBEPCUTETIHIH KAy bIMaCTBIPBUIFaH IIPodeccopbt
(dpesnen, bepmun) H = 20

CEMTMYPATOBA Dieonopa FOcymoBHA, reoiorns-MHHEPANOTHsS FHUIBIMIAPBIHBIH JOKTOPHI,
npodeccop, KP ¥FA xoppecnonaent-mymeci, K.M. Carraes arsiaaarbl [ €010THs FRUTBIMIAPEI HHCTUTY THI
3epTXaHachlHbIH MeHrepymrici (Anmarsl, Kazakcran) H=11

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

DPATTUHMU IMaosno, Ph.D, bukokk Munan yHHBEpCUTETI KaybIMAACTHIPBIIFAH Mpodeccopsl (MmuiaH,
Uranus) H =28

«KP YFA» PKb Xaoapaapsbl. ['eosiorust xoHe TeXHHKAIBIK FHLIBIMAAP CEPUSICHD).
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Menmrikreymri: «Kazakcran PecryOnukachiHBIH ¥JITTHIK FRUTBIM akageMusicky PKB (Anmarst k.).
Kazakcran PecmyOnukachiHBIH AKIapar »KoHE KOFaMIBIK JlaMy MUHHCTPJIITiHIH AKHapar KOMUTETiHIE
29.07.2020 x. 6epinrer Ne KZ39VPY 00025420 mep3imMaik 0acbUIBIM TipKeyiHEe KOWBLTY Typalibl KydJIiK.
TaKbIPBINTHIK OAFBITHL: 2€0102Usl, MYHAL HCIHE 2a30bl OHOEYOTH XUMUAIBIK MEXHOL02UAIAPbI, MYHAL
XUMUACHL, MEMAn0apObl ALy HCIHE ONAPObIH KOCLIHObLIAPHIHbIY MEXHOIOSUACDL.
Mep3iMAiTiri: )KpUIbIHA 6 PET.
Tupaxsr: 300 nana.
Penakuusiaeig MekeH-kaiibl: 050010, Anmarsr k., [lleBuenko kerr., 28, 219 6eur., Ten.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© «Kazakcran PecnyOnukachIHBIH ¥JITTHIK FRUTBIM akagemusicedy PKB, 2023
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I'naBHBbIii penaxkTop

KYPUHOB Mypar ’KypuHOBHY, TOKTOP XMMHUYECKUX HayK, mpodeccop, axagemuk HAH PK,
npesunenT POO «HanmonansHol akagemun Hayk Pecryonmku Kasaxcran», renepanbHbiii aupexrop AO
«MHCTUTYT TOTUMBA, KaTaiau3a U anekTpoxuMun uM. J1.B. Cokonbckoro» (Anmarsl, Kazaxcran) H = 4

YueHHBII cekpeTapb

ABCAJIBIKOB BaxbiT HapukéaeBu4, TOKTOp TEXHHYECKHX HAyK, Mpogeccop, OTBETCTBEHHBIN

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

ABCAMETOB Maauc KyabicoBud, (3aMeCcTUTENb TNIABHOTO PEAAKTOPA), JOKTOP FEOIOTOMHUHEPAIIO-
THYECKUX HayK, mpodeccop, akaaemuk HAH PK, mupextop MHCTUTYTa THAPOTE€OIOTUU U T€OIKOTOTUH M.
V.M. Axmencaduna (Anmarsl, Kazaxcran) H =2

JKOJITAEB TI'epoii KoaraeBuu, (3aMeCTUTENb INIABHOTO PENAKTOpa), JOKTOP T'€OJOTOMHHEPAo-
IHYeCKUX Hayk, mpodeccop, mupekrop MHcruryrta reonmorndeckux Hayk nm. K.M. CartmaeBa (Amnmarsl,
Kazaxcran) H=2

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

3EJBTMAH Peiimap, Ph.D, pyxoBoauTes HCCIen0BaHIN B 00JIACTH IIETPOJIOTHU U MECTOPOXKIACHHUN
M0JIe3HBIX HCKomaeMbIX B OTaene Hayk o 3emie Myses ecrectBenHol uctopuu (Jlonnon, Aurmus) H = 37

