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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
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© Kazakcran PecryOnukachiHbIH ¥ITTHIK FBUIBIM aKageMuscel, 2023
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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
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A.M. Abdibay', K.K. Anuarbekov!, J. Chormanski?, Y.T. Kaipbayev!,
A.E. Aldiyarova'

'Kazakh National Agrarian Research University, Almaty, Kazakhstan;

*Warsaw University of Life Sciences, Warsaw, Poland.
E-mail: ainura.aldiarova@kaznaru.edu.kz

REGULATION OF WATER-SALT REGIME OF IRRIGATED LANDS
IN THE LOWER REACHES OF THE SYRDARYA RIVER

Abstract. Mineralization of water in the Syrdarya River, the current state of the
soil-reclamation structure of irrigated lands located in the lower reaches of the river
is at a very poor level. The salinity of the soil, as well as the salinity of the collector-
drainage water, is extremely high. The average annual mineralization of river water at
the Tomenaryk gauging station reaches 2.0-2.5 g/l, and at the Kazaly gauging station
it is -3.0-3.5 g/l. And the process of soil salinization occurred almost throughout the
region. According to recent data, the area of saline irrigated land in Kyzylorda region
is about 225.9 thousand ha, of which slightly saline - 87.6 thousand ha, medium saline
- 73.3 thousand ha, strongly and very strongly saline - 65.1 thousand ha. Kyzylorda
region is mainly cultivating rice (as well as alfalfa, corn for silage, sunflowers, etc.).
Taking this into account, secondary salinization was observed on rice fields due to poor
work of collector-drainage systems.

To optimize this issue, the article presents the current state of irrigated lands in the
lower reaches of the Syrdarya River in Kyzylorda region, as well as the results of work
on the regulation of water-salt regime. For this purpose, research work was carried out
on 71.15 hectares of agricultural land Bidaikol (former Giant), which belongs to the
Zhanakorgan-Shieli irrigation massif. According to the research results, it was optimal
to provide fields with water through a specially prepared biofield planted with dense
reed plants. It was proved that purified irrigation water from the biofield is effective
for irrigation of fodder crops. In addition, the reeds themselves are widely used in the
republic as a fodder crop. The young reeds collected in August (at this time the reeds
will be soft and the leaves green) are finely chopped and stored using a special press
technology. Because of the growing importance of winter fodder, the price of reed has
increased significantly in the southern and southwestern regions of the country. For
example, this year the price of 1 press of reed ranged from 650-850 tenge. In addition,
there was a shortage of fodder in the western regions (Aktau, Mangistau) this spring.
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Considering all these problems, that the work done in the article is very relevant and
more effective.

Key words: salinity, experimental field, irrigated land, check plots, soil flushing,
water-salt regime, collectors and drainages.

9.M. 90ai6aii!, K.K. Anyap6ekxos!, 5I. Xopmanckuii’, E.T. Kaiin6aes',
A.E. AnqusipoBa’

'Ka3ak YITTBIK arpapiiblK 3epTTey YHHBEpcuTeTi, AnMarel, Kasaxcran;
’BapriaBa »xapaTbUIBICTaHy FhUIBIMIAphl YyHUBEpCcHTeTI, Bapimiasa, [Tonbiia.
E-mail: ainura.aldiarova@kaznaru.edu.kz

