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AHHOTANUA

[pennocbuikn u 1enb. B ycnoBusx CeepHoro Kazaxcrana 3¢(QeKTHBHOCTh BO3JIEIBIBAHUS
MACIIMYHOTO JIbHA BO MHOTOM 3aBHUCHT OT arpoTEXHOJIOTMYECKUX (aKTOPOB, TAKUX Kak CUCTEMa
MUHEpaJbHOIO IMTaHMSA, CPOKM IoceBa M Ipyrue. Maremarndyeckoe OOOCHOBAHHE, OTpaKarollee
BIMSIHUE 3THX (DAKTOPOB HA YPO’KAHHOCTB, MO3BOJIMUT ONTUMHU3UPOBATH TEXHOJOTHIO BO3JEJIBIBAHUS
KYJBTYPBl ¥ TIOBBICUTH MPOAYKTUBHOCTH arpoLeHO3a B KOHKPETHBIX arpOKIMMATHUYECKUX yCIOBHUSX.
Lenbio wuccnenoBaHus SIBISETCS MaTEMAaTHYECKUH W CTaTUCTUYECKUH aHalU3, ONMCHIBAIOIINI
3aBUCUMOCTH YPO)KaHOCTH MAaCINYHOT'O JIbHA OT KJIFOUYEBHIX arpOTEXHOJIOTHYECKUX ITapaMeTpOB.

Matepuansl u Metoasl. McciemoBanue mpopommioch Ha 0aze TOO «Cepepo-KazaxcraHckas
CeIbCKOXO03sTcTBeHHAS oTbITHAS cTanmms (Hanee - CK CXOC) B 2023-2024 1. DKCIIEpUMEHT BKITIOUAT
pa3nuYHbIe BapHAaHThl MUHEPAJIBHOTO NMUTAHMS U JBa BapHaHTa CPOKOB IoceBa. B kauecTBe MeTona
00pabOTKH AaHHBIX MPUMEHSUICS JucriepcHoHHbIN aHamu3 (ANOVA) 1 MHOroMepHasi perpecCiOHHas
Mozenb. [locTpoeHne TemoBOM KapThl KOPPENSLIUM TO3BOJIMT Hawbojee TOYHO YKas3aTh, Kakue
AJIEMEHTHI CTPYKTYPbI BHOCSAT HAUOOJIBIINHI BKJIaJ B (HOPMUPOBAHUE KOHEUHOT'O YPOKasl.

Pesynprarer. OnTUManbHBI ypOBEHb MUTAHWA B COYETAHHH C PAaHHUM IIOCEBOM OOECIedH
HauOOJIBIITYI0 ypoKaltHOCTE 70 16,2 11/Ta. MaTeMaTn4ecKuii aHaan3 MO3BOJIMI C BRICOKOW TOYHOCTHIO
MO0Ka3aTh 3aBHCHMOCTb YPOXKAalHOCTHM OT YCIOBHMH BbIpAIIMBaHUs, KO3(QHUIMEHT IeTepMUHALUU
R?=0,692 moka3zai, 4To MOJelb 00BICHSIET OKOIO 69% M3MEHYMBOCTH YPOKAWHOCTH OT MPUMEHEHHS
ynobpenuii. Hanbouplyto cBsi3b ¢ ypoxKalHOCTBIO MMEIOT Macca ceMsiH ¢ 1 m? (r=0,76) u macca 1000
cemsH (1=0,72).

3akmovyenue. Maremarnieckoe 000CHOBAHUE OTIBITOB MOXKET OBITh UCIIOJIb30BAHO IS BBISBICHUS
CBSI3€ll BIMSHUS KOHKPETHBIX arpOTEXHUYECKUX IPUEMOB HA YPOXKAWHOCTH IIPU BO3JEJIbIBAHUU
MacinuuHoro yipHa B CeBepHoM Kasaxcrane. IlosmyueHHble pe3ysbTaThl CIIOCOOCTBYIOT IOBBILICHUIO
3¢ GEKTUBHOCTH BO3JCIBIBAHUS KYJBTYphl M TIO3BOJISIIOT PEKOMEHAOBaTh (epMmepam Hamboee
MIPOAYKTHBHBIE CTPATETHU BEICHHSI XO3HCTBA.

KioueBble cjioBa: JieH MAacIMYHBIN; CPOK MOCEBA; MUHEpAIIbHBIC YIOOPEHHS; MaTeMaTHUIECKOE
MOJIETTMPOBAHME; CTAaTHCTHYECKast 00paboTKa.

Beenenne
Jlen macnuunblil (Linum usitatissimum L.) sBISETCS OAHON W3 TMEPCIEKTUBHBIX KYyJIbTYp IS
cenbekoro xo3siicTBa CeBepHoro Kazaxcrana Oaromapst CBoei yCTOMYMBOCTH K 3aCYIIITUBBIM yCIIOBHSIM
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U BBICOKOM 1eHHOCTH Macia [1]. B mpoMbllJieHHOM HaIpaBlIeHUMM NPUMEHEHHE MAacIMYHOro JibHa
Ppa3HO00pa3HO, HAIPUMED, B IIPOU3BOICTBE HAMIOJILHOTO TIOKPBITHS, KPACOK, MBLIOBAPESHUY, YSPHIIT JJIs1
IPUHTEPOB U Ap. 110 3TON nmpHUUMHE NPOMBIIUIEHHOE UCIOJIb30BAHUE JIBHSHOIO Macia MOTEHIIMAIBHO
MIPHUBEIIO K ero jopoxkanuto [2]. Hecmotps Ha TO, 9TO JEH MpHCIIOCa0NUBaETCs K HEOIATONPHUSATHBIM
YCIIOBUSIM OKPYKAIOIIEH Cpellbl U HU3KOH MOTPEOHOCTH B a30TE, YTO MO3BOJISIET €My PACIIHPSTh
IIOCEBHBIE IIOIIAAU B PA3JINYHBIX ArPO3KOJOTHYECKUX YCIOBUSX, YPOKAUHOCTh TAHHOU KYJIBTYpPbI B
cpemHeM HeBbIcOKas [3]. OnTumMHu3anus MpueMoB arpOTEXHUKH MTO3BOJISIET MOBBICUTh YPOKaHHOCTh H
YIIyYIIUTh KaueCTBEHHBIC IMOKA3aTeIH MPOAYKIMU. TpauIIMOHHBIE METObI OIEHKU 3PPEKTUBHOCTH
anOTeXHO.HOFI/Iﬁ JaCTO OCHOBAHbI Ha SMIIMPUYCCKHUX HNAHHBIX W ITOJIEBBIX JKCIICPUMCHTAX, OJHAKO
0e3 MaTeMaTHYeCKOT0 U CTaTUCTHYECKOTO aHaIM3a dTO JIUIIL Habop nHpopMarmu. MaremMaTuieckas
06pa60TKa MOJTY4YCHHBIX MHOTOTIAPpaMETPUUCCKUX JAHHBIX ITO3BOJIACT Hay‘IHO-O6OCHOBaTI> 3HAYUMOCTb
TeX WM WHBIX IIPUEMOB, UTO JIeIaeT IMPOIecC MPUHATHS perieHni 6oee dpPEeKTHBHBIM.

B manHOM uCcrenoBaHUU pacCMaTpPUBACTCS BIUSHUE arpOTEXHUYECKUX TIPUEMOB Ha YPOKAHHOCTh
MacCJIMYHOTO JIbHA C MCIOJIb30BAHUEM MAaTeMaTUYECKOro aHaiu3a. [IpuMeHEeHHue KOppeNsiuOHHO-
perpecCHOHHOTO W MHOTO(aKTOpHOTO aucrnepcroHHoro aHamm3a (ANOVA) 1To3BONHMIO BBISIBHTH
3HAYUMOCTH OT/ICTHHBIX arPOTEXHOIOTHUECKUX (DAaKTOPOB U OMIPEJICIIUTH KX ONTHMAaIbHbIE KOMOUHAIIHY.

LICJ'H) HCCJICAOBAHMA IPU IMOMOIIXW MAaTCMATHYCCKUX PACUCTOB OLCHUTL BJIMAHHUE CPOKOB ITOCCBA
U ymoOpeHWd Ha ypoXXaHOCTh MAaciAWYHOTO JbHa B ycioBusx CeBepHoro Kazaxcrama. 3amaun
WCCJICIOBAHUS BKJIFOUAIH MTPOBEICHUE aHAIM3a BIUSHUS CPOKOB TIOCEBA, YI0OPEHUN Ha YPOIKAHHOCTH
MAaCJIMYHOI'O JIbHA, IOCTPOCHUEC TEIIOBOM KapThl KOPPEIALIUN 3aBUCUMOCTH ypO)KafIHOCTH OT 3JIECMCHTOB
CTPYKTYpBI ypOXKasi, a TaKkKe BBISBICHHE KOMOWHAIMI ONTHMAIBHBIX arpoTEXHUYECKUX MPHUEMOB
JUTSL TIOJTyYEHUS] BBICOKOW MPOJYKTUBHOCTH JIbHA MACIUYHOTO B YCIOBUSIX CTEHHON 30HBI CEBEPHOTO
Kazaxcrana.

MarepuaJibl H METOABI

UccnenoBanme mpoBogmiock B yeioBmsix CeBepo-KazaxcTaHCKON — cembCKOXO3SHCTBEHHOM
ompiTHON cTanmun (CK CXOC), maxonsmiedics B AkkaibiHCKOM paiioHe CeBepo-KazaxcraHckoit
obnactu B 2023-2024 rogax. OOBEKT UccienoBaHus — JEH MacIu4Hbli, copT KycraHaiickuii sHTaps.
HccnenoBanne BKIIIOYANIO /1B OCHOBHBIX (haKTOpa: CPOKH TOCEBA (HAYaTO0 W KOHEI] ONTHMAaJbHBIX
JUISl IbHA MACIMYHOIO) U CHCTeMa y100peHuit: KoHTpoib (6e3 ynoopenuit), Py, (ammodoc, PO, 52%
u N 12%), P, +NPKS, P, +NPKS-+kap6amua. J[ONOJHUTENBHO YYMTHIBAIHUCH METEOPOJOTHYECKHE
ycnoBus (TeMIiepaTypa Bo3yxa, OCaJKh) B TEUYCHHE BEreTallMOHHOTO Ieproa 3a 1Ba roaa. [lonesoit
9KCIIEPUMEHT 3aKJIAJbIBAJICA B TPEXKPAaTHOW MOBTOPHOCTH 1o MeToauke b.A. /locnexosa (1965) [4].
VueTHbIe IIOMAIN ACTSIHOK cOCTaBI LN 40 M2, AMMO(OC BHOCHIICS C OCEHH 1101 OCHOBHYIO 00pabOoTKY
IIOYBBI, BCE MEPOIPHUITHS IPOBOJMINCH COTJIACHO 30HAJIBHOMN arpoTexHuke. [loceB ocyiecTBisics ¢
nomo1nbio cesuiku CC-11 Anb(ha ¢ HOpMO# BhIceBa 6 MITH BCXOKHMX CEMSH Ha ra. Y4eThbl U HAOJI0ICHHS
MIPOBOJMIINCH O (ha3aM BCXOAOB, €10YKa, OyTOHU3ALMS, IBETCHUE U CO3PEBAHUE.

MeToasl MaTeMaTH4YEeCKOTo aHaliM3a BKJIIOYAIM  KOPPESILMOHHO-PETPECCUOHHBIN  aHaM3,
MHOTO(hakTOpHbI aucniepcoHHblil aHamu3 (ANOVA). Cratuctuueckas oOpaboTka JaHHBIX TPO-
Boamnack B nporpammax MS Excel u Statistica. Busyanuzanus 1aHHBIX BBIIOJIHSIIACH C [TOMOILBIO
KOPPEISIMOHHBIX TPa()UKOB U TEIJIOBBIX KapT.

Pe3yabTathl n o0cy:x1eHue

CK CXOC pacnonoxena B crenHoli 3oHe CeBepo-Kazaxcranckoit obiactu. Kitumar 30HBI pe3Kko
KOHTHHEHTAIbHBIN, 3aCYIUIMBBIN, cpeiHeo0ecieueHHbIH TeruioM. CpeJHero0Boe KOJIMIEeCTBO OCA/IKOB
240-330 MM.

[TouBa OMBITHOTO ydyacTKa — OOBIKHOBEHHBI KapOOHATHBIM TSKEIOCYTIMHUCTBIA YepHO3EM C
HEUTpaNbHON W cirabomienounoit peaknue, pH Bomuo#t BEITshKKH 7,8-8,1. Comeprkanue rymyca 4,5
-5,0%, HuTpaTHOTO a30Ta (onpeaeneHue TUCyIbPodeHoToBsIM MeToAoM 10 ['paniBanb-JIsky) B croe
nouBbl 0-40 cM 16,6 Mr/kr mouBskl, moABMKHOTO (ocdopa 1o merony b.11. Mauueuna B cnoe 0-20 cm
10,0 mr/kT mouBHI, Kamus o Mmetony b./1. Mauueuna 630 MT/KT TTOYBBI.

Meteoycnopust 2023 roa XapaKTepH30BAIUCh KaK 3aCYIIUIMBbIC, C MPUXOJIOM TO3IHUX OCAJIKOB B
asrycre. B netHuii mepro Beimano Bcero 37,4% oT cpenHeMHOToIeTHEH HOpMEI (56,0MM) 66,8%, Toraa
KaK TeMITepaTypHBIA peXuM ObLT BhITie HOpMBI Ha 1,6 °C. YcmoBus yBnaxkHeHus 2024 roma uMenn

5



C.CEM®YAAVNH ATBIHAAFB KA3AK ATPOTEXHUKAABIK 3EPTTEY YHUBEPCUTETIHIH, FHIABIM JKAPIIBICH: [TOHAPABIK No 3 (127) 2025
ISSN 2710-3757, ISSN 2079-939X, AVBUI LITAPY AILILIJIBIFBI FBIJIBIMJIAPBI

HEKOTOpbIe OCOOEHHOCTH 1O CPAaBHEHHUIO C MPEbIAYyIINM. Mail BbIJAJICS BIAXKHBIM M IPOXJIQJAHBIM.
CymMma aTMoc(epHBIX OCaJIKOB JlocTUrana 62,2 MM, 4TO P MHOTOJIETHEH HOopMe 28,0 MM coCTaBIIsieT
222% nopmsl. B To xe Bpems, Temnepatypa Bozayxa - 10,7 °C, amke HopMbl Ha 2,0 °C. 3HaunTenpHOe
KOJINYECTBO OCAJKOB B TEUCHHE 3UMbI M Hayajua BECEHHErO Iepuoja MPHUBEIO K COACP)KAHHUIO BIaru
B MOYBE, K MOMCHTY I1I0CEBa Ha YPOBHE BBHICOKOTO M XOPOLIETo yBiIaxHeHUs. HecMoTps Ha xopomryio
BIIar000ECTIeYeHHOCTh TTOCEBHBIE PAa0OTHI MO 00JacTH M3-3a YaCThIX OCAJKOB BBIIUIA 32 PaMKH
ONTUMAJIbHBIX PEKOMEHIOBAHHBIX CPOKOB Ha 5-7 nHell. B uioHe, uiosne u aBrycre Takke OTMEUCHO
MIPEBBILICHUE MHOTOJIETHEH HOPMBI BBINAJCHUSI aTMOC(EPHBIX 0CaJKOB COOTBETCTBEHHO Ha: 6,4 MM,
42,1 MM, 23,8 MM, 32 j1eTo +72,3 MM HJIU B POLIEHTHOM Bhipakenuu 115%, 159%, 148% (tabmuna 1).

Ta6mmma 1 — Ocagku 3a BereTanmoHHBINA Ttepuo, MM (M/m [llaranansr), 2023-2024 1r.