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

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

OUIIEP Axcens, acconmmpoBaHHBIH Tpodeccop, Ph.D, Texumueckmii yHuBepcurer Jlpesnen
(Hpesnen, bepnun) H=6

KOHTOPOBUY Aunekceii DMuIbeBHY, JOKTOP TI'€0OJIOTO-MHHEPAIOTHYECKUX 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, akajeMuk HAH benapycu, moueTHsIi
mupekTop MHCTHTYTa XMMHUU HOBBIX Marepuaiios (Munck, benapycs) H =13

KATAJIUH Credan, Ph.D, accouuupoBanusiii mpodeccop, Texuuueckuit yauepcutet (JpesneH,
Bepnmun) H = 20

CEMTMYPATOBA Dieonopa FOcynoBHa, TOKTOp reonoro-MAHEPAIOrHYECKHX HayK, Tpodeccop,
uneH-koppecionneHT HAH PK, 3aBenyromas naboparopun MHcTHTyTa Teonormdecknx Hayk um. K.
Carnaesa (Anmarsl, Kazaxcran) H=11

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

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

«H3Bectuss POO «<HAH PK». Cepusi reo10ruy 1 TEXHH4eCKHX HAYK».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
CobcrBennuk: Pecnybnmikanckoe obmmecTBeHHOe 00beinHenne « HarmonanbpHas akaeMust Hayk
Pecny6onmkn Kazaxcram» (T. AMarsr).
CBUIIETENILCTBO O MOCTAHOBKE HA YYET NMEPHOJMYECKOro medaTHoro minanus B Komurere mHpOpManuu
MunncTepcTBa HHGOpMAIHK 1 001ecTBeHHOr0 pa3Butns Pecrryoimku Kazaxcran Ne KZ39VPY 00025420,
BbliaHHOe 29.07.2020 1.
Temaruyeckass HaIpaBICHHOCTb: 2e0n02Us, XUMUYECKUe MeXHON02UU NnepepadomKu Hemu u easa,
Heghmexumus, MmexHoNI02UU U361eUeHUs MEMANN08 U UX COeOeHEHU].
IlepuoauyHocTs: 6 pa3 B rof.
Tupax: 300 sx3eMILIAPOB.
Anpec penakiuu: 050010, . Anmarsr, yii. [lleuenko, 28, od. 219, ren.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© POO «HammonanbHas akagemus Hayk Pecryonuku Kazaxcrany, 2023
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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