CbIPIAPUSA O3EHIHIH TOMEHI'T ATBICBIHJIAT'BI CYAPMAJIBI
KEPJIEPIIH CY-T¥3 PEXKUMIH PETTEY

Annoramusi. CeIpmapusi ©3¢HI CybIHBIH MHUHEpaTU3alMsACHl, ©3€HHIH TOMEHTI
arpIChIHA  OpHAJaCKaH  CcyapMalibl  alKanTapAblH  TOMBIPAK-MEIHOPaTHBTIK
KYpPBUTBIMBIHBIH  Ka3ipri jkarnaiibl eTe Hamap jaeHreine. TomblpakThlH Ty3AaHy
MeJIIIepi, OaH KalIbl KAIIbIPTKbI CyJapMeH IIBIKKaH CyAbIH TY3[aHy MeJIIepi eTe
XKoFapbl. TeMeHapblK THAPOOEKETI TYCHIHIA ©3€H CYBIHBIH MUHEpaIN3alHsIChIHbIH
opTaina XeULABIK KepceTkinmn 2,0-2,5 r/m, Ka3anel rugapodekeri Tyceiga 3,0-3,5 r/a
JKETIiN OTHIP. AJI TOTIBIpAKTapAbIH TY3IaHy IPOLECTepl ic Ky3iHae OONBICTHIH OapIBIK
aymarbl OolipiHIIa OpbiH anFaH. CoHFbI nepek OolibiHIa Kpi3buiopna — 0ONBICBIHBIH
ayMarblHIa TY3JaHFaH CyFapMajbl JKepiephiH ayganel 225,9 MbIH Ta IIaMachlHJA,
OJIapABbIH 1LIIHJE 9JICI3 Ty3daHfaHel — 87,6 MBIH Ta, OpTamia Ty3laHFaHbl —73,3 MBIH
ra OSKoHE KaTThl JXOHE eTe KaTThl Ty3laHFaH kepiep — 65,1 mbiH ra. Kpssuiopaa
OOJTBICHI HET131HEH KYpill (COHai-aK, >KOHBIIIKA, CYPIEMIIK )KyTepi, KyHOarbIc, OaKiia
eciMaikTepi T.0) ecipyre MambikTanFaH. OCbIHBI €CKepil, Kypill erici KaJablnTacKaH
KepliepAe KallbIpTKbl — JOPEHaX JKYWeNepiHiH Hamap >KyMbIC iCTEyiHEH eKiHI
PETTIK Ty3AaHy *KYpPETiHIIr 6alKamIbl.

Ocpl arajraH MoceseHi OHTalIaHAblpy OolibiHIIA, Makanaaa Celpaapus e3eHiHIH
TOMEHT1 arbIChIHAAFbI, KpI3plopaa oOdbICH ayMarbIHOAFbl CyapMallbl ajKamTapblH
Ka31prisKarJaibl, OJapIblH Cy-TY3 PEXKUMIH PETTEY KYMBICTapBIHBIH HOTHKEC] OepisreH.
Ocpl makcarta JKanakopran-lllueni cyapmanbl MaccuBiHe KapaiiTeiH bupaliken
aybUILIAPYaIIbUIBIK JKepiHig 71,15 ra xepine ToxipuOe xypriziireH 0onarsiH. 3epTrey
YKYMBICTapBIHBIH HOTHKECIH €CKepil ericTiKke OepilieTiH Cylbl apHaibl JaibIHAATFaH
TBIFbI3 KAMBIC ©CIMJIIT1 erITeH OMOTaHaN apKbLIbl OEpy OHTANIIBI €KeHIIT1 OSNTi OO IBI.
BrorananTtaHn TazajgaHbIN MIBIKKAH CyapMallbl CyIbl MaJIa3bIKTHIK JaKbUIAAPAbI CyapyFa
nadganany onaekaina tuimai. COHBIMEH KaTap KambIC ©CIMIIITIHIH 631 MaJia3bIKThIK
JaKbUT PeTiHAe pecnyOnrKaaa KeH Tapanrad. TaMbl3 ailbIHa OPbIIATHIH jKAC KAMBICTHI
(o Ke3me KaMbIC yMeJIeKTeMeH, JiHreri *KyMcak, >Kalblparbl Kachll Kyiae Oosiaabl)
apHaibl TEXHOJOTHAHBIH KOMETIMEH Maijanian Typarl, IpeccleH cakTaibl. KpICThIK
MaJl a3bIFbIH JalbIHAAyIbIH MaHBI3AbUIBIFBIHBIH JKbUI CalblH apTyblHAa OaiIaHBICTHI
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KaMBICTBIH Oarachl Jia peciyOJIMKaHbIH OHTYCTIK KOHE OHTYCTIK-0arhiC ©HipJIepiHJe
enoyip KeiMOaTTaraH. Mbicaibl, OMBLIFBI JKBUTBI | TIpecc KaMbICTBIH Oarackl 650-850 Tr
OaracblHIa KYOBUIBIN OTHIpABI. byFan Koca OubLI KekTeme OaTbic eHipiepaeri (AKray,
MaHnFbIcTay OHIpIIepi) )KEN-1IeIT TAIIbLUIBIFBIH alTyFa 00a bl ATaJIFaH KaFaaiaapiabl
€CKepe OTHIPHIN, MaKaliajia aTKapbUIFaH JKYMBICTBIH ©3€KTi €KCHIITIHE KO3 KETKI3yre
Oonazpl.