Mecsinl Ilo nexamam 3a Mmecs1g
I I 111
2023 r 3.3 17,7 1,3 22,3
Mait 2024 . 20,2 30,9 11,1 62,2
Cp. MHOT.. 8,0 8,0 12,0 28,0
2023 r 1,4 15,8 23,9 41,1
Hionp 2024 r. 31,5 16,7 2,2 50,4
Cp. MHOT. 13,0 11,0 20,0 44,0
20231 0 11,9 10,8 22,7
Hromsb 2024 r. 454 36,5 31,2 113,1
Cp. MHOT. 20,0 25,0 26,0 71,0
20231 1,9 1,5 55,9 59,3
Asrycr 2024 r. 26,2 14,9 32,7 73,8
CP.MHOT. 19,0 14,0 17,0 50,0
2023 1 147,3
3a siero 2024 . 2373
Cp. MHOT. 193,0

JlaHHBIE TeMIepaTypHOTO PeKUMa CBUIIETEIbCTBYIOT O 3aMETHON BapHaOeIbHOCTH MEXKLy TOAaMH.
B 2023 rony cpennsis Temneparypa mas coctasuia 14,1 °C, 9To BbllIe CPETHEMHOTOJIETHETO 3HAUEHUS
Ha 1,4 °C, a B utone — 19,1 °C, takxe npesbimas Hopmy Ha 0,6 °C. OcoOeHHO ®apKUM 0Ka3ajcs U0Jb
(24,1 °C npotuB HOopMbI 20 °C), 4TO BKyNe ¢ AS(PHUIUTOM BJIard YCHJIMBAJIO 3aCyLUIMBBIC yCIIOBUSI.
Temnepatypuslii o B 2024 roxy B utoHe 6611 21,1 °C, yTo BbIimie HopMbI Ha 2,6 °C, B utone — 20,0 °C,
B aBrycte — 17,2 °C Ha ypoBHE HOpMBI (Tabnuua 2).

Tabnuma 2 — TemnepaTypa Bo3ayxa 3a BeretaiuonHsiii nepuo/, °C (m/m laranansr), 2023-2024 rr.

Mecsibt ITo nexamam 3a mecsit
I 11 111
Maii 2023 1. 12,0 11,0 19,1 14,1
2024 r. 8,8 13,8 9,6 10,7
CP.MHOT. 10,5 13,0 14,6 12,7
Hronn 2023 r. 25,4 16,6 15,2 19,1
2024 r. 19,0 22,6 21,7 21,1
CpP.MHOT. 16,6 19,0 20,0 18,5
Uronn 2023 1. 25,3 25,0 22,1 24,1
2024 r. 18,9 22,0 19,3 20,0
CP.MHOT. 20,3 20,2 19,5 20,0
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[Ipomomxenne TabmuIb 2

ABryCT 2023 r. 22,5 17,4 15,5 18,4
2024 r. 19,4 17,2 15,3 17,2
CpP.MHOT. 18,3 17,8 15,5 17,2
Cymma 2023 r. 2529
AKTHBHBIX 2024 T. 2117,9
Temneparyp CP.MHOT. 2184

UccnenoBanus M.H. Hocesuu w HM.3. Aiiucomode yCTaHOBWIH, YTO ONTHMAIBHBIMH METEO-
YCIOBUSIMH ISl JIbHA MAaCIMYHOTO SIBIISIIOTCS, Korga ruaporepmuuckuil xospdumment (I'TK) 3a
BEreTaluio HaxoauTces Ha ypoBHe 1,1-1,3 npu cymMe aktuBHBIX Temnepatyp ot 1600 mo 1963 °C [5].
Taxoke U3BECTHO, UTO 3TOT IMOKa3aTellb UMEET HauOoJIblIee BIMSHUE HA YpPOXKal, BBICOTY PacTCHUH,
YHCII0 KOpoOoueK u cOop mMacia pacTeHuid JbHa [6, 7). Ananusupys aanxsie o I'TK B ycnoBusix CK
CXOC BugHo, yto 2023 ron BbLAANICS OCTPO 3aCyLUIUBBIM, Koraa Kak B 2024 rony ruapoTepMUIeCKUil
K03(h(puIMeHT 3a BereTalMOHHBIN nepruos ObL1 Ha ypoBHe 1,3-1,5, 4TO BecbMa HeXapaKTEpHO IS
yCIIoBHU# obnacTu (pucyHOK 1).

Lalkh

Maid HioHB Hiwone Apryct

=

2023r m2024r © MHOTONETHHH

Pucynok 1 — 'maporepmuaeckuit ko3 dunneHt

PerpeccuoHHbIi  aHaMM3 3aBUCHUMOCTH YPOXaWHOCTH JIbHA MACIMYHOTO OT OCaAKOB U
TEMIIEPATYPHOT'0 PEXKUMA ITOKa3aJl, YTO YBEJIMUYEHHE OCAIKOB Ha | MM IOBBILIACT YPOXKaHHOCTD B CpeHEM Ha
0,0541/ra, a moBeienne reMieparypbi Ha 1 °C yBenmunBaet ypoxaitHocTs Ha 0.0043 1/ra. Koad purment
nerepmuHanun R2=0,546, koTopblil MOKa3bIBAET, UTO 54,6% M3MEHEHHI B YpPOXKAWMHOCTH 3aBHCUT OT
MOTOJIHBIX YCIIOBHH.

o manubM I1. 0. Jlamapyesa, mpy IpUMEHEHUH aMMHAYHON CETTUTPBI JIEH MACIIMYHBIN 00ecrieunBa
noJry4eHue Ooiiee BBICOKOH npubaBku ypoxas -2-2,2 1/ra, uiau npupoct B 20,5-25,3% 1o cpaBHEHUIO
¢ KOHTposieM mpHu rycrore 293-400 mit./m*> ¥ KoiMvecTBe Kopoboduek B mpemenax 5,9-12,3 mr. [8].
[Ipumenenue cynbdara aMMOHHS IPUBOAMWIO K YBETHUEHHUIO YMCIA KOPOOOYEK M COCTaBILUIO 9,95-
10,35 mt., mpotus 19,5-19,6 mT., 9T0 00YCIOBIEHO MIPEXKIE BCETO BIUSHUEM CEPhI HA 3aBS3bIBAEMOCTh
LIBETKOB pacTeHull jpHa [9]. Tak B HaIlleM UCCIENOBAHUU, COIVIACHO CPEJHUM JNaHHbIM 3a 2023-2024
roga, npumenenne NPKS u NPKS + kapOamua Takke yBEIMYWIO KOJIUYECTBO KOPOOOYEK, YUCIIO
CeMsIH M Maccy ceMsiH ¢ pacteHus. Bapuant NPKS + kapbamun qaét 6osiee BHICOKHE MMOKA3ATENH 110
cpaBHeHHIO ¢ KoHTposeM. Macca 1000 cemsiH Beimie Ha ¢ore P90, 4TO MOKET CBHIETEIHLCTBOBATD O
Jy4Iell BBITOJIHEHHOCTH ceMsH (Tabnwuma 3).
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Tabmura 3 — D1eMeHTHI CTPYKTYPHI ypOosKasi JIbHa MacIIMYHOTO B 3aBUCUMOCTH OT CPOKOB ITOCEBA U
3JIEMEHTOB MUTaHus, cpeaHee 3a 2023-2024 rr.

®oH Cpok Bun ynobpenust | Beicora B pacuere Ha 1 pacrenue Macca | Macca
rnocesa pacre- YHCIIO QHCIIO Mmacca | cemanc | 1000
HUH, CM KOpoOouek, | cemsH, | ceMsH, Iw?, 1 | cemsn,
HIT. LIT. r r

KOHTPOJIb 39,6 8,1 37,3 0,35 106,6 5,8
10.05 NPKS 41,9 14,7 73,5 0,43 168,9 5,9
yﬂoggzmﬁ NPKS-+kapbamun | 42,4 14,4 86,1 039 | 1544 | 6,1
KOHTPOJIb 38,7 9,3 55,1 0,29 95,4 4.8
20.05 NPKS 40,8 11,9 71,9 0,37 154,3 52
NPKS+kapbamuy | 41,4 10,3 58,1 0,36 154,1 5,6
KOHTPOJIb 37,8 11,6 59,3 0,49 159,7 5,8
10.05 NPKS 433 12,3 63,4 0,57 | 229,7 5,9
P NPKS+ kapGamuy | 44,7 11,6 68,0 0,60 | 2472 6,5
% KOHTPOJIb 40,4 10,4 53,0 0,44 138,2 5.8
20.05 NPKS 42,5 14,2 71,2 0,55 195,3 6,0
NPKS+kapbamun | 43,1 13,3 78,2 0,57 | 2069 6,1

Pe3ynbraThl perpecCHOHHOrO aHaiu3a MOKa3aid, 4To Kod(hHUUeHT aerepmuHanun R?=0,692,
KOTODPBI OOBSICHSET 4YTO, OKONO 69% WM3MEHYMBOCTH YPOKAWHOCTH 3aBUCUT OT TPUMEHEHHS
ynoopenuit. CornacHo cpeaHuM gaHHbIM 3a 2023-2024 rr., HauOOJbIIMK BKIAJ B YPOXKAWHOCTH
BHOCWJIM TaKWe TIOKa3aTell KaK YHCIO KOpPOOOYEeK M YMCIIO CeMsH ¢ KOpoOOoYKH. BricoTa pacteHmit
roKasaja TEHJCHIIMIO K IOJIOKUTECIILHOMY BIUSHUIO, HO 0e3 BbICOKOH 3HaummocTu (p=0,217).
Hnst rpaduueckoro mpeacTaBieHUss KOIPQHUIMEHTOB KOPPESIHUUH MEXIy MEepeMEHHBIMH B BHIC
MaTpHIbl OblJla MCTOJB30BaHa TEIJIOBAsk KapTa KOPPEJSLUM, Tl 3HAYSHMs MOKa3aHbl C ITOMOIIBIO
LBETOBOM IIKANbI, TEIUIbIE TOHA YKA3bIBAIOT HA CHIIbHYIO TIOJIOKUTEIBHYIO KOPPEISIHIO, 8 XOJIOIHbIC
Ha OTPHUIATENbHYI0, HEUTPAIbHBIA IIBET — HA OTCYTCTBHE Koppesiuuu. KoppensuuoHHas maTpuna
MOKa3aJia, 4YT0 HauOOJIBIIYIO CBSI3b C YPOXKAWHOCTHIO HMEIOT Macca ceMsiH ¢ 1 M? (r=0,76) u macca 1000
cemsH (1=0,72) (pucyHoxk 2).

Koppensuns napameTpos ypoxainHOCTH fibHa

1.0
BeicoTa ' 0.54 0.5 .68
09
KopoBodku = 0.55
= 0.8
CeMeda - 057 oo 0.36 -.
-0.7

Macca cemaH - 065 106

Macca 1000 = 083 05

YpomaRHOCTL -  0.68 0.4

YpomaiHocTL .

BbicoTa =
KopoGo4km
CemeHa

Macca CeMAH =

Macca 1000 -

Pucynok 2 — KoppensiunonHast MaTpyLa 3aBUCUMOCTH JIEMEHTOB CTPYKTYPBI ypoxkKast
U ypokaiiHOCTH J1bHa MacauyHoro Kycranaiickuil sHTapb
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Cornacuo monmydeHHBIM JaHHBIM 3a 2023-2024 roga MakcumalbHas yposkaiiHoCTh 16,2 11/ra Obi1a
noay4ena Ha pone Py mpu paHHEM ONTHMaIBHOM CpoKe nmocesa (10 Mast), MUHHMabHAs YPOKAHHOCTh
9,3 1/ra momy4yeHa Ha QoHe Oe3 ymoOpeHwil pu mo3aHeM cpoke moceBa (20 mas). Camasi BbICOKAs
MacinaHOCTh 41,2% moy4yeHa Ha BTOPOM CpPOKe TOceBa Ha KOHTPOJIHLHOM BapHaHTE C MPUMEHEHHE
ammoddoca, camas Hu3Kast MaciuaHOCTh 35,1% npu npumenennn NPKS. Baecenne NPKS u kapbamuia
CHU3WJIO MacCJIMYHOCTh MO CPABHEHHWIO C KOHTPOJBHBIMH BapHUaHTaMH, OJHAKO 3TO KOMIIEHCUPYETCS
OonbIMM BBIX0OJ0M Maciia ¢ 1 ra. MakcumanbHbIi BbIX0 Macna 6,3 11/ra Obu1 mosy4ueH Ha poue Py nipu
IIEPBOM CpOKE TToceBa Ha BapuaHTe ¢ npuMeHeHrneM NPKS+kapbamua. OntumanbHeli OanaHc Mexmy
YPOXKaHHOCTBIO W MAaCIMYHOCTBIO Ta€T (on P, (pucyHok 3).

© 39,7 38,8 39
40 T 37 = 35,1 35,6
35
30
25
v 13,3
, 12,5
5 —gp 11,8 93 11,7
10
0
KOHTpONb NPKS NPKS+kapbamup, KOHTpONb NPKS NPKS+kapbamup,
10 masn 20 maa

[ YporaiHoCTb, u/ra ] MacauydHocTb, %

Bbixog macnaclra,

a

45 41,2
.0 40 371 38,8 e 39,1 38,7
35
30
25
20 16,2 15,3
s 123 13,6 12,1 14,1

10

(6]
(%l
©

KOHTpPONb NPKS NPKS+kapbamug, KOHTpONb NPKS NPKS+kapbamup,

10.mai1 20.mait

[ YpoxaiHoCTb, u/ra ] MaciMyHocTb, %

Bbixog macnaclra,u

Pucynoxk 3 — YpoxkaitHOCTb, MaCIMYHOCTh M BBIXOJ Macia JbHa MaCIHMYHOTO
Kycranaiickuii stHTapb, cpennue naHubie 3a 2023-2024 rr.
(a — pon 6e3 ynobpenni, 6 — don P, )

Ouennth BIUSHHE TPEX HE3aBHCHMBIX (DAKTOPOB HA ypPOKAHHOCTH JIbHA MACIUYHOTO MO3BOJIHII
JUCIICPCUOHHBINA aHalIM3, KOTOPBIA IMOMOXKET OINTHMHU3UPOBATh AarpOTEXHUKY, BBIIBHB HamOoee
s dexTHBHbIE KOMOMHAIIMH (aKTOPOB. [ OLEHKH MCIIONB30BaIMCh TTOKa3aTen Kpurepus: Oumepa
(F-3nauenme) u p — 3HaucHme (P-value). Kpurepuit @umrepa oTHOIICHNE TUCIIEPCUH, 00YCIOBICHHOE
neiictBueM (pakTopa K JUCIEpCUH ciydaiiHoW omnOku. Beicokoe 3Hauenue F HaOun. ykasblBaeT Ha To,
YTO pa3sinuusi MEXIy TPYINaMH 3HAYUTEIbHO IMPEBBIIIAIOT ClydaiHble KoJeOaHHs, YTO TOBOPUT O
CTaTHCTHYECKON 3HAUYMMOCTH BIUSHUSA (akTopa, ecnu F Habm. > F kput. — akTop cratucTuueckn
3HaYUM (MJH cMOTpAT Ha p-value (o6bruHO 0,05), ecnu p<o — 3HauMMO. J{MCIIEPCHOHHBIA aHAIU3
TpeX(aKTOPHOTO MOJEBOTO OIBITA TIOKA3aJ, YTO HAHOOJIbIIIEe BIUSHIAE HA YPOXKaHHOCTD JIbHA OKa3bIBall
(hakrop «ynobpenune» (F = 94,81; p =0,01), 3a aum cnegpoBanu «pom» (F =170,76; p =0,01) u «cpok
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moceBa» (F = 21,67; p = 0,04). BsaumogeiictBue Mexay (akropamMyd HE JIOCTUTIIO CTATHCTHYECKOMN
3HaYMMOCTH, OJHAKO HaOmojanach TEHACHIMsS NpH coderaHnu (oHa m cpoka mocesa (p = 0,12)
(Tabnuua 4).

Tabnwma 4 — Pe3ynpTaTsl TpEX(AKTOPHOTO AMCIIEPCHOHHOTO aHAJIHM3a BIUSHUS arpOTEXHUYECKUX
MIPHEMOB Ha YPO)KaHOCTD JIbHA MAaCIIMYHOTO

daxTopsl (A, b, B) CymMa KBaJpaToB F Hatm. p-3HaueHue
(Sum Sq) (P-value)

@on (P /P ) (A) 9821,24 70,76 0,01
Cpok nocesa (b) 1246,44 21,67 0,04
Y nob6penue (B) 10905,96 94,81 0,01
Bzanmoneiictsue (ABB) 409,50 7,12 0,12
BzaumoneiictBue 368,61 3,20 0,24
®on X Ymobpenus (AB)

B3anmopeiicTBue 33,22 0,29 0,78
Cpoxk x Ynoopenus (bB)

Takum 00pa3om, MoceB JbHA MACIUYHOTO B ONTHMAIIbHBIE CPOKH COBMECTHO C TPUMEHEHHEM
ynoOpeHuil UMeroT OO0JBIIOe 3HAUEHUE B TEXHOJOIMH BO3JIENIbIBaHUS JbHA. OHAKO, 3PPEKTUBHOCTH
JEHCTBUS JAHHBIX IPUEMOB 00YCIIOBJICHBI BIMSHUEM T'€HOTHUIIA U YCIIOBHH cpenbl. EcTh cBefieHus, 4To
YPOKAMHOCTh CEMSIH JIbHA MACIIMYHOTO B OOJIBILICH CTETIEHU 3aBHCUT OT METEOPOJIOTHYECKUX YCIOBUHN
BETeTAIlMOHHOTO Teproja u (JOHOB MHHEPAIbHBIX YAOOPEHHH M B MEHBILEH CTENEeHU OIpe/essuiach
COpPTOBBIMH 0coOeHHOCTsIMU [10].