ZHOLTAEYV 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

AGABEKOV 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
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Abstract. The amount of land used for agricultural and industrial purposes for a
long time is increasing every year. In this regard, the return of agrophytocenoses to the
agricultural circulation with the help of methods that create conditions for the normal
functioning of degraded ecosystems, including the use of biological methods, is one of
the important measures. In the article, in the case of the South Kazakhstan region, one
of the urgent problems is to improve the structure of the soil by using phytomelioration
methods in the lands subjected to degradation, that is, to the process of re-salination. In
this regard, the results of research on the ecological conditions of rice fields belonging
to the settlements of Nurtas, Zhanakorgan district, Karatobe, Turkestan region,
which have been used for agricultural purposes for many years and have fallen out of
circulation, justify the importance of carrying out necessary reclamation activities. The
possibility of restoring the soil of the areas subjected to the re-salination process with
the help of phyto-ameliorants is provided for determining the main salt ions in the soil
samples, the level of changes in the structure of degraded lands, assessing the condition
of phytoremediation, analyzing the population of plants grown in re-salinated soils,
calculating the biological absorption coefficient of soils.
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AHHOTANMs. AybUIIIAPYaIBUTBIK, OHAIPICTIK MAKCATTa Y3aK YaKbIT Maii1aaHblIFaH
KEpIIepAiH KolieMi KbUI CalblH apThill OThIp. OCBIFaH Opail Jierpajalysra yiblparad
AKOXKYHEIIepIiH KaBITTH (PYHKIHS aTKapybIHa KaFaai )kacalThIH oficTep KOMETiMeH,
COHBIH IIIiHAE OMONOTHIBIK SMICTepAl MaifalaHy apKbUIbl arpo(HTOIEHO31apabl
aybUILIAPYallblIbIK  aifHANbIMBIHA KaWTapy MaHbI3bl ic-IIapanapiblH KaTapblHa
xaraapl. Makanana OHryctik Kazakcran eHipi karaalblHAa JIerpajalusra, sSFHH
KaliTapa Ty3[aHy YJepiciHe YIIbIparaH Kepiepiai (UTOMETHOPALUSUIBIK OIicTep/i
KOJIZIaHY apKBUIbI TONIBIPAKTHIH KYPBUTBIMBIH )KaKCcapTy 3aMaHHbIH ©3€KTi MOceleIepiHiH
O0ipi Oomeim TaObwIanel. OCBHI Opailima y3aK JKpULAap OOHBI  aybUIIIAPYaIIbLIBIK
MaKcaTbIHJa KOJJIAaHBUIBIN, aiHaJbIMHAH IIBIFBIN KajdFaH TypKicTaH OOJBICHIHA
kapactel Hyprac, JKanakopran aynmanbl KapareOe enmi-mMexeHIepiHe THecili Kypiml
eTICTIK alKaNTapblHBIH  OKOJOTHSUIBIK JKaFJaiapblHa 3epTTey JKYprisy, TY3laHy
JIOPEIKECIH aHBIKTAY IKYMBICTAPBIHBIH HOTHIKEIEPl KAKETTI MEJIMOPaNUsUIbIK ic-
mapanap OKYpri3uTyiHiH MaHBI3ABUIBIFRIH — Heri3geimi. Tombipak —ynringepinzmeri
HETI3Ti Ty3 MOHIApBIH, JeTrpajalisra YIIbIparaH KepiIepIiH KYPbUIBIMBIHBIH ©3repy
JICHTCHiH aHBIKTay, (PUTOMEIMOPAIMSIIBIK JKaF/IaiibiHa Oara Oepy, KaiTtapa Ty3laHFaH
TOIBIPaKTap/a eCipuIreH eCIMIIKTep MOMYIALUICHIHA Talay Kacay, TONbIPaKTapbIH
OMONOTHSIIBIK CiHIpY KOA(pQHIMEHTIH ecenTey OOMbIHIIA KalTapa Ty3laHy YIepiciHe
YIIbIparaH aiiMakTap/blH TONBIPAK )KaMbUIFBICBIH (PUTOMEITMOPAHTTAP/IBIH KOMETIMEH
KaiiTa KaJlblHa KeJIy MYMKIHJIIT1 KapacThIPbLUIFaH.
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Annotanus. C KaXIbIM rOIOM YBEIHYHBACTCSI 00bEM 3eMeJIb, JaBHO UCTIONb3YEMbIX
B CEJIbCKOXO3SIICTBEHHBIX, MPOMBIIIJIEHHBIX LEsIX. B 3TOl CBS3M OJHUM M3 Ba)KHBIX
MEpONPHITUH SBJSIETCS BO3BpAlleHHE arpo(UTOLEHO30B B CEIbCKOXO3SHCTBEHHBIN
000OpOT C TMOMOIIBIO METOAOB, CO3AAIOUIMX  YCJIOBHS JUIi  HOPMAajbHOTO
(YHKIMOHMPOBAHUS AETPaJUPOBAHHBIX KOCHCTEM, B TOM YHCJIE C HCIIOJIb30BAaHHEM
OnonornuecKux MeTo10B. B cTaree oTMevaetcs, uto B ycnoBusix KOxxHo-Kazaxcranckoro
peruoHa OAHOM M3 aKTyaJbHBIX NpPOOJIEM COBPEMEHHOCTH SBISIETCS YITydlICHHUE
CTPYKTYpBI MOYB MYTEeM NPUMEHEHHsS (UTOMENIHOPATUBHBIX METOAOB Ha y4yacTKax,
MOJIBEPKEHHBIX Jerpajallii, T. €. TIOBTOPHOMY 3acoyIeHuI0. B 3Toil cBsA3M pesynasraTsl
paboT 10 U3YUECHHUIO IKOJIOTMYECKUX YCIOBHUH MOCEBHBIX IIOLIAIeH prca, OTHOCSIINXCS
K HaceneHHbIM myHKTaM Hyprac, Typkectanckoit oonactu, Kaparo6e, SIHbIKypranckoro
paiioHa, IPUMEHSBIIMXCS B CEJICKOX03HCTBEHHBIX LIETISX Ha TPOTSHKEHUN MHOTHX JIET,
OTIpe/ieNICHNE CTEIICHH 3aCOJIEHHS 000CHOBBIBAIOT BAKHOCTB MPOBEACHUS HEOOXOIMMBIX
MEJIMOPATUBHBIX MeponpusTuil. [lo ompeneneHnio OCHOBHBIX HOHOB cojieil B
o0pasuax MouB, CTENEHN M3MEHEHUsI CTPYKTYPBl IerpaJgipOBaHHBIX 3€MEJlb, OLECHKE
(DUTOMETHOPATUBHOTO COCTOSIHUS, aHAIM3Y TMOMYJSILIMNA PAacTeHUH, BBIPAICHHBIX Ha
MTOBTOPHO 3aCOJICHHBIX ITOYBaX, pacyeTy Kod(pPHUIueHTa OHOJIOTrHYECKOTO OTIOIIECHHS
[IOYB TPEAyCMOTPEHa BO3MO)KHOCTb BOCCTAHOBJIEHHS ITOYBEHHOIO ITOKPOBAa 30H,
MOABEPTLIMXCS TPOLIECCY TTOBTOPHTO 3aCOJICHUS, C TIOMOIIBIO (PUTOMEITHOPAHTOB.
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KioueBble cioBa: ¢uroMenuopanus, MOTIOTUTENIbHAsS CIIOCOOHOCTH MOYBEI,
¢uToMeNHOpaHThl, KOA(PPHUUMUEHT TPAHCIOKALWK, HWOHBI COJEH, JAerpajanus,
arpo(UTOIEeHO3, CTENIEHb COJICHOCTH, BTOPUYHOE 3aCOJICHHE