Tyiinai ce3mep: Ty3nany, TokipuOe TaHAOBI, CyapMalibl JKepiep, MIeKTep, KYbII-
120, Cy-TY3 PEXKHUMIi, KalllbIPTKHI.

AM. Aopudaii', K.K. Anyapoexos’, 5SI. Xopmanckmuii?, E.T. Kaiinoaes!,
A.E. AnqusipoBa’”

'Kazaxckuii HalMOHAJIBHBIN arpapHblid HCCIIEIOBATEILCKII YHHBEPCUTET,
Anmatsl, Kazaxcras;
’BapIiaBckuii yHUBEPCUTET €CTECTBCHHBIX HayK, Bapmiasa, [Tonbiia.
E-mail: ainura.aldiarova@kaznaru.edu.kz

PEI'YJINPOBAHUE BOJHO-COJIEBOI'O PEXKUMA OPOINAEMBIX
3EMEJIb B HU30BbsIX PEKU CBIPJAPBU

AnHorauus. Munepanuzauus Boabl peku CreIpaapbsi, COBPEMEHHOE MOYBEHHO-
MEIUOPATUBHAS COCTOSIHUE OPOIIAEMBIX 3€MENb, PACHOJIOKEHHBIX B HU30BBIX PEKHU
Colpnapbu, OYEHb IUIOXHME. 3aCOJEHHOCTh IMOYBHI U 3aCOJICHHOCTH KOJUIEKTOPHO-
JIPEHAXKHBIX BOJ OYE€Hb BBICOKH. CpeaHeromoBasi MUHEpaIU3alvs PEYHOW BOJBI Ha
ToMeHapbIKCKOM ruaporocTe cocrapisieT 2,0-2,5 /1, a Ha KazanuHckoMm rugporocte
— 3,0-3,5 r/n. IIpudem mporecc 3acoJIeHUs] MOYB MPOUCXOAMI MPAKTUYSCKU HA BCel
Tepputopun ob6iactu. [lo mocneqHUM NaHHBIM, TUIOIIAL 3aCOJCHHBIX OPOIIAEMbIX
3emenb B KBI3BUIOPAMHCKONW 007acTH COCTaBisieT OKojo 2259 Thic.ra, W3 HHX
cimabo3acosienHbie — 87,6 ThIC.ra, CpelHe3acoNeHHbIE — 73,3 ThIC.Ta, CUIILHO U OYCHb
CWJIbHO3aCOJIeHHbIE — 65,1 Thic.Ta. KbI3pUTOpIMHCKAsI 001aCTh B OCHOBHOM 3aHUMAETCS
BBIpAIIMBAHUEM PHCa (a TaK¥Ke JIIOLEPHBI, KYKypy3bl Ha CHJIOC, TIOJCOJIHEYHUKA U JIp.).
Y4uuThIBas 3T0, Ha PUCOBBIX TOJISIX HAOIIONATOCH BTOPUYHOE 3aCOJICHHUE M3-3a TUIOXOH
PaboThI KOJUIEKTOPHO-IPEHAKHBIX CHCTEM.