Hexoropsie ucciaeqoBaHusi TakKe MOTYCPKUBAIOT, YTO MPUMEHEHHUE MUHEPAIBHBIX YI0OpEHUH,
0CcOOEHHO a30THBIX, CITIOCOOCTBYET HE3HAYUTEILHOMY CHUKEHHUIO COJIEPIKAHUS CHIPOTO )KUPa B CeMEHax
JbHA, YTO MOXKET OBITh CBS3aHO C M30BITOUYHBIM a30THBIM MTUTAHUEM, HAPYIICHUEM OajlaHca 2JIeMEHTOB
MUTAHUS U U3MEHEHUSIMU B MeTabommaeckux nporieccax [11, 12]. B namewm uccrienoBanuu mpuMeHEeHHE
MHUHEPaJIbHBIX YIOOPEHUH OKa3anio 3HAYMTENHbHOE BIMSHHE Ha MPOJYKTHBHOCThH JIbHA MAacCIHMYHOTO.
B ycnoBusx CeBepHoro Kaszaxcrana, yBenuueHHe J103bl YAOOPEHUH NMPUBOAMT K YJIYYIICHHIO POCTa
pacTeHus W MOBBIIICHUIO YPOKAaHHOCTH, OHAKO, B TO JK€ BPEMs, ITOT MpHeM TpeOyeT THIATEIbHOrO
NOJX0Ja JUIsl ONTUMHU3AIMK 103 yI0OpEeHUH, 4TOOBI MUHHUMH3UPOBATh HETaTHBHOE BO3JCHCTBUE Ha
Ka4eCTBO CEMSIH M MaCIMYHOCTh, COXPAHSISI [TPU ITOM BBICOKHE MTOKA3aTeNN YPOKaHHOCTH.

3akaoueHue

UccnenoBanmsi, mposeaennsie B 2023-2024 rr. B ycmoBusx —Ceepo-Kazaxcranckoit
CENTbCKOXO3SCTBEHHOW OTBITHOW CTAaHIIMH, MMOKA3aJld, YTO NPUMEHEHUE MUHEPAIbHBIX YHIOOpeHUH
COBMECTHO C ONITUMAJIbHBIMUA CPOKAMM IIOCEBA OKA3BIBAKOT 3HAUUTEIILHOE BIUSHUE HA IPOJYKTUBHOCTh
MacIMYHOTO JIbHA. MakcuMmallbHasi ypOXKalHOCTh JIOCTUTHYTa mpu BHeceHnHn NPKS-+kapbammiga
Ha one P, mpu pannem cpoke mocesa (10.05)-16,2 wra. Ilo3axuii MOCEB NPUBOIUI K CHHKEHUIO
YPOKafHOCTH BO BCEX BapHaHTax. Takke cieqyeT OTMETHTh, YTO MPUMEHEHHE YAOOpPEHNH CHUXKAIO
MacCIIMYHOCTh, HO YBEJTMUYUBAJIO a0CONIOTHBIN BhIX0 Macia ¢ 1 ra. KoppensiunoHHbIl aHaN3 BBISIBHI
TECHYIO B3aMMOCBSI3b MEXAY YPOXKalHOCTBIO, MACTMYHOCTBIO U MPUMEHSAEMBIMU arpOTEXHUYECKUMHU
npuémamu. PerpecCUOHHBIN aHaIu3 MO3BOJIUI YCTAHOBUTHh CTATUCTHUYECKH 3HAYUMBIE 3aBUCUMOCTH,
MOJTBEPKJAIOIIUE BIMSIHUE YA0OPEHUH U CPOKOB TIOCEBa HA MTPOAYKTHUBHOCTB JIbHA.

Takum 00pa3oM, ONTUMAJILHOM CTpaTeruei JUisi MaKCUMAaJIbHOTO BBIXOJa Macia ¢ 1 ra sBisercs
npuMeHenre MuHepanbHoro nuranus (NPKS+xap6amun) na ¢omne Py, ¢ paHHMM CpOKOM TOCEBa.
OpHako, ciexyeT y4uTbIBaTh, UYTO NPH HCIOJIb30BAaHMM B arpOTEXHUKE BHECEHHE YIOOpEeHUH i
MOJTyYEHUS OOJIBILEH YPOKAWNHOCTH KYJIBTYP, TIaBHBIM YCIOBHEM OCTAETCS JJOCTATOYHOE YBIIA)KHEHHE,
B CBOIO OYepe/b, HCIOJIb30BAHHE METOJOB MAaTEMAaTHYECKOro pacdera IO3BOJSIET Oojiee TOYHO
AHaJM3MPOBATH MMOJyYSHHBIE JaHHbIE U IPUHIUMAaTh 0OOCHOBAHHBIC arpOTEXHUYCCKHUE PEIICHHS.
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Bkuiag aBTopos

AT: Konuenryanu3zauus 1 opoOpMIICHHE UCCIIE0BAHNSI, BCECTOPOHHUIN ITOUCK JINTEPATyPhl, aHAIIN3
n 00paboTKa JaHHbBIX, MOAroTOBKa pykonuch. HIIl: okoHuaTenbHAast pefakiusi U BBIYUTKA PYKOIHUCH.
Bce aBTops! mpounTai i, MpOCMOTPETH U 0100pHIIM OKOHYATEIbHYIO PEJIaKIINI0 PYKOIUCH.
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Couarycrik Kazakcran :kaFnaiibIHIa MaiJIbl 36IFBIPABLIH OHIMAITIrIHE
arpoTeXHUKAJIBIK JiCTePAiH dcepiH MaTeMATHKAJBIK Herizaemeci

Tesexbaena A.E., IllecrakoBa H.A.

Tyiiin

Anrpimiaprtap MeH Makcat. Conrycrik Kazakcran sxarnaiiblnia Maliiibl 36IFBIP ©CIPYIiH THIMALTIT
KeOiIHeCe arpoTeXHOJIOTHSUIIBIK (haKTOpIIapFa, aTtal alTKaHa MUHEPAIbl KOPEKTSHIIIPY Ky#eci, ce0y
Mep3imi xoHe O6acka akToprapra OaimanbicThl. OCBl (PaKTOPIAPABIH OHIMIUTIKKE dCEPIH KOPCETETIH
MaTeMaTHKaJbIK Talgay KypacTbIpy ©cCipy TEeXHOJOTUSUIapbIH OHTAWIaHIBIPyFa KOHE HAKThI
arpoKJIMMATTHIK KaFJaiiap/a arporeHO3/IbIH OHIMIIIITIH apTThIpyFa MYMKIHJIK Oepeni. 3epTTeyaiH
MakcaTbl — MailJibl 3BIFBIP OHIMAUIINIHIH HETi3r1 arpoTeXHOJOTHSUIBIK MapaMeTpiiepre TyeJAiIirin
CUIATTalThIH MAaTEMATUKAIIBIK KOHE CTaTUCTUKANBIK Tajjay jkacay.

Marepuanmap MeH amicrep. 3eprrey «ContycTik KazakcTaH aybul MIapyallbUIBIFBI TOXKIpHOe
crautusacey JKIIC 2023-2024 xputmapsl )KYpri3iimi. DKCIEPUMEHT MUHEPAIILI THIHAUTKBIIITAP IBIH
OPTYpJIi HYCKaJaphIH )KoHE €Ty Mep3iMIepiHiH eKi HYCKAChIH KaMTHIIEL. JlepekTepi oHiey 9/Iici peTiHe
mucnepcusuiblK Tanaay (ANOVA) jxoHe perpeccHsuibIK MOJIeNb KOJIIaHbULIbl. KOoppensiusHbIH KbUTY
KapTaJapblH KYpy OHIMIUTIKKE acep eTeTiH eH MaHbI3Ibl (JaKTOpIapAbl aHbIKTayFa MYMKIHIIK Oepi.

Hotmxke. MaTteMaTuKaIbIK MOJICIb ©CY KaFIaiiapbiHa OailJIaHbICThI OHIMJILTIKTI KOFaPBI JQJIIIKIICH
6oipKayra MyMKiHIIK Oepi, anbikTay Koadduimenti R?=0.692 Moienb THIHAUTKBIIITAP,IBI KOJIaHY1aH
QJIBIHFaH OHIMALTIKTIH mamMaMeH 69% e3reprimTirid TYCIHAIPETIHIH KOPCeTTi. OHIMIUTIKIICH eH YJIKEeH
Oaitmanbic 1 M? TykeiM Maccachl (1=0,76) xone 1000 Tyksim Maccachl (1=0,72) aHBIKTAIIBI.

Koperreraasr. Contyctik Kazakcranma Maiiibl 36IFBIP 6Cipy Ke3iHIE arpOTeXHOJOTHSITBIK 9MiCTepIl
OHTaMJIaHIBIPY YIUIH MaTeMaTHKAJIBIK TajAay KOJNJaHyFa 0oyiaabl. AJBIHFaH HOTHXKEIIEP eriH ecipyliH
TUIMIUTCH apTThIpyFa BIKOANl eTeAl >koHe (epmMepiepre MIapyallbUIbIK KYPri3ydiH €H ©HIMIl
CTpaTerusjiapblH YChIHYFa MYMKIHIIK Oepei.

Kint cesmep: Maiinel 3bIFbIp; ceOy Mep3iMi; MUHEpal[bl THIHAUTKBILITAp; MaTeMaTHKAJIBIK
MOJIEJIBACY; CTATUCTHKAIIBIK OHICY.
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Mathematical justification of the influence of agrotechnical practices
on oilseed flax yield under the conditions of Northern Kazakhstan

Ainash Tezekbayeva, Nina Shestakova

Abstract

Background and Aim. In Northern Kazakhstan, the productivity of oilseed flax is significantly
influenced by agronomic factors, including mineral nutrition and sowing date. A mathematical model
quantifying the impact of these factors on crop yield can optimize agronomic practices and enhance
agroecosystem productivity under specific agroclimatic conditions. This study aimed to develop
a mathematical and statistical model describing the relationship between oilseed flax yield and key
agronomic parameters.

Materials and Methods. The study was conducted at the North Kazakhstan Agricultural Experimental
Station in 2023-2024. The experiment included various mineral nutrition regimes and two sowing dates.
Analysis of variance (ANOVA) and multivariate regression modeling were used for data processing.
Correlation heatmaps were generated to identify the most influential factors affect-ing yield.

Results. The highest yield (up to 16.2 c/ha) was achieved with optimal mineral nutrition combined
with early sowing. The developed mathematical model accurately predicted yield based on growing
conditions. The coefficient of determination (R?*=0,692) indicated that the model ex-plains approximately
69% of the yield variability associated with fertilizer application. Seed mass per square meter (m?)
(r=0,76) and thousand seed weight (r=0,72) contributed most significantly to yield..

Conclusion. Mathematical modeling can affectively optimize agronomic practices for oilseed flax
cultivation in Northern Kazakhstan. These findings contribute to improved crop production ef-iciency
and provide a basis for recommending optimal farming strategies for growers.

Keywords: oilseed flax; sowing date; mineral fertilizer; mathematical modeling; statistical analysis.
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Abstract

Background and Aim. In southern Kazakhstan, pasture degradation and limited natural forage
threaten sustainable horse breeding. The development of irrigated multicomponent pastures presents a
potential solution. This study aims to evaluate the effectiveness of such pastures and rotational grazing
systems in restoring forage productivity on degraded lands.

Materials and Methods. Research was conducted on 192,5 ha of farmland in the Kazygurt district,
with 60 ha allocated for irrigated multicomponent pastures. These were seeded with a mixture of
alfalfa, melilot, and cereals and divided into four rotational grazing fields. Electric fencing was used to
implement a multi-cycle grazing system. Field productivity, grazing duration, and feed availability were
monitored from March to December.

Results. The new system doubled forage productivity, producing over 200,000 centners of feed,
enough to sustain 70 horses during the grazing season. The approach also improved soil conditions and
provided jobs for 25 local workers. The seasonal net income reached approximately 15 million tenge,
supported by the production of fermented mare's milk (kumys and saumal) and improved livestock
health.

Conclusion. Irrigated multicomponent pastures combined with controlled multicycle grazing
can significantly increase forage availability and economic returns. This method supports ecological
rehabilitation and offers a scalable model for sustainable pasture use in arid and semi-arid regions.

Keywords: irrigated multicomponent pastures; forage capacity of pastures; multicycle pasture
rotation; electric fence.

Introduction

Pastures cover 67% of Kazakhstan’s territory. These lands encompassing 184.2 Mha, also
significantly influence the ecological state of the republic as a whole. As Karynbaev et al. (2020)
discovered, this vast natural pasture zone annually renews free and highly valuable fodder plant products,
providing up to 28 Mt of feed units. The condition of these pastures directly impacts ecology and health
of the population, as well as the state and development of animal husbandry [1].

Kazakhstan's pastures are characterized by heterogeneous landscapes, resulting in sustainable
differences in their sustainable management [2]. For example, approaches suitable for the rational use of
pasturelands in steppe, desert, and semi-desert zones are often unsuitable unacceptable for the foothill
territory of South Kazakhstan. This region has a higher population density, hilly terrain and local water
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sources. Areas of pastures suitable for plowing and irrigation have been converted into arable land.
More than 80 percent of livestock are kept in small and medium-sized agricultural operations and
private farms. The limited size and low productivity of current pasture territories cannot fully satisfy the
need for pasture feed. Opportunities to expand pasture lands through unused lands or transport livestock
to remote pastures in the summer are also limited. Currently, the development of horse breeding is
gaining significant importance in the agro-industrial complex. Effective use of natural pastures can
help reduce animal feeding costs, increase productivity, and improve horse health. However, traditional
methods of pasture use often lead to their degradation, necessitating the search for new approaches to
managing pasturelands. Land degradation has been and remains a crucial issue for many researchers and
organizations involved in the development of mountainous regions. As noted in the review by Kerven
et al (2012) [3], this is evidenced by the proportion of reports and projects focused on this issue in the
total volume of existing project documentation [4]. The rational development of the agricultural sector
is a fundamental achievement of economically developed countries; however, this problem has not been
fully resolved in developing and post-Soviet countries [5].

The aim of this study was to develop and test effective methods for restoring the productivity of
degraded pastures and ensuring sustainable horse grazing by establishing irrigated multicomponent
pastures combined with a multicycle grazing system.

Materials and Methods

The article is based on the results of the project "Accelerated Increase of Productivity of Degraded
Pastures to Improve the Well-Being of Local Communities," implemented jointly by the Kazakh
Research Institute of Animal Husbandry and Feed Production and the Small Grants Program of the
United Nations Development Programme in Kazakhstan (GEF) on the territory of "Karasha-Agro" LLP
in the Kazygurt District of the Turkestan Region. The seeds of forage crops necessary for creating
multicomponent pastures, materials for fencing pastures, and electric fence equipment required for
multicycle grazing of horses were provided by GEF. "Karasha-Agro" LLP, using its own funds, carried
out all fieldwork in timely manner.

"Kazakh Scientific Research Institute of Animal Husbandry and Forage Production" LLP conducts
geobotanical surveys of pasturelands in accordance with the requirements of Article 9 of the RK Law
"On Pastures" [6] and the order of the Deputy Prime Minister of the Republic of Kazakhstan — Minister
of Agriculture of the Republic of Kazakhstan dated April 24, 2017 No. 173 "On Approval of the Rules
for the Rational Use of Pastures" [7]. These surveys determined pasture productivity and carrying
capacity, and developed a digital program for calculating actual loads and standards for horses.

The research was conducted on the eastern side of the 70th km of the Shymkent-Tashkent highway
in the Kyzylkiya rural district of the Kazygurt district in the Turkestan region, 12 km from the district
center of the village of "Kazygurt" and 72 km south of the city of Shymkent, in the irrigation zone of
the Ulken Keles canal (Figure 1). The experimental design included four fields with varying initial
conditions. Pastures on a neighboring farm managed under traditional practices served as a control.
The study complied with the requirements of the Law of the Republic of Kazakhstan ‘On Pastures’ and
Order No. 173 (2017), with mandatory geobotanical and soil surveys. The coordinates of the study area
are N 43°21'57", E 69°22'43".