Introduction

Ecological problems of soil cover of arid territory of Kazakhstan and ways of their
solution are defined. The state of the soil cover of the territory of Kazakhstan is affected
by modern environmental problems caused by anthropogenic overload and irrational
use of natural resources.

In the last decade there has been a significant deterioration of natural resources of
agriculture. In particular, the intensive process of desertification and salinization of
lands creates extremely unfavorable conditions for agriculture. The use of such soils
in agriculture becomes possible after complex and expensive reclamation or when
growing phytomeliorant plants in them, when selecting agrophytocenoses with high
salt tolerance (Saparov et al., 2018).

The processes of soil formation and development coincide with the accumulation of
nitrogen and ash nutrients by plants. And accumulation of plant nutrients in the soil is
closely related to their absorption capacity.

The efficiency of application of fertilizers, ameliorants and pesticides during intensive
farming is closely related to their absorption capacity. Sandy soil with low mechanical
composition may not be able to absorb part of the fertilizers and pesticides applied to it.
Thus, they create conditions for environmental and groundwater population.

Physical absorption capacity of soil provides soil absorption of gases, organic
compounds, pesticides and contributes to increase of its pure-protective activity. Clay-
composite compounds formed during chemical absorption contribute to improving the
appearance of the soil structure, thus improving its physical properties (Shorin et al.,
2020).