st onTruMH3auu JAHHOTO BOIIPOCA B CTAThE MPEICTABICHO COBPEMEHHOE COCTOSIHUE
OpOIIAEMBIX 3eMeJb B HU30BbsIX peku Coipaapbu B KbI3bLIOpAUHCKON 001aCTH, @ TAKKE
pe3yabpTaThl padOThl MO PETYIMPOBAHUIO BOJIHO-COJIEBOTO pexuma. C 3TOH IIeIbIo
HCCIeoBaTeNIbckue paboThl ObUTH MpoBeleHbl HA 71,15 ra CembCKOXO3SHCTBEHHBIX
3emensix bumawkons (ObIBIIMI ['WUTaHT), OTHOCSIIUXCS K OPOCUTEIHLHOMY MACCUBY
JKanakopran-llluenn. Ilo pesynbraramMm UCCIIEOBaHUN  ONTHUMAIBHBIM  OBLIO
oOecrnieueHue MmoJiel BOJIOW Yepe3 CIICIUAIBHO IMOATOTOBICHHOE OUOTIOIe, 3aCaKEHHOE
TYCTBIMU TPOCTHUKOBLIMHU PACTCHUSIMU. J{0Ka3aHO, UYTO OYHUIICHHAS TIOJMBHAS BOAA U3
Oouonons A3pPeKTUBHA ISl OPOIICHHSI KOPMOBBIX KyabTyp. Kpome Toro, caMm TpOCTHHK
IIUPOKO MCIIONB3YETCs B pechyOlinke Kak KopMoBas Kyiabrypa. CoOpaHHBIC B aBrycTe
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MOJIOJION KaMBIIH (B ATO BPEMsl KaMBbIII MATKUH, a JIUCThS 3€JICHBIC) MEJIKO U3METBYa0T
U XPaHAT C TOMOILBIO IIpecca 0 CIelualbHON TeXHONOruH. M3-3a pacTyiiero 3HaueHHs
03UMBIX KOPMOB IIeHa Ha TPOCTHUK 3HAYMTEIHHO BBIPOCIIA B FOXKHBIX U IOT0-3aI1aTHBIX
peruoHax ctpanbl. Hampumep, B 3ToM rony 1eHa 1 mpecca TpOCTHHKA Kosebaiach B
npenenax 650-850 tenre. Kpome Toro, 3Tol BecHOI Ha0IO1aIach HEXBaTKa KOPMOB B
3anajHbIX peruoHax (Akray, MaHrucray). Y4uThIBas BCe STH MPOOIEMbI, OCBEIICHHAS
B CTaThe padoTa OueHb aKkTyallbHa U Hanbosee S PeKTUBHA.

KuroueBbie cjioBa: 3aCOICHUE, ONIBITHOE MOJIE, OPOIIAEMbIC 3EMIIH, YEKH, TIPOMBIBKA,
BOJIHO-COJICBOW PEIKUM, KOJUIGKTOPBI U APEHAKHI.

Introduction. The total water resources of the Syrdarya River basin averaged over
a multi-year period about 37 billion cubic m. The main volume of the flow is formed in
the upper part of the massif, starting from the Fergana Valley (territory of Uzbekistan).
In Kazakhstan, the flow of the Syrdarya River, which originates in the Fergana Valley,
collects in the Shardara Reservoir. Currently, the average annual volume of water in
the Shardara reservoir is about 5 billion m*. During the vegetation period, this indicator
decreases by about 4 billion m®. To regulate the seasonal flow of the Syrdarya River and
to protect the region from floods, below the reservoir in Turkestan region the Koksarai
reservoir (also called counter-regulator) was built. The reservoir's volume calculated at
3 km? (Fig.1).

Figure 1 - Shardara reservoir and Koksarai counter-regulator

The Kyzylorda and Kazaly waterworks facilities were built in the lower reaches of
the Syrdarya river, in order to regulate water supply irrigated lands in Kyzylorda region.
Their estimated flow rates are about 200 m*/s and 90 m*/s. The growth of irrigated areas
in Kyzylorda region, also for the maximum effective regulation of water were built
another Aitek and Aklak waterworks facilities near the Aral Sea.