The relief is characterized by a wide strip of sloping plains in the hilly foothills of the Western Tien
Shan. The soil is gray-brown carbonate, with humus content ranging from 1,2% to 1,7% depending on
the degree of degradation.

The climate in the area is sharply continental, with a mild, short winter that often warms up, and a
hot, prolonged summer. The annual precipitation amounts to 400-500 mm, with up to 80% of it falling
during the winter-spring period. The grazing period lasts 240-280 days, and the average duration of the
frost season is 150-190 days. The snow cover is unstable, and soil freezing occurs only on the surface,
which quickly melts with the onset of warm weather. In recent years, a vegetative winter has been
observed due to global warming. In this case, pasture plants will continue to grow, albeit slowly, without
ceasing to sprout. As a result, the grazing period here is extended in some years, and livestock can be
grazed even in the winter months.
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Methods included visual sward assessments, yield measurements, laboratory analyses, forage mass
calculations, and the use of a digital grazing management program. The selection of perennial legumes
(alfalfa, melilot) and cereals for establishing multicomponent pastures was based on their high forage
value, ability to form dense swards, improvement of soil structure and fertility through nitrogen fixation,
and their resilience to arid climatic conditions combined with responsiveness to irrigation. Laboratory
analyses of forage samples revealed that the average crude protein content ranged from approximately
12.4% to 15.1% across pasture fields, with dry matter content between 25.8% and 29.3%. Fiber content
(ADF) was estimated at 28-34%, suitable for horse nutrition. These values represent typical ranges for
irrigated multispecies pastures under semi-arid conditions and are consistent with published estimates
[8, 9]. These results confirm the high nutritional quality of the multispecies forage system.

Shymkent
/

/

|
f

4119 N
69,50 E

Study area

\
LEE LG
\

Figure 1 — Location of the study area

To determine irrigation norms for irrigated pastures, the widely used formula by 4.N. Kostyakov
was applied:

N =100 x p x h x (FMC — PWP)

where N is the irrigation norm (m*/ha), p — bulk density of the soil (g/cm?), h — soil depth (m), FMC
— field moisture capacity (% by weight), and PWP — pre-irrigation moisture (% by weight).

Based on this formula and actual data for light sierozem soils with a bulk density of 1.3 g/cm?,
irrigation norms were calculated depending on moisture levels. For practical use at "Karasha Agro" LLP
pastures, recommended irrigation volumes are presented in Table 1.

Table 1 — Recommended irrigation norms based on soil moisture levels for light sierozem soils
(Karasha Agro LLP)

Soil moisture Soil moisture Pre-irrigation soil Irrigation norm
condition (% of oven-dry weight) | moisture reserve (m*ha) (m*/ha)

Dry 10% 390 1100
Slightly dry 17% 660 830
Moderately moist 19% 740 750
Moist 60% 900 590

Very moist 80% 1200 290
Fully saturated 100% 1490 —

(field capacity)
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It is important to note that when applying high irrigation rates (above 350 m3/ha) using drum-type
sprinkler machines, water runoff or surface pooling may occur, especially on hilly terrain. This can lead
to water erosion and negatively impact pasture vegetation. To avoid this, a split irrigation strategy is
recommended: two applications of 200-250 m*/ha with a 7-day interval (Figure 2)

Figure 2 — Irrigation using a drum-type sprinkler machine on cultivated pastures

Pressurized water sources, such as the hydrants of the Big Keles Irrigation Massif, are the most
suitable for irrigation. Their utilization enables pasture irrigation without the use of pumping equipment,
thereby substantially reducing material and financial expenditures and facilitating the production of
pasture forage with low production costs.

Results and Discussion

The total area of the land managed by Karasha Agro LLP is 192.5 hectares, including 67.8 hectares
of irrigated land and 124.7 hectares of low-productive hayfields and pastures. Due to irregular grazing
practices, approximately 50% of these lands have been subjected to plant and soil degradation, with a
significant portion of the area impacted by livestock trails. The seasonal pastures currently produce no
more than 90,000 kg of feed units, which is sufficient forage for 70 horses for only 112 days. This supply
covers just half of the annual feeding requirements of the company's livestock. To rapidly increase the
productivity of degraded lands, 60 hectares were allocated for establishing irrigated multicomponent
pastures (Figure 3). These areas were divided into four pasture plots based on soil and geobotanical
surveys. Each plot was treated and sown according to its specific conditions: the first field was former
cropland unused for 8 years, sown after double soil treatment with a heavy disc; the second field had
been plowed two years ago and recently used for grazing, and was sown using a chisel seeder without
additional soil treatment; the third field was a sloped pasture suitable for irrigation, treated with disc
harrows and sown with a chisel seeder to preserve natural grasses; the fourth field was a severely
degraded sloped pasture, treated with a disc plow along contour lines to prevent erosion, and then
sown with a chisel seeder. Water for these pastures is supplied from the Big Keles Main Canal via
underground pipelines, ensuring reliable irrigation.
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Figure 3 — Dynamics of forage mass production on irrigated pastures

The high-yield forage mass from these pastures enabled the development of a multicycle rotational
grazing system using electric fencing (Figure 4a, 4b) Irrigation was applied 8-9 times between April and
November through high-pressure drum irrigation systems. This approach provided 2.300-3.900 kg/ha
of green mass during various seasons, accumulating over 200,000 kg of feed units across the grazing
season.

1. Correct Lincorrect

Figure 4a — Electrified fencing for livestock Figure 4b — Layouts of Portable Electric
control Fencing within the Grazing Paddock

A quantitative grazing program was designed to match seasonal productivity, allowing 70 horses to
be grazed for 22-46 days per cycle over eight cycles within a 267-day grazing period. Electric fencing
ensured uniform grazing, efficient pasture use, and facilitated animal movement between plots while
enabling rest and regrowth phases between cycles (Table 1, Figure 5).
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Figure 5 — Irrigated pastures

Table 1 — Quantitative Program for Organizing Multi-Cycle Grazing Rotation

Cycles 60% of gross Feed units Daily feed Standard Standard grazing
forage and obtained per unit grazing period per 15 ha,
livestock cycle from | requirement | period on days
production per 60 ha of for 70 60 ha of
cycle, kg/ha pasture, kg | horses, kg pasture,
days
(c*0.25*%60) | (0.11*70) (d/e)
a B c d e f 1 2 3 4

3" cycle 3900 | 2340 35100 770 46 12 | 11 | 11 | 12
16.05.-30.06.
4™ cycle 3500 | 2100 31500 770 41 10 | 10 | 10 | 11
30.06.-09.08.
5t cycle 3000 | 1800 27000 770 35 8 9 9 9
09.08.-12.09.
6" cycle 2900 | 1740 26100 770 34 9 9 8 8
12.09.-15.10.
7" cycle 2500 | 1500 22500 770 29 7 7 8 7
15.10.-12.11.
8 cycle 1900 | 11400 17100 770 22 5 6 6 5
12.11.-03.12.
Total 205200 267 67 | 66 | 68 | 67

Descriptive statistics revealed a substantial variation in forage yield across grazing cycles, ranging
from 1,900 to 3,900 kg/ha with a mean of 2,850 + 641 kg/ha. Similarly, feed unit availability ranged
from 1,140 to 2,340 kg per 60 ha, with an average of 1,710 + 385 kg (Figure 6)
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Figure 6 — Seasonal dynamics of forage yield and feed units

In figure 6, forage productivity peaked in the third cycle (mid-May to late June) and declined
steadily toward late autumn. This seasonal trend reflects the natural growth pattern of forage crops and
their response to climatic conditions. Feed unit availability followed a similar pattern, showing a strong
dependence on biomass yield.

A linear regression analysis was conducted to explore the trend in forage yield across grazing cycles.
The model suggested a decreasing trend in yield of approximately 92.86 kg/ha per cycle, the relationship
was not statistically significant (p = 0.39, R? = 0.13). This indicates that factors other than the grazing
cycle number, such as weather conditions or irrigation efficiency, may have influenced yield variability.

In contrast, a Pearson correlation analysis revealed a strong positive linear relationship between
forage yield and feed unit production per 60 ha (r = 1.00, p < 0.001). This strong association confirms
the internal consistency of the dataset and supports the use of feed units as a reliable proxy for assessing
pasture productivity in the multicycle system.

The system resulted in additional weight gains of up to 50 kg (25 kg of pure meat) per horse and
the production of 27,000 liters of saumal from 30 milking mares. The estimated net income from
this system reached 15 million tenge per season. Furthermore, the project created 25 jobs related to
pasture management and the production of therapeutic dairy products such as kumys and saumal. The
approach contributed to soil fertility restoration through nitrogen fixation and improved soil structure.
These findings align with international studies that emphasize the ecological and economic benefits
of rotational grazing and modern pasture management [10, 11, 12, 13]. In addition, meta-analytical
reviews highlight the high productivity of multispecies rotational grazing systems [14]. The integration
of digital tools and precision grazing practices corresponds to best practices in sustainable rangeland
management [15, 16]. The model supports regional strategies for addressing pasture degradation and
improving resilience to climate change impacts, consistent with the recommendations of Kerven et
al. (2012) [3] and Tokbergenova et al. (2018) [5]. The new approaches outlined in this study form
the basis for the development of a pasture management and utilization plan for Karasha Agro LLP in
the Kazygurt District of Turkestan Region for the years 2021-2022 [17]. Their broad implementation
represents a technological breakthrough in pasture use practices in the southern region, contributing to
increased livestock production and enabling a twofold increase in income. Future research should focus
on long-term soil monitoring, biodiversity impacts, and cost-benefit analyses to enhance understanding
of these systems and facilitate broader adoption.
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Conclusion

The findings from these extensive studies conclusively indicate that employing contemporary
scientific and technological methods in the development and management of multi-component irrigated
pastures on degraded lands results in over a twofold enhancement in forage productivity. This technique
also enables the establishment of a seasonal feed reserve, essential for the sustainable and long-term
advancement of horse breeding in areas with restricted natural grazing supplies. Similar approaches
using legume—cereal mixtures have demonstrated significant improvements in pasture productivity in
northern Kazakhstan [18].

The incorporation of digital technology, specifically the implementation of the Multicyclic Grazing
system, has the potential to improve the agrotechnical industry. This innovative approach corresponds
with the goals of the national initiative "Digital Kazakhstan," which seeks to modernize and enhance the
efficiency of the nation's economy through digital transformation. This grazing format is characterized
by its adaptability and ease of use: it can be stored and accessed on a mobile device, enabling users
to precisely ascertain and oversee the standard grazing period in any field location based on real-time
conditions and data.

The regulated implementation of electric fence systems, designed based on scientifically established
quantitative criteria, guarantees the efficient and recurring (multi-cycle) utilization of irrigated pasture
areas. This approach markedly enhances the economic yield from horse breeding by producing a net
seasonal income surpassing 215,000 tenge per horse.

Statistical analysis confirmed a consistent pattern of forage production across cycles and revealed
a strong correlation (r = 1.00) between forage yield and feed unit availability, validating the internal
consistency and reliability of the multicycle grazing system.

In conclusion, the implementation of novel techniques for the creation and maintenance of horse
pastures enhances the effective and judicious use of natural resources while alleviating ecological
stress on vulnerable ecosystems. Simultaneously, these strategies enhance the total productivity and
profitability of equine breeding operations. Ongoing scientific inquiry and the customization of pasture
management strategies to the unique climatic, soil, and topographical characteristics of various regions
are crucial for guaranteeing the enduring success and sustainability of these methods.
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To3raH skepieple KbLIKbLIAPAbI TYPAKTHI KAHBIIBIMMEH KAMTUTBIH CyapMaJibl Kol
KOMIIOHEHTTI sKaiiblUIbIM KYHeJIepiH KoJIIaHy

Kymenos K.U., Tacteibait M.b., Mennebexosa H.A., Illan6aeB K.b.,
CeiiTOaTTanosa A 1.

Tyiiin

AnFprmaptrap MeH makcar. Ka3akCTaHHBIH OHTYCTITIHZAE XKabUIBIMAAPABIH TO3ybl MEH TaOWFU
YKANBUTBIMAAPABIH JKETICIISYIIUTIT KBUIKBI MapyaIlbUTBIFBIHBIH TYPAKTHl JaMyblHA Kayill TOHIIpY/e.
COHFBI )KBUTIAPBI CyapMallbl KOIT KOMITOHEHTT1 )KalbUTBIMIAP Bl KYPY MTEPCTIEKTHBAIBIK IICITiM PETiHIe
KapacThIpbUTyia. 3epTTeyIiH MaKcaTbl — TO3FaH >KepiiepJie JKbUIKbUIAD YIIH THIMII KaHBUTBIMIBI
YHBIMIACTHIPY/IBIH 3aMaHayH TOCUIIEpiH Oaranay.

Martepuanmap MeH omictep. 3epTTey KYMBICTaphl TypkicTaH oOmbichl Ka3bIFypT aymaHbIHIIAFBI
«Kapama-Arpo» XKIIC 192,5 ra xepinne xyprizingi. OupH 60 Ta )KOHBIIIKA, TYHEKOHBIITKA KOHE
ACTHIK JaKbUIIAPBIHBIH KocTaiapsl cebinai. TepT yuackese ®orapbl KBICBIMIBI OapabaH/IbI cyapy *KoHe
AJIEKTP KOpIIaylapbIMeH KO UK KalbLUTBIM JKyHeci eHri3ini. bakpuiay HayphI3laH KEeJITOKCaHFa
TEHIH KYpTi3inmi.

Hormxkenep. Kerr nukii ®&ailbUTBIM jKOHE CyapMalibl )KaWbUTBIMIAP.IBI KOJIIAHY apKbIIhI OHIMIILTIK
eki ecere apTTel. MayceiM Oapeicbina 200 000 kr actam Man a3bIFel eHAIpLTin, 70 0ac )KBUIKBI TOJBIK,
KamTeuTIbL. [llamamen 15 MitH TeHre Ta3a maiina anerH bl JKepaiH KYHAPIbUTBIFB] )KaKCcapIbl, 25 )KYMBIC
OPHBI AIIBUIJIBL.

KopeiTeiaasl. Ken KOMIOHEHTTI cyapMambl >KalbIIBIMIAp MEH POTAIMSUIBIK KAWBUIBIM KyHecl
YKAWBUTBIM OHIMJIUTITIH apTTHIPBII, TYPAKTHI KBUIKBI APYaIIbUTBIFEIH KAMTAMAaChI3 €TyTe MYMKIHIIK
Oepeni. by Tocin Kyprak aiiMakTapaa Ja THIM/II J)KoHE KEHIHEH KOJJIaHyFa KapaM/Ibl.

Kinr ce3mep: cyapManbl Kenl KOMIIOHEHTTI IKaWbUIBIMIAP; IKAWBUIBIMHBIH MAala3bIKThIK
CBIMBIMIBUTBIF BT, MYJTBTUITHKIII )KaWbUTBIM alfHAIIBIMBI; SJIEKTPIICHTeH KOpIIay.
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Hcnoab3oBanue opoIIaeMbIX MHOIOKOMITOHEHTHBIX NACTOMIIHBIX CHCTEM JIJIsI
yCTOﬁqHBOFO BbIIIaca JIoIIaaeii Ha AerpaaiupoBaHHbIX 3€eMJISIX

Kymenos K.U., Tacteibaii M.B., Mennebexora H.A., lllan6aes K.b.,
CeiitOarTanosa A 1.

AHHOTAIUA

[Ipeamoceuiku 1 nenb. Jerpagamusi macTOMIN W HEXBAaTKAa €CTECTBEHHBIX YTOAWH SIBISIIOTCS
aKTyaJbHBIMH TpoOJIeMaMM yCTOMYMBOIO KOHEBOJCTBa Ha tore Kasaxcrana. B mociemHue romwl
MEPCHEKTUBHBIM PEIIEHHEM CTal0 CO3JaHHE OpOIIAEMBIX MHOTOKOMIOHEHTHBIX mactouml. llems
HACTOSIILIETO HCCIICIOBaHUS — OLEHUTH H(PQPEKTUBHOCTh COBPEMEHHBIX METOJOB CO3JaHMS U
WCTIONB30BaHMs TaKUX MAcTOMI Ha JIerpaJdpOBAaHHBIX 3EMIISAX ISl TOBBILICHHUS MPOJLYKTHBHOCTH
KOPMOBBIX YTOJIMi M yCTONYMBOTO BhINIAca JIOMAAEH.