Soil-forming rocks and soils include primary and secondary minerals. Primary
minerals, forming igneous rocks, are incorporated into loose rocks and soils as material
left over from the destruction of primary igneous rocks. Secondary minerals are re-
formed from primary minerals under the influence of bioclimatic conditions. Clayey,
humus-rich soils can be fertilized with nutrients (e.g., superphosphate) in the amount
necessary for plants, since in their excess they will not harm plants by being absorbed
into the soil and will not be washed out by the soil water. But it should be noted that
nitrate should not be used in large quantities because it is poorly assimilated even in clay
soils. That is why in practice it should be applied to the surface layer of soil in two parts:
the first time — when sowing seeds, and the second time — when the plants are really
well developed and grown (Tazabekov et al., 2019). Saline soils are characterized by
low fertility and low humus content (sometimes solonchaks are formed by salinization
of high humus meadow soil, then the amount of humus reaches 5 %), high concentration
of soil solution, presence of crust layer. Reaction of saline soil environment can be
neutral, alkaline and acidic. Alkaline soils with high density, low water permeability,
poor composition of microflora are especially unfavorable for plants (Pestov, 2004).
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The process of soil formation and development coincides with the accumulation of
nitrogen and ash nutrients by plants. And the accumulation of plant nutrients in soil is
closely related to their absorption capacity (Motuzova, 2013).

The absorption capacity of soils varies from soil to soil and is often due to the
presence of very fine particles. The fine particles that enhance the absorptive capacity
of such a soil are called colloidal particles. The size of colloidal particles is less than
0.001 millimeter. Formation of colloidal particles in nature occurs in the following
way: the first way is formed by decomposition of rocks, the second way is formed by
decomposition of organic substances. Absorption capacity of soil is closely related to
the accumulation of nutrients necessary for plants in the soil (Kabysheva, 2013).

Halophytes prevent salts from rising to the surface by evaporation. The effect of
green cover is 2.5 tons/ha of salts. As a result, in the area of halophyte planting, salt
removal from soil reaches 10-12.5 tons per year. Many scientists have conducted
reclamation works on soil desalinization for 4-5 years in moderately saline areas, 6—7
years in highly saline areas (Mamyshov, 2011; Kenzhegulova, 2016).

Soils of the territory of South Kazakhstan are represented by ordinary gray clays
and loams. The climate of this region of Kazakhstan is continental-dry, so farming is
possible only under irrigation. Humus content in gray soils of such desert territories is
1-2 %. Since absorption capacity of soil varies from soil to soil, absorption capacity of
soils of the Southern Territory is worse than that of loamy soils (Table-1).

Table 1 - Absorbing properties of soils (according to K.K. Gedroyts)

Soil Absorpposition mg — eq/100g soil Absorbable cations
Shiny Purple 10-30 Ca, H>mg
Wooded Gray Soil 20-40 AsMgH>>
Karatoprak 40-60 As Mg >
Chestnuts 15-30 Ca Mg Na >>
Purple 10-20 Mg, N.C. >
Red toupee 10-18 HMg Ca > >

Soil does not absorb all substances equally well. For example, nitrate, which
is very valuable for plants, is poorly absorbed and therefore easily leached from the
soil compared to other substances. In addition, not all soils have the same absorption
capacity. Soils rich in clay particles and humus absorb various substances well. Nutrients
are firmly retained in such soils, so they are not leached out. In such soils, if they are
not saline, the strength of water solution is the same, and this is very important for plant
nutrition (Zhamalbekov, 2004).

The properties of sandy soils are completely different. There are few clay particles
and humus in them, absorption capacity is insignificant, nutrients are easily washed
away by water and disappear without a trace for plants.

At the onset of drought and increase in the concentration of soil solution sandy
soil can not absorb excess salts. Therefore, if the soil is fertilized with water-soluble
substances, plants may die: they will burn. In this regard, the strength of soil solution
is particularly high, and in order not to lose nutrients unnecessarily, sandy soils are
fertilized little by little, several times.
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Along with clay particles and humus, microorganisms living in the soil play an
important role in the absorption capacity of the soil. Multiplying in the soil, they take
nitrogen, phosphorus, potassium, calcium, etc. from the soil solution to form their
bodies. absorbs various nutrients. After death, the bodies of microorganisms rot, and the
absorbed substances return to the soil, soil solution and can be used by plants (Otarov
et al., 2007).

According to the above data, it is ecologically and economically advantageous to
plant plants that do not require large amounts of fertilizers (herbaceous fodder plants
and cultivated crops) in soils of South-Kazakhstan region, which are considered to be
low-humus soils.