There are 6 irrigated massifs (Tugusken, Zhanakorgan-Shieli, Kyzylorda Right Bank
and Left Bank, Kazaly Right Bank and Left Bank irrigated massifs) in the lower reaches
of the Syrdarya in Kyzylorda region. Their general scheme is shown in Figure 2. The
irrigated massifs are mainly used for growing cereals, rice, sunflowers, vegetables,
garden plants, potatoes and fodder crops (silage corn, alfalfa, etc.) (Materials, 2019),
(Material, 2019).
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Symbols:

1 - Shardara reservoir

2 - Kyzylorda waterworks facilities
3 - Aitek waterworks facilities

4 - Kazaly waterworks facilities

5 - Aklak waterworks facilities

"~ LCMC - Left coastal main canal
X RCMC - Right coastal main canal
N MC - Main canal
»
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Figure 2 - Scheme of the location of irrigated massifs in the Kazakhstan part of the Syrdarya river basin

The total area of these irrigated massifs is about 220 thousand hectares, and used
about 145 thousand hectares. The changes in the irrigated lands of the irrigated areas
related to the Syrdarya River basin over the past five years are shown in Table 1 (Report,

2019).
Table 1- Changes of irrigated lands in the Syrdarya river basin in Kyzylorda region (thous. ha)
Years Kyzylorda region
Available irrigated land Used
2016 214,7 148,8
2017 217,9 153,1
2018 218,8 168,7
2019 218,8 154,5
2020 218,8 1434
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As the table shows, in recent years from 218.8 thousand hectares of irrigated land
only 68% is used, 25% is in a satisfactory condition. This means that about 90-93%
of irrigated land or about 200 thousand hectares of irrigated land can be planted.
However, about 7-10% is highly salinized, i.e. completely unfavorable. Salt that has
risen from the bottom of the Sea due to the shrinking of the Aral Sea causes salinization
of irrigated land, as well as secondary salinization of irrigated land due to increased
mineralization of the Syrdarya River water and collector-drainage waters. Currently,
the state of irrigated massifs is in a very low technical condition. Many of them, built
35-40 years ago, need to be totally improved. At present, 45.1 thous.ha of irrigated land
are in unsatisfactory condition. 21,8 thousand ha of them are salinized, 4,5 thousand ha
are not properly prepared, in 18,8 thousand ha of irrigated lands irrigation and collector-
drainage systems are non-operational. Accordingly, crop yields in the region are also
low.

While investigating this issue, we conducted an experiment on 71.15 hectares of
Bidaikol agricultural field relating to the Zhanakorgan-Shieli irrigated massif (Fig.3).

Symbols:
7H5 — exper imental area

—&-— well
g4-g-2— canals and collector
drainage systems

Figure 3 - Scheme of the experimental area location

Methodology. Chemical composition of water and soil were analyzed in special
laboratories. Thus, total nitrogen (N), (pH), ammonium and nitrogen, sulfates (SO4)
and chlorides (CI) were determined by Rybnikov-Lurie methods, while calcium (Ca)
and magnesium (Mg) were determined by complex-metric method, sodium (Na) and
potassium (K) by photometer, chemical oxygen demand (COD) was determined by
bichromatic approach (Goma, 2010), (Vojegov, 2020).

The chemical composition of soil was determined twice a year, i.e., in autumn and
spring. Soil samples were taken at a depth of 60 cm, i.e., every 10 cm. Further, three
samples were taken at a depth of 100 cm, i.e., every 20 cm, 3 returns each.
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Soil moisture was determined by thermostatic and boring methods.
We determined the soil flushing rate of salts in the soil by equation of V.R. Volobuyev
(Lopatovskaya, 2010):

M = «log (2—0) 10000 (1)

here: M — flushing rate, M*/ha;

Sn — the amount of salts in 1 meter layer of soil, %;

So — salt limiting value in 1 meter layer of soil, %;

a - salt conductivity value of soil.

For the Kyzylorda region this indicator is presented as a=0.50 according to the data
of Zh.Baimanov (Baimanov, 2017).

During the experiment, the flushing was carried out twice, with each flushing it was
supplied with 2300 m?® of water per hectare. The interval between the first flushing and
the second flushing is about 5 days.