Matepuansl 1 Meronsl. MccienoBaHus NpOBOAMIMCH Ha TEppUTOpUN Iulomangsio 192.5 ra,
npunamnexamer TOO «Kapama-Arpo» B Kaseiryprckom paiione Typkecranckoir obmactu. Ha
60 ra nerpagupoBaHHBIX 3eMeNb ObUIM 3acesHbl MHOIOKOMIIOHEHTHBIE CMECH JIIOLCPHBI, TOHHUKA U
37maKoB. BbUTM OpraHM30BaHbl YETHIPE OMBITHBIX YYaCTKa C KameldbHBIM U OapaOaHHBIM OPOIICHHEM.
Cucrema MHOTOIMKJIOBOTO BbIMAaca C 3JEKTPOU3rOPOASMH MO3BOJMIA KOHTPOJUPOBATH HArpy3Ky H
MepUOJIbl BOCCTAHOBIICHHS yroauid. HaOmoaenus Bench ¢ MapTa 1o J1eKadpb.

Pesynprarel. BHeapeHre MHOTOLMKIOBOIO BBINAca W OPOLIAEMBIX MAcTOMII MO3BOIMIO Oojee
YeM B JIBa pa3a yBEIMYUTb NPOAYKTUBHOCTh. bbuto nomyueno cseiiie 200 000 kr KOpMOBBIX €AMHULI,
obecrieueHo KopmiieHre 70 TOJIOB JOMIanel, YUCThINA TOX0J COCTaBHII OKOJIO 15 MIIH TeHre 3a Ce30H.
VYI1ydmmiaoch COCTOSIHUE MOYBBI, CO3JaHO0 25 pabounx MecT.

3akmouyenue. Oponraemble MHOTOKOMIIOHEHTHbIE TAaCTOWIIA U POTALIMOHHBIN BBINAC 3HAYUTEIHEHO
MOBBIILIAIOT TPOJYKTUBHOCTh U YCTOWYMBOCTD MACTOMIIHOIO XO3SHUCTBA. DTOT MOAXOJ] MOXKET OBITh
MacIITaOUpOBaH M MPUMEHEH B 3aCYIUIMBBIX PETHOHAX AJISl SKOJIOTHYECKH YCTOHUYMBOIO KOHEBOICTBA.

KioueBble c10Ba: MOJMBHBIE MHOTOKOMIIOHEHTHBIE MACTOWINA; KOPMOBas €MKOCTh MAaCTOMIIL
MYJbTHLIUKIOBON TaCTOUIIHBIA 000POT; SIEKTPOU3TOPOIb.
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Tyiiin

AnFprmaprrap MeH MakcaT. KasakcTaHjga JKbUIKbI HIAPYallbUIBIFBI — JOCTYPIi Opi MaHBI3/IbI
caia. Amaiija OHBI TaMBITy OapbIChIHIA OipKaTap KEMIIUTIKTEp MEH Macenenep Ke3zaeceli. Mpicalbl
TYKBIMJIBI ACBUITAHMABIPY JKYMBICBIHIA TEHETHKAJBIK CEJEKIHA CHpeK Koimanbuiafsl. COHABIKTAH
3eprrey Ligand dependent nuclear receptor corepressor like (Oynan opi - LCORL) reninig Myramkap
JKBUIKbI TYKBIMBIHBIH EpTiC 3ayBITTBIK THIIIHE KaTaThlH «3aMan» xkoHe «bakai» aTaiblK i37epiHeH
TaparaH YpIaKTapbIHBIH JeHe TYPKbl MEH OHIMJIIIIK KOPCETKIMITepiHe 9CePiH 3ePTTEMN, aChLT TYKBIM/IBI
aTaNbIKTapAbl CYPHITITAYFa TeHETUKABIK MaTeprall JkaakTayFa OarbITTalFaH.

Marepuanmap MeH opicrep. 3eprreyre AoOail oOnmbIchIHAa OpHanmackaH «Aszamar 2» [lapya
KOXaJIBIFBIHJIAFbl MyFaibkap JKbUIKbl TYKBIMBIHBIH EpTIC 3ayBITTBIK THUITIHE KaTaThlH «3aMaH»
xoHe «bakai» atanblk i3nepiHeH TaparaH 15 meH 18 aif apanbIFbIHAArel 52 aTallbIK JKBUTKbLIAPIAH
JKYH VATUIEpi alIBIHBIN, TeHTHKAIBIK 3epTTeynep ymiH yirinepaeH JHK Oemiwim, Oip HyKICOTHITI
noiumopdusm (SNP) onici apkeuibl LCORL reniHe acconmanysuiblk Tajnay Kypriziupii. 3eprrey
HOTHXKECIHJIC OHIMJIUTIK KacueTTepiMeH OalIaHbICThI TeH MOJIMMOP(U3MIIEP] aHBIKTAJIIBI.

Hotmxenep. biz 6ip mykneotuari nonmumopdusm (SNP) 3eprrey notmkeci Ooibiama LCORL
reHiHiH MyFamkap >KbUTKbI TYKBIMBIHBIH T€HOMBIH/IAFbI JKaJITBI TeH Ti30eKTepiHiH g.228 OpBIHBIH/IAFBI
C>T rereposurora MyTanusaceiH O0akanasik srHu SNP C>T, ocet SNP MpIHamai onenmepre ®KikTemmdi:
CC, CT xone TT Gomnupl, aJulenbIiK jKoHE TEHOTUNTIK XuiTikTepai Tanaay g.228 C>T SNP-i HWE-
KOpCeTKilliHeH aybITKbIFaHbIH KepceTTi (p < 0,05). An SNP-zai kanmeiHa KeATipy KepceTKilli opraiia
normmopusmMai kepcerti (0,25 < PIC < 0,50), renorunTik >kuiik 6oitbiamra CT reHOTUIHIH KT
CC, TT renorunrepine Kaparanma sxkorapbl 0oiaer, LCORL reninin g.228 C>T SNP-inneri renHoturrep
OotibiHIIIa MyFaimkap KbUIKBI TYKBIMBIHBIH JieHe ejieMiepiMer OainanbicTel CT renotum CC, TT
TCHOTUNTEPiHE KaparaH/a JeHE eJIIeMIepiHiH OOMBIHBIH OUIKTIri, ICHECIHIH KUFAIl Y3bIH]IbIFbI, KEY/IE
Opambl, KIUTHIIK Opambl, JACHE CaJMarbl KaTapiibl KOPCETKIIITEpiHae OalIaHbIChl KOFAphl OOJIBI.
An TT renorumi CC TeHOTHITIHE KapaFaHIa OOWBIHBIH OHIKTIri, KITIHIIK Opambl, IEHE CaaMaFrbl
KepceTKimTepine OailaHbICHI JKOFapbl OOJIIBI.

Kopeiteinasl. XKorapeiga atanran SNP rtangay Hotmkenepine cyiiene oteipbin, LCORL reni
KazakTeiH MyFamkap KbIIKbl TYKBIMBIHBIH EpTic 3ayBITTBIK THITIHE )KaTaThIH «3aMaH» xkoHe «bakaii»
aTanbIK 137epiHEH TapaFaH YPIaKTapBIHBIH achll TYKBIMIBIK KACHETTEPiH OJaH opi JKaKcapTy VIIiH
MOJICKYJIAJIBIK MapKep PETiHJC KOJIIaHbUTYbl MYMKIiH. AJjiaiiia, OV TeHHIH JKbUIKbI TYKBIMIAPBIHBIH
OHIMJIUTIK KACUETTEPiHE ocepi ol Jie KOChIMIIA 3ePTTEY Ii KaXKET eTe/Ii.

Kinit ce3gep: LCORL; ren; SNP; renotun; TPM.
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Kipicne

Myraikap KbUTKbI TYKbIMBI Ka3akcTanHbIH AKTo0e, Kaparan il sxoHe KbI3bl10paa 00abICTapbIHBIH
0as3aJIbIK MIapyalllbUIbIKTAPbIHIAFbl Ka3aKThIH K90€ JKbLIKbUIAPBIH aChll TYKBIMJIBI ©CIpY, IpIKTey-
JKYIITAY JKOHE JKETINAipy HeriziHge msrapbuiasl [1]. MyfFamkap KBUIKBICHI — €T-CYT OHIMILUIITI
OaFbITBIHJIAFBl JKBUIKBI TYKBIMBI. ATalfaH JKbUIKBIHBIH (PEHOTHUNTIK KOPCETKIMITEPiHE HETi3/IeNCeK,
anFBIpIapABIH opTama OmikTiri — 145,5 oM, meHeHiH Kurar Y3eIHABIFR — 159,1 cM, keyne meHnoepi
— 185,8 cwm, ximinamnik opamsl — 19,9 cm, Tipi canmarsl — 553,0 kr Memmiepine, Ouenepi coiikeciHie
opraina OuikTiri — 144,5 cM, IeHeHiH KuFal y3bIHIbIFbl — 154,0 oM, keyae meHoepi —179,5 cm, xKiniHImik
opamsbl —18,8 cm xxone 480,2 kr Memmepinae, ouenepi Toymirine 16-17 i cyt Oepeni. ATanFaH KBITKBI
TYKBIMBI JICHE TN HiHIH MACCUBTLIIT, YHIECIMILTIT, KYIITI THIFBI3 IeHE OiTiMiHE Ue OOTYBI, JKETKITIKTI
CYMEKTIri, asK-KOJJIAPbIHBIH KAJIBIITHl OPHAIacybl MEH KYPBUIBIMBIMEH epeKIieiacHeqi. Myramkap
JKBUTKBI TYKBIMBIHBIH OHIMIITIK €peKIIeTiKTepiH JKaKcapTyFa OarbITTalFaH CEJICKIHS KYMBICHIHBIH
MaHBI3/Ibl OAFbITHI — OJIAPJBIH TYKBIMBIK JKOHE OHIMJIUIIK KACUETTEPIiH KEeTUIAIPY oMICTEePiH AaMBITY.
Byt MiHZETTI COTTI mienry keOiHece MOMYJISIMUIBIK TeHETHKA JKETICTIKTEPIH KeHIHEH KOJIIaHy JKOHE
JKBUTKBIIAPIGIH OHIMIUTIK TeHETUKAIIBIK QJICYETIH TOJBIK MalIaiaHy apKbUTbI CEJCKIINS KYMBICHIHBIH
TUIMIUTITIH apTThIpyFa OalnanbicTsl Oonansl [2].

JKpUIKpUTapIa ICHE OJIIIeMi OpTYPJIi TYKBIMIAPAbI CHIPTKBI KeJI0eTi MeH (QYHKIUSICHIHA OaliIaHbICThI
Oaranmay MaHBI3IBI KPUTEPH OOIBIT TaOBUIAABI KOHE KBUIKBUIAPILI CYPHINTAY YIIIH 6T¢ MaHBI3IbI.
JKanyapiapnbiH JeHe TYPKBIHBIH KaJbIITACYbl OPTaHU3MHIH JIJaMy CATBICBIHJIA KOIITETeH TeHJep MEH
KopiaraH opTa (hakropiapbl acep ereTinairi oeriii [3-7].

Bbyn 3eprreyne LCORL reninin Myramkap JKbUTKbI TYKBIMBIHBIH JIeHE KYPBUIBICHIHBIH JaMyblHA
acepi 3eprrenai, LCORL reHi xpUIKbIIa 3 XpoMOcOMaja OpHajacKaH, Oy IeHHIH >KbUIKbUIAPJIBIH
eciyHe acepi Typalibl 3epTTEyJiep OTe a3, HEeri3iHeH 0acKa CYTKOPEKTiaep OOMBIHIIA MAJIIMETTEP KOl
Ke3/iecei, MpIcanFa ipi Kapa manaa. [Jopomes Jlunomke KaTapibl FaIbIMAAPABIH 3€PTTEYIIEPiHIE eTTi
JKOHE CYTTi OaFbITTaFbl ipi Kapa MajapblH CAIBICTBIPA 3EPTTEY HOTHIKECIHJC CHbBIpJapaH aJIbIHFaH
F1 ypnakrapeiana LCORL reni cublpmapabIH Tipi caaMmarbl MEH aKybI3[bIH TY3UTyiHE Tikenel acep
eteTiHairi aHeikTanraH [8]. CoHbiMeH KaTap, ipi kapa mammapaa LCORL reni GipHemre eHMipicTik
Oenrinepre, MpICaNIbl, OpPTalla TIYJIKTIK calMaK KOCBUIYbl, MOP(OJIOTHSJIBIK JKaFbIHAH 00i MEH AeHe
KYPBUIBIMBI JKOHE €T MEH €T KYPaMbIHBIH CHIIATTaMaliapbl, MbICAJIbI, apKa Maibl KaJabIHIBIFbI, KAOBIPFa
eTiHIH ayJaHpl OOWBIHIIA OipHeIIe 3epTTeyNep/e XKOHE OPTYPJI CHUBIp TYKbIMIApbIHIA Oenrimi Oip
wieiorpontsl QTL peringe Oenrini [9-11]. Cynupman [Lum xatapasl Faneivpap LCORL reninig
ATTEPAiH MAaHBI3IBI MOPGOIOTHUIBIK (DEHOTUIITEPIHE, MBICANbBI, OWIKTIK, Y3BIHABIK, Y3BIHIBIK IEH
omikTik apakateiHackl (LHR) »xoHe neHe canmarbiHa ocepi Typasbl 3epTTeyJiepiHlie TeH UTTEepPAiH
JICHE caJiMarbl MEH OOWBIHBIH OWIKTITiHE acepi >koraphl OosiraHblH OaiikaraH [12]. CoHbIMEH KaTap,
keitoip 3eprreynepae LCORL reni cmiepMaToreHes jKoHE yKacyIia IMAKIIIH PETTeYTre KaThICATHIHBI JKOHE
agaMjapaa OoWbIH OWiKTiriHe ne acep ereTiHuiri monennenreH [13-14]. Mapmun Cumorn Katapisl
FaJIBIMJIAP JKBLIKBUIAP/A TOJIBIK T€HEOJBIK 3EPTTEYy JKYPIi3ill OHJA KbUIKbUIAP/BIH JCHE TYPKbIHBIH
eciyiHe ocep eTyII TeHaep i ipiktereH. 3eprrey Hotmkeci 6oibraa LCORL reni opranmsm qaMmybsiHaa
OCTEOTeHE3re KAThICHIT CYHEKTIH JJaMybIHA )KaKChI 9CEP €TETIH/IriH OalikaraH [15]. AiaM TeHOMBIHIAFbI
OolmaHIbIK OOMBIHINA KYpri3iireH keH ayKeiMabl 3eprreyiep LCORL reHiH jeHe Y3bIHIBIFBI MEH
ykaMOac OCIHIH Y3BIHABIFBIHA OaWIaHBICTHI e KopceTemi [16]. Axam MeH KBUIKBI XpOMOCOMAaJIAPBIHBIH
53% - cakTayraH CHHTCHHUU OOMBIHIIA YKBUIKbLIAPIBIH OJIIIEMIEP] YKCAC TEHOMJIBIK aliMaKTapMeH acep
etyi My™KkiH [17]. Tarbl Oip 3epTTeynepie 3epTreyuiiiep ajgaca OOHIbI TOHH KBUTKBLUIBIPBIHA 3epTTEY
xyprizin LCORL reninig T>C MyTanuschiH aHBIKTAIl, OCHI MYTaIlUsl TIOHW KBUIKBI TYKBIMJAPBIHBIH
JICHE TYPKbIHA alTapJIbIKTall ocep eTeTiH I OalikaraH [18]. J. Kabwiibexosa KaTapibl FaabIMaIapAbIH
seprreynepi OoibiHiia LCORL reninig C>T MyTanuschl Ka3akThlH ko0€ KBUIKbI TYKBIMBIH/IA
OYJIIIBIKET MaccachlHa JKOHE JIEHE TYPKBIHBIH Key/Ie OpaMbIHA dcep eTeTiHAIriH OalikaraH [19].