One suggestion to increase agricultural production with the least impact on the
natural ecosystem is to utilize saline land for agricultural purposes. There are several
options for increasing productivity to a higher level. First, natural salt tolerant species
(phytomeliorants) can be used as crops. Second, crop yields can be improved by using
traditional breeding techniques to produce high yields in saline areas. Third, techniques
such as marker-assisted selection or genetic engineering can be used to develop salt-
tolerant crop varieties, with a focus on legumes. Either of these approaches can increase
food production without the need to convert large (natural) areas into agricultural fields;
instead, areas abandoned due to increased salinity can be reused (Bas Bruning et al.,
2015).

Research methods

As an object of scientific research were taken the lands used for many years for
agricultural purposes in Nurtas settlement of Turkestan region and degraded lands of
rice field located in Karatobe settlement of Zhanakorgan district of Kyzylorda region.

To consider ways to improve soils by biological methods, including the determination
of plant activity. In the research: photocolorimetric, argentometric, titration,
potentiometric methods of determination of basic salts in soil. KFK-3, laboratory
ionometer apparatuses I-160 MI were used. Research work on determination of cations
and anions in the composition of plants was carried out in a water extract obtained by
the Ginzburg method.

Analysis and results

Before planting the study plants, the water extract of the soil samples taken for the
study was analyzed (Table 2).

The analysis was carried out on the following characteristics:

1) concentration of sulfates, hydrocarbons and carbonates, calcium and magnesium
chlorides;

2) concentration of nitrogen-containing ions by photocolorimetry;

3) amount of humus in the soil;

4) total degree of salinity;

5) moisture index;

6) pH of the medium.

According to the results of the analysis in the soil of Nurtas settlement increased
content of salt elements was detected. The amount of chlorine, nitrate, ammonium
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and calcium ions in the soil of Nurtas settlement was slightly higher than in Karatobe
settlement. Nitrate in the soil of Nurtas settlement - 169 mg/dm3, ammonium - 6.081
mg/dm3, calcium - 572.6 mg/dm3, magnesium - 300 mg/dm3, magnesium - 123 mg/
dm3, ammonium - 5034 mg in the soil of Karatobe settlement, nitrite - 0.248 mg/dm3.
The amount of these ions in the soil is higher than normal. According to the results of
the analysis carbonate ions in the soil were not found.

Table 2 - Results of laboratoryanalysis of soil samples on aqueous table

Salt ions, mg/dm? Nurtas settlement of Karatobe settlement of | MPC by volume in water
Turkestan district Zhanakorgan district insulator, mg/dm?

Cl 244,71 75,3 350
SO, 0,629 2,602 500
NO, 0,18 0,248 0,1
NO, 169 30,93 45
NH-, 6,081 5,034 2,5
CO, - - 100

HCO, 305 305 1000
Ca** 572,6 157 200
Mg" 300 123 100

High content of cations and anions in saline ordinary gray soils is observed in South
Kazakhstan oblast. All micro- and macroelements in soil are necessary for plant growth.
If necessary elements in the soil are not enough or they are increased, it will negatively
affect plants. There is a significant difference in the composition of soils of Nurtas
and Karatobe settlements. When studying Nurtas soils, phytoremediation works were
carried out on Karatobe soils, which were compared. Therefore, it is very important to
improve the chemical and physical composition of saline soils of Nurtas, which are out
of agricultural turnover.

The degree of soil salinity was determined before planting plants on the studied soils
(Fig. 1).

Figure 1. Degree of desalination of soil samples of objects under study
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Basically, saline soils are understood as the content in soil of 0.25 % and more
mineral salts harmful to agricultural plants.

It is established that salt content in the studied objects exceeds 0.25 %. Thus, the
degree of salinization of Nurtas settlement is 1.9 %, highly saline soil, and the degree of
salinization of Karatobe is referred to 0.6%-moderately saline soil.

Control plants were grown under laboratory and field conditions (Fig. 2,3).

Plants were planted in soils in two proportions. In the variant with the addition of
manure to the initial soil in the ratio of 1:1.

Plants were planted in bottomless wooden boxes of 100x50x100 cm in field
conditions, on gray soil of the studied objects in natural conditions. The experiment
was repeated 3 times. Analyses were carried out to determine the humus content of the
study sites, as a result, the humus content in the soil of Nurtas settlement was 0.6 %,
Karatobe - 1.04 %.