We determine the amount of salts infiltrated into the soil by multiplying the water
saturation rate by the amount of salts transported with water. And we determine amount
of salts that comes from the soil by multiplying volume of collector-drainage water by
its salinity.

With the area of one check in the experimental area, equal to 0.5 hectares, the amount
of water supplied to the check is 1150 m?*/hectare. Canal water discharge is 100 I/sec..

1150000 11500 sec 192 min
t = = = — = 3’2 hour
100 60 sec 60 min

As a result, it takes 3 hours and 20 minutes to flush 1 check plot. Consequently, the
whole 71 hectares can be flushed in 19 days. This is a one-time flushing. The repeated
flushing is carried out every 5 days. Then the whole process of soil flushing will take
38 days.

Field research was conducted in 3 options:

- Option I. Water-salt regimes of soil under conditions of common irrigation (control);

- Option II. Water-salt regime after soil flushing works;

- Option III. Soil water-salt regime under water supply to crops through biofield.

The research work was carried out in 3 options, dividing 71.15 hectares into 3 fields
of 24 hectares each. The fields were divided into check plots for soil flushing works. The
area of each check plot is 2500 m? (100 x 25 m?). There are 96 check plots in total. The
area of the biofield is 5 hectares. It is divided into five parts. Each part has an area of 1
hectare. It is densely sown with reeds.

Each option had an area of 24 ha (field length 1200 m, width 200 m). Between each
option was a protection belt with a width of 2 m.

In option 1 water supplied to the plot of the experimental field under operational
conditions, i.e. according to the annual irrigation method. Salinity of water supplied to
and discharged from the field was determined by the control work.

12
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In the 2nd option the water supply to the experimental field was given after soil
flushing works. Then according to the option the field was divided into 96 check plots.
The length of each check plot was 100 m and the width 25 m. According to the research
of A. Shomantaev it was proved that the mineralization of the river water in the lower
reaches of the Syrdarya is closely related to the water discharge. With the increase of
water discharge the salinity of the river decreases. It is especially noticeable in the
period from March to May, when the water discharge of this river is considered the
highest. During these periods, water salinity decreases to 900-1000 mg/l. Given this
situation, it is best to carry out flushing work at this time of the year. The check plots for
flushing is shown in Figure 4 (Shomantaev, 2001).

In the 3rd option, water was supplied to the field of experiment through a biofield
planted with specially prepared dense reed plant. The reed plant has the ability to absorb
and purify the amount of salts in water, according to studies of many scientists. Some
scientists even call reed plants a biological filter (Anser Ali , 2012), (Shabbir, 2018),
(Muthuraman, 2021). Water-salt regime of water flowing in and out of the biofield, as
well as the volume and salinity of water released from the arable land were determined
by the control works.

The biofield area was divided into five parts (1 hectare each). Each part works in turn
(Figure 5).

o
==} =

PARTI

i) a
bt

Alr
economic canal

Figure 4 — Check plots scheme in option 2 Figure 5 - Biofield scheme in option 3

Results. Initial salt content in the experimental plot of Bidaikol farm, where the study
conducted, was 1.757% (by weight of dry soil). (Anuarbekov, 2015), (Anuarbekov,
2021). It was very difficult to get a good crop from this plot with such an indicator.

13
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The index of useful salt for plants should be in the range of 0.3 to 0.5. Over 2 years, as
a result of flushing work and water supply through a specially prepared biofield, salt
content decreased from 1.757% to 0.422% (of dry soil weight). (Anuarbekov, 2013),
(Anuarbekov, 2013). Accordingly, silage corn and alfalfa yields increased.

During the works, the total volume of water used to irrigate the crop, its salinity, as
well as the volume of water released from the drainage and its salinity were determined.
In three options, the planned and actually used amount of water, the volume of water
flowing into the drainage, and the efficiency factor were determined (Table 2).