XKorapplgarel aWTBUIFaH 3epTTEy HOTWXKeJepiH KopbiThiHAbUIa kene LCORL reHi KbUIKbI
TYKBIMBIHBIH JaMYBIHIQ, OJapIbIH OHIMITITIH apTTRIPYAa aUTapIIBIKTal ocepl Oap eKeHIH aHFapTalbl,
0i3aiH 3eprTey HoTIkeMi3ne LCORL reniniH konray aiiMarbiHarsl g.228 C>T SNP-HiH reHOTHIITEpiHIH
xuinirin (CC, CT, TT) cansicteipy HoTIKeciHAe CT reHOTHITIHIH KHIJIITi KOFapbl OOJIbI, COHBIMEH
katap CT reHorumi Myramkap KbUTKBI TYKBIMBIHBIH JIEHE OJIIEeMICpIMEH OailIaHBICBIH Talgaya
OOUBIHBIH OWIKTITI, MEHECIHIH KWFAIl Y3BIHIBIFBI, KEYIe OpaMbl, JKITIHIIIK OpaMbl, JCHE CaJIMarbl
KaTapiIbl KOPCETKIMTEPiHAE OailTaHBICHT JKOFAPBI OOJIIBI.
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Martepuajgap MeH dicTep

Buonozusnvix mamepuanoapovl sHcunay sicane 3epmxanaiblk Hea20anap

3eprreyre Abaii 00IBICEIHAA OPHATACKAaH «A3amar 2 mapya KoKalbIFbIHIaFbl MyFamKap >KbIIKbI
TYKBIMBIHBIH EpTiCc 3ayBITTHIK THIIHE XaTaTbiH «3aman» xkoHe «bakail» aTajbIK i37epiHEH TaparaH
15 men 18 ail apanbIFbIHAAFBl 52 aTajibIK JKbUIKBIIApAAH 3epTTEYyre KaKeTTi OMOJIOTHSUIIBIK MaTepHal
perinae JIHK Oenin amyra sxyH yirinepi xoHe (EHOTHNTIK OaiiaHbIcTapbl aHBIKTAY YLIIH OOWBIHBIH
OMIKTIrl, I€HECIHIH KUFalll Y3bIHABIFbI, KEY/IE€ OpaMbl, XKIUTIHILIK OpaMbl, IEHE cajMarbl KaTapibl 5 TYpii
JIeHEe eJIeM/Iepl abIHAbI. AJIBIHFAH KYH YArUIepi 3epTxaHara xiOepinni. 3epTTey >KYMbICH AcTaHa
KajaceiHga opHanackad C.Ceiidymmmun aTeiHnarsl Kasak arpoTexHHKambIK 3epTTEy YHUBEPCUTETIHIH
AyBUI IIApyalIbUIbIFbl OMOTEXHOJIOTHSCH 3ePTTEY OPTAJIBIFBIHIA KYPri3iai.

@enomunmix manoay ywin JJHK yneinepin any

Keuikputapasie xyH ynanapbinad JJHK 6enin any GeneJET™ Genomic DNA Purification Kit
(Thermo Scientific, Lithuana) peareHTiHiH KoMeriMeH ajbIHBL, )KYMbIC OapBICHl peareHT MPOTOKOJIbI
OoiibIHIIA XYprizinai, 6emin ansinFad JJHK-HBIH KOHIIEHTpausichl Kapasbll, canachl 3JeKTpodapesaa
Tekcepingi, ansiarad JJHK yaricinin camacel skakcel, moauomMepassl Ti30ekTi peakuusira aaibia (I1TP)

(1-cyper).

1-cypeTt — JXXbUTKBI sKasTbIHAH anbiHFaH TeHoMIbIK JIHK-HBIH carma kepceTkirri, 35ekTpodapese

Tonumepazanvix mizoexmi peaxyus (IITP)

NCBI rengik 6azaceraan LCORL (XM 023638297.1) reninig mRNA afimarsiaan Primer-BLAST
OarmapiramMachl apKbUTHI 373 bp HYKIICOTH T Y3BIHIBIFRIHAAFEI Oip KVIT TpaiiMep JaibrHaanas (1-kecre).
ITommmepazanbik Tizoekti peaknus (IITP) DreamTaq Hot Start PCR Master Mix (2X) peareHTiHIH
keMeriMeH sxacansl, [ITP mporteci peareHT mpoTokoisl 6oipiHIa: [ITP KoMIOHEHTTEP KOCHIHABICH —
DreamTaq Hot Start PCR Master Mix (2X) 12.5ul, Forward primerlpul, Reverse primerlul, Template
DNA 3ul, Water, nuclease-free 7.5 pl. IITP TepMUAIBIK UK MIapTTaphl - OacTamKbl JeHATYpaIus
95 °C — 1 munyT, 95 °C — 30 cuxyHx, )kaosicy Temreparypacsl Tm x C ymin 30 cuxysn, 72 °C — 1 MuH.,
72 °C — 5 muH., mporiecc 34 peT KaHTaTaHbUIAIb, TTOJIMOMEPA3 Bl TI30EKTI peaKITus COTTI KYPTi3iii,
IITP enimi apsl Kapait TeHOTHIITEYTE Xibepinmi (2-cyper).

I-kecre — LCORL reninix npaiimep Tiz0exTepi

IIpaitmep Ti36ek ( 5'-3") OparMeHT ememi Kr/°C
LCORLF AGAATCGAGGCGCTTTACCT 373 mx 58,93
LCORL R GGCAACTTGCTGTATTCCCATC
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LCORL-373 bp

2-cypet — LCORL rewni I1TP peakmusicer kepceTkili, 2JIeKTpodapese

IITP 6nimin cenomunmey

[ITP enimin reHOTHIITEY 3 Ke3eH OONBIHINA KYPTi31Imi:

1) PCR emnimin Tazapty — ExoSAP-IT™ PCR Product Cleanup (Thermo Scientific, Lithuana)
peareHTiHIH KOMETIMeH >Kacasbl, 5)KYMBIC 0apBICHI TIPOTOKOJ OOMBIHIIIA KYPTi3iIi;

2) tizoextik IITP (sequenis PCR) xypri3y xymeic BigDye Terminator v3.1 Cycle Sequencing
Kit peareHTiHIH KoMeTriMeH CEKBEHEpJIey KYPBUIFBICBIHIAA MalBIHIANIBI, KYMBIC Oapwickl BigDye
peareHTIHIH MPOTOKOJIBI OOMBIHIIIA JKYPLIIIL;

3) cexBenepIey KypoutFbickiHa IITP eHiMin Koto, maiibra 6osiran [ITP enimi 3 caraTka cekBeHepiiey
kypeutrbIcbiHa (NGS Thermo Fisher Scientific) xoipuiapl. I'enoTunTey HoTHXKeci O6otibraITa LCORL
reHiHiH koaTay aitMarsiaga 6ip SNP g.228 C>T 6aitkanmsl (3-cyper).
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SNP g.228 C>T

3-cyper — LCORL reninin My¥amkap KbUIKbI TYKBIMBIHIAFbI, TeHOMBIHAAFbl SNP
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HoTuaxesiep koHe TAIKbLIAY

SNP manoaywi

3eprrey HoTmKenepi HeriziHme *KbeUIKbuapasiH LCORL reniniH xonray aiMmarsiHIarel 0ip SNP
g.228 C>T nokycrapeiaia anbikranabl. Ocel SNP apkbuibl xkacanran reHoruntep CC, CT xone TT
00J1/1b1. AJUTETIBIIK KOHE TEHOTUNTIK kuinikrepai Tannayaa CT reHeoTHIiHIH JKUJIIIT1 )KOFaphl OOJIBIT,
2.228 C>T SNP-i HWE-kepcetkimineH aybITKpIFaHbIH KopceTTi, p<0,05, am SNP-xi kanmbeiHa KenTipy
KepceTkimri opTama nomuMopdmmai kepeerri (0,25 < PIC < 0,50) (2-xecte, 3-cyper).

2-kecte — LCORL reniHiH reHOTUNTIK JKOHE aJUIEIbIIK KULIIT]

SNP Canbl Tenorun >xuimniri Astens xuiniri X2 PIC Ne
2.228 52 CC0,2667 | CT 0,4000 | TT 0,3333 C T 0,6490 | 0,3739 | 1,1944
C>T (07) (15) (09) 0,4667 | 0,5333

T'enomunmin Oene onuemoepi scane cananvix bencinepimer OAUIAHBICHL

LCORL reninin g.228 C>T SNP-inzeri renotuntep OoiibiHma MyFamkap KbUIKbI TYKbIMBIHBIH
JICHE eJIeM IepiMeH OaiinanbIchl 3-kectene kopceriired. g.228 C>T SNP-inaeri CT renotuni CC, TT
FCeHOTHUITEPiHE KaparaHa JCHE eJIIeMIepiHiH OOMBIHBIH OUIKTIr, ICHECIHIH KUFAIl Y3bIH/IbIFbI, KEY/IE
Opambl, XUTIHIIIK Opambl, J€HE CaliMarbl KaTapibl KOPCETKIITEPiHAE OaiaHbIChl KOFapbl OOJIIBI.
An TT renorumi CC reHoTuniHe Kaparanaa OOMBIHBIH OWIKTIri, »KUTIHIIIK Opambl, JEHE CalMarbl
KOPCETKIIITepiH/e OalIlaHbICh )KOFaphl 00JIIbI (3-KecTe).

3-kecre — LCORL reHi reHOTUINITEPIHIH )KbUIKbUIAPBIH JICHE OJIIIeMAepiMeH OaiTaHbIChI

I'enotun [ToxThIK JleHeHIH Keyne opamsl, Kimiammik Jlene cammMarsl,
OMIKTIT, CM KUFaIl cM OpaMsbl, CM KT
V3BIHABIFBL, CM
CcC 141,5+4.59° 149,542 .442 178,5+2,77° 18,0+1,06° 453,6+3,29*
CT 149,6+1.54¢ 152,17+£3.04° | 181,33+1,37° 20,241,200 462,6+3,55°
TT 146,2£1.39° 148,9+2.512 178,3+3,74° 19.,£1,13° 461,6+3,94°
P-Value 0,0001 0,021 0,026 0,001 0,0001

LCORL eeniniy ¢hunocenemuranvis azauibl Men MOMUS (KAuUmMaiaHamoll miz0ex) nosuyusiCblHbIY
cakmanyvli manioay

OPTYPIIi CYTKOPEKTI KaHyapJiap IblH dBOONUSIIBIK amy rporiecinge LCORL reninin e3repictepin
Tyciny ymin 0y 3eprrey NCBI nepexkopsinan 3e0y (XP 070647299,1), ipi kapa (XP 027399922,1),
azuanbik OyiiBon (XP 044801981,1), yit emkici (XP 017904811,1), xoit (XP 042107198,1) :xoHE WKBIITKBI
(XP 023494065,2) cusxrel TypaiH LCORL aMUHKBIIIKBUIIAPBIHBIH Ti30€riH xyKkTen anbil, MEGA7
OarmapiaMaiblK KypajblH MaiaaiaHblll Ti30ekTepre (DMIOr€HETUKANbIK afaml Taigaybl sKyprisinai
(4A-cyper), )xoHE MOTHB (KalTalaHATHIH Ti30€K) MO3UNUsIApbIHBIH cakTanysl MEME onnaitn tannay
OarapiaMachIHbIH KeMeriMeH Tanganisl (4B-cyper). @uno-reHeTHKaiblK aFain — Oyl aF3alapblH
HEMece OpraHu3MJEp TOOBIHBIH 3BOJIOLMUIBIK KapbIM-KaThIHACHIH KOPCETY YILUiH KOJIAaHBUIATHIH
nuarpamMma Hemece Mozenb [20]. Motif position conservation analysis — Oyl OHOJOTHSUIIBIK
JepeKTep/Ii TalgayAblH 9[ici, OHBIH MakcaThl — Oenrini 6ip motuBTepai (sruu, JJHK, PHK Hemece
aKybI3arbl BIKTUMaJ (QYHKIMOHAIABI OCJICeHAl aliMaKTap/bl) opTYpJli TypJiep HeMece HMOMmyJsiusiap
apachblH/a CaJbICTBIPY JKOHE OJIApIbIH cakTalyblH 3eprrey [21]. Tanmay HoTmxeci OOMbIHIIA aTalFaH
KaHyapJIapIblH ABOJIOUMSIIBIK IPOLECiHAS (DMIOreHETHKANBIK aFall OailaHbIChIHIA KAaTThl allllaKTaK
KOK, OallJIaHBICTBIH KaKbIH €KEHJIrH Kepyre 0ojasl, COHbIMEH Katap 6 Typui skanyapasiH LCORL
MIPOTEHHIK Ti30eri apachblHaFbl MOTUB OPbIHAAPBIHAA AaUTapbIKTall CAaKTaJIFaHbIH Kepyre 0omazbl.
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4-cypet — LCORL reHiHiH (QHIOTCHETUKAIBIK aFalllbl )KOHE MOTUBTEPIH (KalTalaHATHIH Ti30€K)
OPHBIHBIH CaKTaTyBIH TaJIay

TyprnepaiH dBONIOIUSITBIK TAPUXbI KOPIITiIeC OIPIKTIPY o4ici apKbUTBI KYPBUIFAH (DUIOTEHETHKAIIBIK
aramr apkeUTel Kepeetineni (A). Ceri3 Typain LCORL akysI3 Ti36eriHaeri MOTUBTEPIiH opHaTacysl (B).
P-MoHI MOTHB OpHBIHBIH MaHBI3IBUILIFEIH KopceTemi. TycTi OJOKTBIH Y3BIHIBIFEI OSNTiiai Oip MOTHB
OPHBIHBIH OpPHAJACYBIH, KYIIiH ’KOHE MAaHBI3IBUIBIFBIH Oinmipenii. MOTHB OpBIHAAPBIHBIH Y3BIHIBIFHI
oHBIH P-MoHIHIH Tepic morapudmine npomnopronanasl. by tyctep MEME 6armapnamansik xyiteci
APKBUTBI JKYPTi3UIreH MOTHBTIK TaIay HOTIKECIHIIE OCpiTeH.

Munonra makkaagarsl Tpanckpuntrep (TPM) skcnipeccusics

bi3 6y 3eprreyne LCORL reninin ARFBIPIBIH OPTYPITi VITIATAPEIHAAFEl OKCITPECCHS ECHT eIepine
Mummon Tpanckpuntke Oemy (TPM) omici apkeutel Tanmay xkacanblk, Oyt omic PHK cexBenepiey
JEPEKTEPIH ONIMEeymaiH Oip ofIici, 01 TeHHIH HEMece TPAHCKPHUINTTIH CaIbICTHIPMAIBI JKCIIPECCHUS
JIEHTeiH aHBIKTayFa MyMKiHIIK Oepeni [22, 23]. TPM apxputsl emmenred nepexrep NCBI momimerTep
Oa3achiHaH aNBIHABL Tanmayra coOJl JKak aTaiblk Oezme, muMmda TYHiHI, Mail yimacel, OyHpek ycTi
0e3iHiH KBIPTHICHI, OAYBIp, MIEMIPIIEK VITIACKI, OKIIeNe, CYHEK KeMiri, 00Kce OWIIIBIK €Ti, JKYPEK XKoHE
V3BIH TAIIIBIKTEI OVIIIBIK eTTep KaTapibl 11 yima aneraabl. Tammay HOTH)KecT OOMBIHINA €H YKOFaPHI
IKCTIPECCHs JEHTeHi coi JKaK JKbIHbIc Oesinme (14,414+1,624 TPM) Gaiikamanel. Opraiia geHreinep
mumba tyiiniage (10,0242,281 TPM), exnene (4,503+1,839 TPM) sxone maif yirmaceiaas (4,406+£1,304
TPM) Gatikanran. EH TemMeHTi sKerpeccus meHreiti xypek ymaceHad (0,757+0,022 TPM) ta0sutran
(5-cyper). byn sotmkenep LCORL reninin pre-mRNA dKCIIpecCHsChIHBIH YITIaiap apachklHaa opTypaIi
JeHreine OOJIaTHIHBIH JKOHE OCHI TCHHIH JKBUIKbINA Oenrismi Oip yimmanmapna, MBICANIBI, JKBIHBIC Oe3i
(hyHKIMACHIHAA, IMMYHIIBIK JKYHEe OpraHIapblH/Ia, THIHBIC aTy JKOHE Mail yImanapblHaa MaHbI3/Ibl PO
aTKapaTBIHBIH KOPCETE]I.
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LCORL reniniH, aiifbip ynnanapbingass MLITC

5-cyper — LCORL reHiH ®BUIKBIHBIH OPTYPIIi YIaTapbIHAAFbl SKCIIPECCHSICHIH TallAay
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JKbpITKpUTapIBIH ICHE eIeMIepi MeH yIlla CHUTaTTaMajapblHa jKaHyapiap/blH JKachl, KOpIiaraH
opTa (aKTopiapsl, 6cipy *Karaainapsl, KOPEKTEHY KoHEe TeHEeTHKAIBIK TYKBIM KyaJlay CHSKTHI 9pTYpIIi
(hakTopmap ocep eremi. CENEKIUSIIBIK ©CIpy OCHI dKOHOMHKAIBIK MaHBI3ABI OCNTiIepai TYPaKThI
JKaKcapTyFa KOJI KETKI3Y I H THIMII CTpaTeTUsICHI O0JIBITI TAOBLTA I, OipaK YpIaK apalbIFbIHBIH Y3aFbIpak
OoyybiHa OalIaHBICTBI YTHIMJIBI TCHETHKAIIBIK HOTIIKENEpre KOJI KETKi3y YaKbITThI KaXeT eTell.
I'eHOMIBIK ipiKTEy OENTriiepiH >Kakcapy *KbUIIaMJIBIFBIH apTThIPyFa KOMEKTECE Il HKOHE YpIaKTapbl
CYpBINTAy IIBIFBIHAAPBIH a3aiTagbl. SNP reHoTHnTepiHe HETI3AeIreH aHajlu3 aTajblK KOHE aHAIIbIK
MaJiJIapJibl €pTe CYphIlTayFa MYMKIHAIK Oepir, camajibl OeNruiep/i TeHETHKAIBIK TOCUIACP apKbLIbI
HAKTHI aHBIKTAYyFa YKOJI allajpl.