Figure-2. Plants grown in the laboratory: a, b - Karatobe; ¢ - plants planted in soil samples taken from
Nurtas settlement

——

©)
Germination energy and yield of plants grown in laboratory conditions were monitored (Table 3).
It is very important to analyze the suitability of seeds of the studied herbaceous plants, i.e. germination
energy and productivity. This is the proof of obtaining a quality product.
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Figure-3. Plants grown under valley conditions: a - Karatobe; b, ¢ - plants planted on the soil of
Nurtas settlement

Table-3. Germination energy and seed yield of observed herbaceous plants

Name of crops Productivity, % Germination energy
Melilotus 95,5 4
Trifolium repens 94,85 4
Medicago sativa 96,1 3

The content of cations absorbed by the soil and their ratio can be regulated by
fertilizers and ameliorants. For example, gypsum should be used to displace absorbed
sodium cations from saline soil composition causing alkaline reaction. Here calcium
cations replacing sodium create favorable conditions for plant growth.

Thus, in accordance with the data obtained when considering the absorption complex
of soils, the gray soils of the studied regions were analyzed. In this regard, by planting
plants on these soils, ways to reduce the amount of salt ions and improve soil structure
were considered. Therefore, this study is based on the biological absorption complex.

When considering the soil absorptive complex, it is necessary to consider the
translocation coefficient, which is important for plant growth and development.

Living organisms selectively absorb and accumulate some chemical elements.
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Therefore, the mineral part of the studied soils and plants and its ash content were
studied. Most of the elements in ash differ from the average composition of elements
in the earth crust, because plants selectively absorb elements. The intensity of uptake
is characterized by the ratio of the amounts of elements in plant ash and soil. Such a
proposal was named the biological absorption coefficient with an index by B.B. Polynov
and A.L. Perelman. Intensity of biological absorption coefficient is calculated in % in
percent:
A =Ix % 100,
nx

Here is the amount of elements in the plant ash, — the I n_content of elements in the
litosphere as part of the soil in which the plant was grown.

For the purpose of the study, in determining the proportion of coefficient of ions and
elements contained in the soil samples taken for the study, the leaves, roots, saps of the
plantswere identified together.

Biological absorption of substances in soil solution is indicated by the absorption of
plant roots and soil biotas, The biological absorption process changes the composition
and concentration of the solution in the soil and affects many sorb balances formed in
the soil.

It is important to switch on nitrogen fertilizers for biological absorpnation and
replenishment of necessary substances. This is because many nitrogen compounds are
absorbed by peat microorganisms, In the calculation of the biological absorpnation
coefficient, the effect of substances containing manure added to the soil as fertilizers
was also taken into account (Table 4).

Table 4 - Classification of composition depending on the preservation of manure, %
(according to Polynov B.B.)

Substances containing New 2 months of stored |4 months of Manure stored for
manure manure manure stored manure |5 - 8 months
Water 72,0 75,5 74,0 68,0

Organic synthesis 24,5 19,5 18,0 17,5

Total Nitrogen 0,59 0,60 0,66 0,72

Protein nitrogen 0,33 0,45 0,54 0,68

Ammonia nitrogen 0,15 0,12 0,10 0,05

Phosphorus 0,31 0,38 0,43 0,48

Potassium 0,60 0,64 0,72 0,84

Analysis of the composition of herbal plantswas carried out, the results of which are
given in tables 5,6.