Table 2 - Data on the amount of water intake and water supply to crops during vegetation of crops in

the experimental site, m*

Indicators 15" option 2" option ‘ 3 option

2019

Water withdrawal (actual) 203 871 249 419 190 322

Water realesed to the field (actual) 126 400 154 640 118 000

Volume of water entering the drainage 32 864 35309 30 680

EFFICIENCY 0,62 0,62 0,62
2020

Water withdrawal (actual) 194 839 245 548 181935

Water realesed to the field (actual) 120 800 152 240 112 800

Volume of water entering the drainage 31408 33583 29 328

EFFICIENCY 0,62 0,62 0,62

The relative indicator of water-salt regimes in three options was also determined,

which is presented in Table 3.

Table 3 - Water-salt regimes of the field during the experiment

Indicators 1% option 2" option 3 option
Amount of water supplied to the field, m3 247 200 306 880 230 800
Salinity index of supplied water, g/ 2,03 2,03 1,64
Amount of salts that entered the soil, t 502,0 480,4 378.,5
Amount of water released from the drainage, m? 64272 68 892 60 008
Salinity index of released water, g/l 2,80 2,96 1,97
Amount of salts that flushed out with drainage, t 180,3 203,9 118,1
Total amount of salts remaining in the soil, t 321,7 276,5 260,4

That is, there is less salt left in the soil in option 2 than in option 1. This is because
we did the flushing. And in the 3rd option there was almost 60 tons less than in the 1st
option.

And also the water released from the fields is discharged outside through P-5-3-4
collector. Figure 6 shows the index of total salt content in the soil of the experimental
zone and the dynamics of salt content during flushing works in the 2™ option.
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HCO3; 2
Na; 0,193 0,029 CI;0,109 1.8 B Amount of initial
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11 the 1% soil flushing
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0.4 - B Amount of salt after
02 the 24 soil flushing

2019 year 2020 year
Figure 6 - Salt content in the soil in the experimental area and the dynamics of salt content during flushing

works

It was observed that the work carried out (biofield, flushing) had a significant impact
on the growth and yield of silage corn in the fields.

Research results show that the growth and development of the corn crop during the
growing season was intensive when water was passed through the biofield in the 3rd
option.

The area of corn leaves in one irrigation reached 7600 cm?. Studies showed that
growth and development of corn leaf area in 3™ option was 3000 cm? higher than in the
1** option, when water was supplied through the biofield.

The highest corn leaf growth (7,600 cm?) was recorded in the second year (2020),
which means that the plant reached 220 cm in height at harvest time.

The highest leaf yield was observed in the second half of July. At this moment begins
the flowering phase of silage corn crops.

When harvesting silage corn, we sampled crops in each option (Table 4).

Table 4-Yields of silage corn, c/ha

Options Ist 2nd 3ud Average | Difference, compared
repetition repetition repetition yield with the 1* option
2019
1- option 348 380 352 360
2- option 385 390 395 390 +30
3- option 390 410 400 400 +40
2020
1- option 363 366 375 368
2- option 410 420 430 420 +52
3- option 442 460 451 451 +83
HCP, - 27 c/ha, P,% - 3%
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In the option of flushing the salt in the soil corn yield was by 30-52 c/ha more than
in option 1 (production conditions), in option 3 (water supply through the biofield) corn
yield was by 40-83 c/ha more than in option 1. The highest productivity index was
observed in option 3.

In the year when the experiment started, the alfalfa crop was a second-year crop.
Alfalfa crops were watered 7 times and gave 5700 m*/ha of water per hectare. The
alfalfa crop was mowed three times a year. Option 1 yielded 116, 171, 131 (418 c/ha),
option 2 yielded 126, 177, 163 (466 c/ha), and option 3 yielded 131, 183, 171 (485 c/ha)
in that order. The alfalfa yield is presented in Table 5.

Table 5 - Indicators of alfalfa crop yield, c/ha

Options Ist 2nd 3 Average | Difference, compared with
repetition repetition repetition yield the 1% option
2019 year
1- option 412 424 418 418
2- option 462 468 468 466 +48
3- option 475 490 490 485 +67
2020 year
1- option 410 414 412 412
2- option 452 462 460 458 +46
3- option 470 482 476 476 +64

As you can see from the table, in 2019 we received 48 c/ha of additional production in
option 2 compared to option 1, in option 3 we received 67 c/ha of additional production
compared to option 1. In 2020 in this sequence we got 46 c/ha of additional production
in option 2, 64 c/ha in option 3.