Ocnl 3eprreyne LCORL reniniH reH Ti3OekTepiHiH KonaTayiraH aiimarbiHga g.228 C>T SNP
anbIKTanabl. SNP reHorunTep OolibiHIIa MyFaimkap KbUIKbl TYKBIMBIHBIH EpPTIC 3ayBITTBIK THUITIHE
XKaTaThlH «3amaHy» xoHe «bakaly aranbik i3/epiHeH TaparaH 15 meH 18 aii apanbiFbiHIaFel 52 0ac
aTallbIK KBUIKBIIAPBIHBIH JICHE eJIIeMIepiMeH OalIaHbIChl TaiaHbIl, KbulKbIapaa CT reHoTwI
CC, TT renorunTtepine KaparaHaa KalTalaHy >KWIIT1 )KOFapbl OOJbIMN, JIeHe eIIeMIepiHiH OOHBIHBIH
OWIKTITi, JACHECIHIH KWFall Y3BIHABIFBI, KEYJEe OpaMbl, JKUTIHINIK OpaMbl, JI€HE CaJIMaFbl KaTapilbl
KepceTKimTepinae Oainanpichl xorapbl Oomael. g.228 C>T SNP-iH Tammay HoTHXenepi OOWbIHIIA
CT renoruni Myramkap >KbUTKbI TYKBIMBIH aCBUIAHIBIPY )KYMBICHIH/IA JICHE TYPKBIHBIH ©3TepiCTepiH
yKaKcapTy OOMBIHIIIA TeHETHKAJIBIK MaTeprall O0Ia bl IET aiTyFa HeTi3 0ap, anaiiia Oyi1 o1 e 3epTTey i
KaKeT eTefl.

LCORL reniniH aMuHKBIIKGBUIBI —TizOerimmeri (XR 011437179,1) opTypai CYTKOpPEKTi
KaHyapJiapJarbl JBOIIONMIIBIK KAThIHACTAPHI JKOHE MOTHBTEPIHIH CAKTalybIH TaJJayFa Kallbl
6 xanyapaelH ipi Kapa (XP 027399922,1), asmansik Oyi#Bon (XP 044801981,1), yit emkici
(XP 017904811,1), koit (XP 042107198,1), xpuikel (XP 023494065,2) aMUHKBIIIKBUIBI Ti30eri
TaJJIAHBII, TaJJay HOTHKECi OOMBIHIIA JKaHYyapJIapIbIH SBOFOIHSIIBIK MPOIIECIHEC (PHIOTEHETHKAIBIK
aramn OaiyIaHBICKIH/IA KATThI AJIIIAKTAK KOK, THIK KATBIHACTAPHI XKaKbIH €KEHIITl, COHBIMEH KaTap MOTHB
OpBIHJIAPBIH/IA A TAPIIBIKTal CaKTaJFaHBIH Kepiyre 00abl.

LCORL reHiHIH AUWFBIpABIH OpTYPJi WYIMATapbIHAAFel JKCIPECCHs JeHreinepine MummmoH
Tpanckpuntke 6emiy (TPM) omici apKpIIBI Tanaay HOTHXKeCI OOMBIHIITA aTanFad 11 yimana eH sKoFapbl
JKCTIpeccus NeHreii con xak Keiabic Oe3inne (14,414+1,624 TPM) Gaiikannel. OpTamia aeHreinep
mumda TyiiaiEge (10,02+2,281 TPM), exnene (4,503+1,839 TPM) xone maii yimaceinas (4,406+1,304
TPM) Gaiikanran. EH TemeHri skcnpeccus aeHreii sxypek yinaceiHad (0,757+0,022 TPM) tabbuiraH.
By votmxkenep LCORL reninin pre-mRNA skcnpeccHsChbIHbIH YINajiap apachliHia opTypJIi IeHr e/ e
0O0JIaTHIHBIH KOHE OCHI TeHHIH JKBUTKbIIA OeNriii Oip yimanapaa, MbICAIIbL, )KBIHBIC 0e31 QYHKIUSICHIH/A,
WMMYH/IBIK JKYi€ opraHiapblH/ia, THIHBIC ally JKOHE Mail yimajnapblHAa MaHbI3bl POl aTKapaThIHBIH
KepceTei.

KopbIThIHABI

3epTTey HOTHXKENEpiHe HeTi3/ene Kemin MyFamkap KbUTKbI TYKBIMBIHBIH EpTic 3ayBITTHIK THITIHE
KaTaThlH «3aMaH» koHe «bakail» aTanblK i37epiHeH TaparaH 52 atanbiK KbUIKBIHBIH CT reHoTunTi
KOPCETKEeH JKBUIKbLIAPIBl OHIMIUTIKTI apTThIpy/la TEHTHKAIBIK KOp pEeTiHAe KoJjaHyFa Ooaipl,
cebebi acconmanusIbK Tanaay HoTkesnepi OoiibiHIa CT TeHOTHIT KBUIKBIIAPIBIH J€HE TYPKBIHBIH
e3repiciHe alTapibIKTall ocep €TeTIH/ITIH KOPCETTi, COHABIKTAH OCHI MyTalls KeHiHT1 YpIaKTa TYKbIM
Kyanaysl 907IeH MYMKiH, OyJI MaJl ©HIMIH apTTBIPBII, TAOBIHIBI KaKcapTyFa KOMEKTEece/li, COHbIMEH
katap LCORL renin Mapkep TeH Jen caHayFra 00raibl eIl ecenTeimis.

ABTOpJIApABIH YJaeci

KH xone AC: 3eprreyni TYXKBIpbIMJIAIN, PeciMeil, KaH-)KaKThl deOueTTepre MOy Kacarl,
JKUHAJIFaH JIEPeKTepAl Talan, Makaia MoTiHiH panbiHganel. PY, KU, Cb xone AXK: makaiia MoTiHIH
COHFBI pe/IaKLUsUIaI, TY3€TyJIep eHri3ai. bapibik aBTopiap MakagaHbIH COHFBI HYCKACHIH OKBIIT HIBIFBII,
Kaparl, MaKyJIJaJibl.

Kap:kpu1aHapIpy Typajibl aknapart

Kympic 2023-2026 xpuimapra apHalFaH OarnapliaMalibIK-MaKCcaTThl KapiKbUIAHABIPY asChIHJA
NeBR21882327 «Aybul IIapyallbUIBIFBl  OHIMJEPIH OpraHUKAJIBIK OHJIPYy MEH OHJCY/H JKaHa
TEXHOJIOTUSJIAPBIH JJAMBITY» FBUIBIMU 3€PTTEY MICHOEPIH/IE KaP>KbUIBIK KOJIaybIMEH OPBIHIAJIIbI.
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Bausinne rena LCORL Ha n3MeHeHue 3kcTepbepa Kazaxckoii mopoasl omaneii Myramxap
Hypryncum K., CmakoBa A.K., Yckenos P.b., Ucxan K. K., bocranosa C.K., Kymanun A.K.

AHHOTaALUSA

[Ipeanoceuiku u nienb. KoneBoactso B Kazaxcrane — TpaauunoHHas U BaxHast otpacib. O1Hako B
rporecce e€ pa3BUTHS BOSHHKAIOT PSJl HEAOCTATKOB U ipobiem. Hampumep, B mieMeHHON padoTe 1mo
YIIyYIIEHHIO IOPOJ PEIKO UCIIOJIB3YETCS TeHETUUECKAsI CeNIEKLIN. B CBSI3U € 3TUM JaHHOE UCCIIeI0BAHUE
HarpasjeHo Ha m3yuenue Biusanst reHa LCORL (manee Ligand dependent nuclear receptor corepressor
like) Ha PKCTEpbepHbIC M TPOJYKTUBHBIC MOKA3aTeNy MOTOMCTBA MyFamkapcKoil Topobl Jiomaaei
Eptucckoro 3aBoJCKOro THIIa, MPOMCXOJAIICTO OT JMHHN kepebuoB «3aman» u «bakai». Llens —
000CHOBaHHUE HCITOJIb30BAHUS TEHETHYSCKOTO MaTepuaia JUIs CEICKIIMU TUIEMEHHBIX JKEPeOIIOB.

Martepuanbsl u MeTonbl. J[ist uccnenoBanus ObLTH OTOOpaHBI O0Opasllbl MIEPCTH OT 52 kepeOIloB
B Bo3pacte oT 15 mo 18 MecsreB, MPOUCXOAAIMNX OT JUHHUHA XepeOloB «3aman» u «bakai»
Myramkapckoit mopoasl EpTucckoro 3aBoJCKOro Tuma, COJAepKalluxcsi B KPECThIHCKOM XO35IHCTBE
«Azamar 2», pacmoiokeHHOM B Abaiickoit oOmactu. M3 oOpasmo Obuta Beigenena JIHK mis
MPOBEICHUS TEHETHUECKUX HCCIICOBAaHUM, W ObUI BBIMOJIHEH accoruaTuBHbIM aHanu3 reHa LCORL
METOJIOM OJIHOHYKJICOTHIHOTO mosmmopgusma (SNP). B pesynbrare uccienoBanusi ObLTH BBISBICHBI
TOJIMMOP(U3MEI TeHa, ACCOIIMUPOBAHHBIC C MMPOTYKTHBHBIMU Ka4eCTBAMHU.
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Pesynprater. 1lo pesynpratam mccienoBaHusl OJMHOHYKIEOTHAHOTO monmMopdmsma (SNP) nHamu
Obuta BhIABIEHA rerepo3urotHas mytanus C>T B mosunmm g.228 rena LCORL B renome somazeit
Myrakapckoi nopoasl, To ectb SNP C>T. Jlannsiii SNP knaccudunupoBaics Ha ciaeIyonne aeu:
CC,CTu TT. Ananu3s ajuiesIbHbIX U TEHOTUIMYECKUX YacToT rokasait, uto SNP g.228 C>T oTknonsiercs
ot paBHoBecust Xapau — Baitnoepra (HWE) (p < 0.05). [TokazaTens nHGpOpMaTHBHOCTH NOJIMMOpHU3MA
(PIC) cBunerenscTBOBa 0 cpeaneM ypoBHe noaumoppusma (0,25 < PIC < 0,50).ITo renoTunnueckum
gacToTaMm OBUIO YCTaHOBIJIEHO, 4TO YacTtoTa reHotuna CT Oputa Bemme, uem y CC u TT. Ilpu ananmse
cBs3u Mexay reHoturiamu SNP ¢.228 C>T rera LCORL u mpomepamu Temna Jomaaed MyramKapcKoi
MOpOJIbl ycTaHOBJIEeHO, yTo renotunt CT mokasan GoJiee BBICOKYIO CBSI3b C TAKMMH MOKA3aTEIsIMU, KaK
BBICOTA B XOJIKE, KOcast JJTMHA TYJIOBHINA, 00XBAT IPy/Iv, 00XBAT MSACTH U KUBAs Macca 110 CPAaBHEHHUIO C
redotunamu CC u TT. B T0 xe Bpems, rerotun TT npogeMoHCTprUpoBai 00iee BHICOKYO aCCOIIHAIMIO
C BBICOTOH B XOJIKE, 00XBATOM IISICTH M JKUBOW Maccol 1o cpaBHeHuto ¢ renoturiom CC.

3axmoueHne. Ha ocHOBe BBINMICYKa3aHHBIX PE3yIbTaTOB aHanmm3a SNP MOXHO TIPEIITONIOXKHUTH,
y10 TeH LCORL MoxeT ObITh MCIOJIB30BaH B KauECTBE MOJICKYJSIPHOTO MapKepa JUlsl JajlbHEHIIero
yIy4IIeHUs IUIEMEHHBIX KadecTB IMOTOMCTBA JIMHHH kepeOuoB «3aman» u «bakait» Eprtucckoro
3aBOJICKOTO THTIA Ka3aXCKOW MOpokI Jomaaeid Myramkapcekoro tama. OgHaKo BIMSHAE JAHHOTO TeHa
Ha MPOAYKTUBHBIE KayecTBa JiolIaaei TpeOyeT JONOIHUTENbHBIX UCCIIEIOBAHUI.

KiaroueBnie ciioBa: LCORL; ren; SNP; renotun; TPM.

The effect of the LCORL gene on the body conformation of the Kazakh Mughaljar horse breed

Kaster Nurgulsim, Anel K. Smakova, Rashit B. Uksenov, Kairat Zh. Iskhan,
Saule K. Bostanova, Aibek K. Zhumalin

Abstract

Background and Aim. Horse breeding in Kazakhstan is a traditional and important sector. However,
during its development, several shortcomings and issues arise. For example, genetic selection is rarely
applied in the process of breed improvement. Therefore, this study aimed to investigate the effect of
the LCORL (ligand-dependent nuclear receptor corepressor-like) gene on the body conformation and
performance traits of the offspring descended from the stallion lines “Zaman” and “Bakai” belonging
to the Ertis factory type of the Mughalzhar horse breed. The goal is to use the genetic material for the
selection of breeding stallions.

Materials and Methods. Wool samples were collected from 52 stallions aged between 15 and
18 months, descended from the stallion lines “Zaman” and “Bakai” of the Ertis factory type of the
Mughalzhar horse breed, kept at the “Azamat 2” farm located in Abai region. DNA was extracted from
the samples for genetic analysis, and an association study of the LCORL gene was conducted using the
single nucleotide polymorphism (SNP) method. As a result of the study, gene polymorphisms associated
with productive traits were identified.

Results. Based on the results of the single nucleotide polymorphism (SNP) analysis, we identified
a heterozygous C>T mutation at position g.228 of the LCORL gene in the genome of the Mughalzhar
horse breed, i.e., the SNP C>T. This SNP was classified into the following genotypes: CC, CT, and
TT. Analysis of allele and genotype frequencies showed that the g.228 C>T SNP deviated from Hardy-
Weinberg equilibrium (HWE) (p < 0.05). The polymorphism information content (PIC) indicated a
moderate level of polymorphism (0.25 < PIC < 0.50). The CT genotype was more frequent than the CC
and TT genotypes.

Regarding the association between genotypes of the g.228 C>T SNP of the LCORL gene and body
measurements of the Mughalzhar horse breed, the CT genotype showed a stronger correlation with traits
such as wither height, body diagonal length, chest girth, cannon girth, and body weight compared to
the CC and TT genotypes. Additionally, the TT genotype exhibited a stronger association with wither
height, cannon girth, and body weight compared to the CC genotype.

Conclusion. Based on the results of the SNP analysis mentioned above, the LCORL gene may be
used as a molecular marker to further improve the breeding qualities of the offspring descended from
the stallion lines “Zaman” and “Bakai” of the Ertis factory type of the Kazakh Mughalzhar horse breed.
However, the effect of this gene on the productive traits of horse breeds still requires additional research.