Table 5 - Results of the analysis of the chemical composition of plants growing in soils not connected
to manure (mg/dm? by water compression)

Where a sample was Plant Name Salt ions, mg/dm?

taken Mg* |NH," |Ca* NO,” |NO, SO*»

Nurtas Settlement Samosa 143 0,42 | 290,5 0,04 0,051 0,189
Common alfalf 165 | 3,998 | 290,5 | 0,065 0,71 0,299
White bed 138 | 2,052 | 290,5 | 0,092 0,05 0,18
Tracking soil template | 300 | 5,034 | 574,6 169 0,18 0,629
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Karatobe Settlement

Samosa 75 2,823 | 89,5 0,04 0,041 0,52
Common alfalf 75 2,995 | 90,2 | 0,032 | 0,008 0,621
White bed 60 1,875 | 68,6 | 0,041 | 0,019 0,782
Tracking soil template | 123 | 5,034 157 30,93 0,248 2,602

addition of manure (mg/dm?® by water compression)

Table 6 - Results of the analysis of the chemical composition of plants grown in the soil with the

Where a sample Plant Name Salt ions, mg/dm?
was taken
Mg* NH,* Ca? NO; NO, SO>

Nurtas Settlement | Samosa 152 1,52 300,2 0,07 0,061 {0,269
Common alfalf 174 4,423 300,2 | 0,085 0,81 0,333
White bed 149 2,194 | 300,2 | 0,155 0,1 0,21
Tracking soil template 300 5,034 574,6 169 0,18 0,629

Nurtas Settlement | Samosa 80 3,094 100,2 0,04 0,039 0,43
Common alfalf 80 3,398 100,2 | 0,032 0,005 | 0,523
White bed 66 2,385 78,6 0,041 0,009 | 0,662
Tracking soil template 123 5,034 157 30,93 0,248 | 2,602

5.6 - Chlorine and bicarbonate ions were not detected in both samples in the
results given in the tables. According to the literature, plants do not absorb the ions of
chlorine and hydrocarbonate.

After the chemical elements of the plant composition were identified, the
absorpunation coefficient of gray soil was calculated. The biological absorpnation rate
of the salted gray soils is 7.8 - in tables.

Table 7 - Biological absorption coefficient of saline sierozems of Nurtas village, %

Salt ions Herbivorous plants for research

Common camel | Common alfalf White bed

1 |Calcium 52,5 52,5 52,5

2 | Magnesium 50,6 58 49, 6

3 | Ammonia nitrogen |63,1 65,6 35,7

4 | Nitrite 33,8 45 55,5

5 | Nitrate 0,04 0,05 0,08

6 |Sulfate 42,7 52,9 33,3

Table 8 - Biological absorpnation rate of plants grown on the normal gray soil of Karatobe settlement,
%
Salt ions Herbivorous plants for research
Camel alfala Common alfalf White bed

1 Calcium 63,8 63,8 38,2

2 Magnesium 65,4 65 59,6

3 Ammonia nitrogen | 61,4 64,4 47,3

4 Nitrite 16,5 32 7,6

5 Nitrate 0,2 0,1 0,1

6 Sulfate 19,09 23,8 30,05

Different plants assimilate different amounts of trace elements. The studied
herbaceous plants assimilated cations better than anions. In Karatobe soil, the coefficient
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of biological absorption of calcium, magnesium and ammonium nitrogen in three plants
was relatively high.

Conclusion

Thus, among the plant seeds in this study, the highest germination was observed in
common alfalfa. Its germination was 96.1% higher than that of common alfalfa and
white clover.

The saturation of plants in the soil with organic matter also depends on their life span.
The main function of plants in growth and development depends on their rooting in the
soil and absorption into the soil structure. Therefore, it is very important to pay attention
to the characteristics of plants grown in agro-systems and the technologies of utilization
and cultivation. This allows obtaining quality products in the field of agriculture.

When using plants as phytomeliorants, firstly, their importance in the structure of
the root system and in all economic systems was taken into account, and secondly, the
dynamics of growth on all types of soils. It is well known that the root system of plants
with its reticulate branching easily penetrates into all layers of soil structure and affects
the soil both directly and indirectly.

The amount of cations and anions in the soils of Nurtas and Karatobe settlements and
the degree of salinization were determined. Phytomeliorative properties of the observed
plants were determined and the studied plants were planted. The chemical composition
of the soil in which the plants were planted was analyzed and a decrease in the degree of
salinization of the studied soil was observed. The plants were found to have ameliorative
capacity and the possibility of utilization was shown. The amount of ions in control
and fertilized soils and salinity reduction was determined. The absorption complex and
biological translocation coefficient of soil samples were calculated for the study sites.
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