Discussion. Before soil flushing, it is better to carry out the following regular works:

systematic planning of sown areas;

planning of protecting belts at the height of 0.25 m;

carrying out maintenance works of canal systems, using Thompson trapezoidal
spillway system to release water into the checks and its preparation;

determination of total amount of salts in 1 meter of soil layer in the first half of
March 2019 before flushing works.

Based on the results of laboratory studies, the total salt content in 1 meter of the
soil layer was 1.757% of the weight of dry soils. And in spring 2020 after the second
flushing, the total salt content in 1 meter of the soil layer decreased by 0.422% of the
weight of dry soils.

While the flushing of 71.15 hectares of Bidaikol farmland was supplied with 4,600
m*/ha of water, as indicated above, the water tariff for Kyzylorda region in 2019 and
2020 was about 0.7 tg/m’. That is, in 2019, 3,220 tg/ha were spent on flushing. Then
during the year, 4,900 m3/ha of water was supplied to alfalfa and silage maize crops,
and 3,430 tg/ha was spent. In the study area in 2020, silage corn yielded an average
364 c/ha in the 1st option, 410 c/ha in the 2nd option, 426 c/ha in the 3rd option, alfalfa
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yields were 415 c/ha in the 1st option, 462 c/ha in the 2nd option, and 480 c/ha in the
3rd option.

Considering the results of these studies, we were convinced that the 3rd option is most
optimal. Water supply through the biofield, planted with specially prepared dense reed
plant, showed high results. The effectiveness of using irrigation water treated through
the biofield for irrigation of fodder crops has been proven. In addition, the reed is widely
spread in the republic as a fodder crop. Young reeds, which are harvested in August
(at that time the reeds are not chopped, the stem is soft, the leaf is green), are finely
chopped and stored by press using a special technology. Due to the annual increase in
the importance of harvesting winter fodder, reed prices have also increased significantly
in the southern and southwestern regions of the country. For example, this year the price
for 1 press of reed was about 650-850 tg. In addition, in the spring of this year in the
western regions (Aktau, Mangistau regions) there was a shortage of forage food. Taking
into account all these circumstances, we can be convinced in the effectiveness of the 3rd
option, i.e. the technology of water supply to the field through the biofield.

Conclusion. In the direction of the Syr Darya River towards the Aral Sea, collector-
drainage water from the large rice massifs Kyzylkum, Tugusken and Kyzylorda on the
left bank flows into the river bed. The combination of natural and anthropogenic factors
leads to a significant increase in the salinity of the river water, the concentration of toxic
salts in it, the formation of anthropogenic pollution in the form of toxic chemicals in
the water.

According to recent data, 2.5-3.5 million tons of salt per year inflows from the
irrigation massifs to the Syr Darya water through collector-drainage systems. Average
annual salinity value in Tomenaryk was 1.5-1.7 g/l, in Kazaly - 1.7-1.8 g/l, and in
particular periods maximum value reached 2.0 g/l in Tomenaryk, and in Kazaly - 3.0
g/l. At all values of mineralization the type of ionic composition was sulfate-sodium.

Therefore, under current conditions, in order to form a sustainable water-salt regime
in irrigated areas, assess the reclamation state of irrigated lands and solve problems
arising from the current environmental and social situation in the region, we still
recommend the following comprehensive studies:

- annual comprehensive control of water salinity of the Syrdarya River;

- agrochemical photographing of saline lands;

- mapping of saline soil;

- study of water-physical composition of soil and norms of salt flushing in soil;

- revision and reconstruction of arable land structure;

- improvement of water distribution and water use management process;

- implementation of advanced technologies, technical and design solutions;

-collector-drainage water treatment and reuse in agriculture;

- treatment of wastewater and its reuse in agriculture.

In addition, to further improve the water-salt regime, it is recommended to supply
water to the field through the biofield. Its area should be not less than 2% of irrigated
area.
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