Keywords: LCORL; gene; SNP; genotype; Mughalzhar horse.
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Tyiiin

AnfplmapTTap MeH Makcar. JlyHMexysiHzeri cyapMainsl skepiepaiH mamamen 11% Ty3ganran
ankanTap Kypaiiel. MyHa sxepiepIiH KOJIeMiH SKOJIOTHSIIBIK TCUIACP apKbUIbI apTTHIPY — TOIBIPAK
KYHapJBbLUIBIFBIH CaKTall OTBIPBIN, ayblUl [IAPyalllbUIbIFbl JAKbUIIAPbIHBIH OHIMILIITIH TYpPaKThl
JIEHTeiIe YCTall TYPY KOJIapbIH i3]Iy 11 MaHbI3/IbI Mocelere aitHanbIpyna. COHFbI )KbUTIAphI A 1aTbI
MHUKpoar3ajap/ibl Maifaiany OChl cajaJarbl 3epTTeyJIepAiH Oosamarsl 30p OaFrbITTapbIHBIH OipiHe
affHaIIBl. OCIMIIKTEPAIH 6CyiHEe BIKIAT €TETIH CaHbIPpAayKYJIaKTap MEH OaKTepUsIiap CUSIKTHI Ak arbl
MUKpOaF3aiapAbl KOJIAaHy TONBIPAKTHIH TY3IaHYbI JKaFIaiibIHIa ©CY MEH JaMybIHa OH 9cep €Tyl MyMKiH,
COHfal-aK a30TThl OEKiTy MpolecTepiH OHTAMIaHIBIPY, OCIMIIK TOPMOHIAPBIH OHIIpPY, TYWHEKTEp
KQJIBIITACTBIPY, KOPEKTIK 3aTTapAbl TYTBIHY JKOHE OCIMIIKTEpJi MAaTOTCHICPACH KOPFay apKBLIBI
TOTIBIPAK KYHAPIIBUTBIFBIHBIH KOPCETKIMITEPiH j)KaKcapTyFa CeNTIriH TUTi3e/i. By aybut mapyanibuibFbl
JIAaKbUIAPBIH 6CIpyIe MaHbBI3/IbI IIapaapabiH 0ipi 0okl TaObuIa bl JKYMBICTBIH MakcaThl CONTYCTIK
KazakcTanHBIH Ty3Fa TO3iMOi ©CIMAIKTepiHiH pu3ochepackiHaH OO alblHFaH IITaMIaApABIH JTOHII
JaKbUIIap TYKbIMIApbIHBIH OacTalKbl 6cy Ke3eHepiHe acepiH Oaranay OoJbln TaOblIa bl

Marepuangap MeH ojictep. bakrepusibik mramaapabiH Typiaik uaeHtuduxamuscel 16S rRNA
reHiniH pparmenTid [ITP apKpuThl aMITHGUKAIHASIIAY XKOHE CEKBEHUPIICY OIICTEPi apKBIIBI KYPTi311/1i.
Kympic 6apeickina «KycTaHaliCKUi STHTaph» MBI 3bIFBIP CYPBINTbI TYKBIMIAPBIHBIH OCYiHE TY3Fa
TO3IMI MUKpOaFr3aJiap/iblH 9CepiH Oaranay MakcaThIHIAa TYKbIMaap 24 caraT 00kl MUKpOaF3aiapably
10° sxacymra/mMn TUTpI KyJlbTypajbabl Cy3iHAUIEpiMEeH, ain Oakpulay VIIIH aiblHFaH TYKBIMIAp
JUCTHIJICHTeH cyMeH eHuenni. OnaH KeiiH TyKbiMuap OeiMe TeMIlepaTypachlHia KalblpPbUIbII, 7
TOYJIKTEH COH OCKIHJICP/IIH CAaHBIH €CENTEeY apPKbLIbI TYKBIMIAP/IbIH OHTIIITITT aHBIKTANIbI. TYKBIMHBIH
OHTIIITIT1 MEH 6CY KapKbIHIBUIBIFBI (POpMYyJTIa OOMBIHINA €CETITeII.

Hotmxenep. 2024 xpumel  «BMO-KATU»  JKIIC-HiH Mukpoarzanap OHOTEXHOJOTHSCH
3eprxaHaceiaga Contycrik Kazakcran alimMarbIHIArbl Ty3Fa Te3iMal eciMAIKTep pu3ocdepachiHaH
OOJIIHIN aTbIHFaH MUKPOAF3ajiap/IbIH MAIIbl 3bIFBIPABIH TYKBIMBIHBIH OCYiH BIHTAJAHIBIPYy MYMKIH/IIT1
3epTTEJIiI, aJIbIHFaH JCPEKTEP YCHIHBLULIBL. 3epTTeY OapBIChIHIA 7 ITAMM 1PIKTEIII allbIHIbL.

KopwIThiHABL. 3epTTey HOTIKECIHIE AaJbIHFAH IMMTaMIAPILIH OCydi BIHTATAHIBIPY KacHeTTepi
MaMITbl 3BIFBIP TYKBIMIAPBIHBIH CalachlHa OH ocep eTKeHMIrl Oaikammbel. TYKbIMIBI KyJIbTYypasabl
CY3IH/IUICPMEH OHJICy HOTUXKECIHJIe TYKbIMHBIH OHTIIITITT MEH 6CY KapKbIHABUIBIFBI 5% - 8,4% neiiiH,
aJI TAMBIPJIAPBIHBIH, Y3BRIHABIFRI 50,2% meiiin apTTel. OCIMIIKTIH 6Cyl MEH JaMyblHa OH BIKIAT €TKEH
Paracoccus carotinifaciens 46P, Bacillus pumilus 54P, Paracoccus marcusii 58P, Bacillus megaterium
60P, Streptomyces corchorusii 79P, Microbacterium oxydans 91P, Microbacterium oxydans 97P
IITaM/Iapbl ipIKTETN anbIHARL. by mTaMmap Ty3Abl TOMBIpAKTapasl KallblHA KENTipy MaKcaThIHJA
Ooumomnpernaparrap MeH KOHCOPIMYyMAAp KYpacThIpyda KOJIaHbIIATHIH O0JIabl.

KiaT ce3nep: Mukpoar3a; Ty3ra TO3IMIUTIK; CYPBIIT; ITAMM; MAHIIbI 3bIFBIP; TOIMBIPAK.
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Kipicnoe

OJjeM/ie XaJblK CaHBI Kb CalbIH ocyae. TypakThl TypJe OcCil Keile >KaTKaH XaJbIKTBIH a3bIK-
TYJIK KaXETTUTIKTEpiH KaHAraTTaHIBIPY, a3bIK-TYJIK TaIlIbUIBIFEIH OOJABIpMay HeMece azaiTy
YIIiH TY3/bI TOTBIPAKTHI KAJBIHA KENTIpY jkKoHE Oackapy KaxkeT. TombIpaKk MUKpoar3ajapbl CalMarsl
OotibprHIIIA TOTTRIpaK MaccackiHbIH 0,5% a3 0eiriH FaHa Kypa/Ibl, ajaii/ia oJiap TOMBIPAKTHIH KaCHEeTTePi
MEH OHJAFbl TPOIECTEpPiH/e SNyl peJ aTrkapaabl. MuKpoar3amap TOTBIFY, HUTpaTTap TY3Y,
TOTIBIPAKTa OCIMJIIKTEp YIIIiH KOJDKETIM/II aMMOHUI HOHIAPBIH TY3Y, a30TThI OEKITY JKOHE TOTBIPAKTHIH
OPTaHUKAJBIK 3aTTAPBIHBIH BIIBIPAYBIH, KOPEKTIK 3aTTap/IbIH TPAaHCPOPMAIIUACHH KAMTaMachl3 eTeTiH
Oacka na mporecTepre KaTeicaapl. TY3IBUIBIK OCIMAIKTEp MEH MUKpOaF3alapFa €Ki Heri3ri MeXaHn3M
apKBUIBI 9CEpP eTe/i: OCMOCTBIK dCep YKOHE epeKIle MOHABIK acepiiep. OCIMIIKTEp MEH MHUKpOOTapra
ocep eTeTiH Tarbl Oip (akTop — TONBIpAKTaFbl CyAbIH Mediepi. Tomspak CybIHBIH MOTEHIMAIBI OJ
TOTIBIPAKTa CY/IbIH CaKTay AeHrewin oinmipesni. Cyapl ycTar Typy KaOisieTi TOBIPaKThIH TY3/1aHybIMEH
THIFBI3 OANIaHBICTHI, OFaH TOIBIPAK EPITIHAICIHIH OCMOCTHIK IMOTEHIIMAIBI ocep eTeni. TombpaKkTarsl
TY3ABIH JKOFapbl KOHIIGHTPAIMSACHI OCMOCTBIK JKOHE HOHJBIK CTPECKE, COHMal-aK OCIMIIKTEpIiH
KOPEKTIK 3aTTap/bl CiHipyiHAeTi TeHrepiMCi3miKke abI Kenedi. bys TeHrepimcisik keitdip KOpeKTik
aIeMEHTTep/IiH keTicneymriniriner oactam Na Hemece Cl geHreiiHiH KoFapbl OOIyBbIHA JeHiH e3repyi
MYMKiH. MyHJa#l e3repicTep ©CIMAIK TaMBIpJIapbl MEH TOIBIPAKTaFbl MUKPOAF3alapAblH KbI3METiHE
TiKeJIeH Tepic acep eTill, aKbIp COHBIH/IA aYBLT MAPYaIlbUTBIFbI JAKBUIIAPBIHBIH 6CY1 MEH JaMybIHa Kepi
BIKITATBIH TUTI3EII [1, 2].

TombIpaKTHIH TY3IBUTBIFBI — YU APy alTbUTBIFBI TAKBUTIAPBIH TAOBICTHI ©CIpyTe KeIePTi KeNTipeTiH
Heri3ri ¢pakTopiap. byl TombIpak MUKpoar3aiapbl apKbIIbl KOMIPTEKTIH MHHEPAIJaHY KbITaM/IbIFbIHA
acep eTyl apKbUIBI TOTIBIPAKTaFbl OPTaHUKAIBIK KOMIPTEK KypaMbIHA eJeyJli bIKnal eTefi. TonpIpaKTarsl
OPTaHUKAIBIK KOMIPTEK SpTYPIli PyHKIIMOHAIIBIK POJ aTKApaThIH OipHeme Kopiapra Oexinesni. XKaHa
TYCKEH OCIMIIK KaJABIKTapbl OacTamKkbina OeJIIeKTi OpraHWKaIbIK 3aTTapJblH KypamblHa Kipei.
blapipay 6aprickiHIa KOMIPTEKTiH Oip Oeuriri MUKpoar3anap apKbUIbl MUHEpaJTaHaIbl, all KalFaH 0eiri
CiHipiJIe/ i HeMece epireH OpraHnuKalbIK KOMIPTEKKe He TYMyC-KOMipTeKKe aifHamaus [3].

Ty3nanraH TONBIpaKTa ©CIMIIKTIH ©CYi MIEKTENIeTIHIIKTeH KOMIpTeK Kipici TOMeH OOITybl MYMKiH,
Oyl MyYHJail TOMBIPAKTaFbl OPTaHUKAIBIK KOMIPTEKTIH KYPaMBIHBIH COHKEC TY3ChI3 TOITBIPAKKa
KaparaHJa TOMEH OONybIHa okeneni. MyH/ail TOmbIpaKkTa MOHIBIK dCepiiep, OCMOCTHIK CTpecC JKOHE
TOTIBIPAK KYPBUIBIMBIHBIH HAIIAPIBIFRl CalaphlHAH MHKpPOAF3allapJblH OCJICEHAUTITT TeMeHaeyl
MYMKiH. TY3BUTBIFBI )KOFAPBI TOMBIPAKTa MOJICHH OCIMIIKTEP/IiH JaMybl alTapJIbIKTail ToMeH 00aIpl,
TINTI 3USHCBHI3 OOJIBINT CAHAIATHIH TY3/BIH, MBICAIIBI, KOMIPKBIIIKBII, €Ki KOMIPKBIIIKBUT XKOHE KYKIpT
KBIIIKBIIIBI KaJIbIIMHA TY3BIHBIH JKHHATYBI TONBIPAK EPITIHIICIHIH OCMOCTHIK KBICBIMBIH apTTHIPHII,
OCYIH TeXeyiHe okenesi. TompIpakTa TY3/IbIH IIaMaJiaH ThIC KHHATYHI OCIMIIKTIH ylaHybIHA KOHE
YKOWBLTybIHA ceOen 00y MyMKiH. Erep kanmaii 1a 0ip Ty3 0acka Ty3raKaparaHaapTHIK Meep e 0oca,
TOTIBIPAKTHIH OCIMAIKTEpTe 3USHIBUIBIFEI apTaabl. TOMBIPAKTHIH KBIPTHUIATHIH KaOATHIHAAFBI TY3BIH
anmel Meepi 1,5% koHe oaH yKOFaphl OOJFaH JKaFalia aybll MIapyallbUIBIFbl TaKbUIIapbIHBIH
KOTIIIUTITT KAJIBINTHl JaMH aaMaiiel. TOMBIpaKTeIH TY3ABUIBIFBIH PETTEY/IE MUKpOaF3ajiap/Ibl, acipece
caHbIpayKyJIaKTap MEH OaKTepHUsIIapIbl KOJAAaHY aybll MAPYallbUIBIFEl OHIMICPIHIEPiHIH canachkl MeH
OHIM/ILTITIHE OH 9cep eTeli, COH/Ial-aK OJap/IbIH CTPECCKE TO3IMILUTIITIH apTThIpaIsl [4-6].

MarepuaJjizap MeH dicrep

3eprrey HbicaHbl — «KycraHaiickuii SHTaph» Maiiabl 3BIFBIP CYpBIOBL. LlTammapael Typik
nneaTudukanusanay ymiH 16S rRNA reninig ¢parmMenTi ammmnbuKanusIaHbIl, CEKBEHHPIEY
xyprizinai. [ITP peakiusicer ymrin yauBepcan s mpaiimepiep 27F sxone 1492R xonmpaHbuiAb!. AJTBIHFAH
tizoekrep NCBI GenBank manmimertep 6a3aceimer BLAST GarmapimaMachkl apKbUThl CaNBICTBIPBLUIIBL.
Cotikecriri xorapsl Tiz0exkTep GenBank-ke Tipkenin, WHBeHTapibIK HoMipiep (Accession numbers)
Oepinai. Toxipube OapeickiHAa xJopsbl HaTpuilain opTypai (1%, 2%, 3%, 4%, 5%, 7%, 10%)
KOHIIEHTpalMsIapbIHAA TYPAKTHI ©Cy KabijeTiHe ne ImTaMaap a30Tchl3 CYHbIK BEpK KOpeKTik oprachiHaa
ecipinai. bépk kopekTik opraceinblH KypaMbl: NaCl — 0,2 r; caxaposa — 20 r; K:HPO4 — 0,64 r; KH2PO4
— 0,16 r; CaSO4-2H20 — 0,05 r; MgSO4-7H20 — 0,2 1; Na2MoOa4-2H-0 (0,05%) — 5 mur; FeSOs-7H-0
(0,3%) — 5 mut; auctunaenres cy — 1000 mu; pH — 7,3. bByn opraga Mukpooarsanap 3 Toy:mik Ooiibr 28-
30 °C remnepatypajia TepMocTarTa ecipinmi [7-9].
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3epTXaHalbIK TOHKIpHOETEp MHUKPOOMONOTHSIIBIK Ta3albIK (CTEPHIIBIIK) TallanTapbhlH CcaKTai
oteIpbIn opeiHaanasl. 'OCT 1203685 crannapteiaa coiikec 0yTiH 100 nana TYKbIM ipiKTeNiM, aiIbH
aJia 3apapchI3AaHAbIPBIUIFaH JJaMHHAp OoKc imine Whatman xarasel Tecenret [lerpu TabakiiagapsiHa op
tabakmrara 100 TyKbIMHaH OpHANIACTHIPBUIIBL. ToxipuOe TopT KalTaraHbIMMEH Ky prizinmi. Tykeimmap
algbIMEH KYOBIp CybIMEH >Kybulblll, KediH 0,05% kanuii mepmaHraHaTbl epiTiHAICIMEH OHJIEININ
3ajanchl3aanabIpbUIabl. TykpiMaap 10° sxacyima/mMia TUTPIII MHUKpOar3a KyJITypajiblbl CY3iHIUIEpiMEH
24 carat OOIBl eHJIENl, aj 0aKbpUlay HYCKAChIHOA AWCTHIICHIEH Cy KOJIAHBUIABL. TYKBIMHBIH ecy
KapKbIHIBUTBIFBIH aHBIKTAY YIIiH ToHIep 48 carat 00iibr 28 °C TemmepaTypajia CaKTaJJIbl, aJl OHTIIITIKTI
aHBIKTAy YIIH 0eMe memnepamypacsinoa 24 carat 00MbI CaKTaIAbl. OHTIMITIK KOPCETKIII KaJIBIIITHI
©CKIHJIep CaHbIH CAaHBIH €CENTEY apKbLIbl HAKThI YaKbITTa OaFranaHabl, TYKbIMHBIH OHT1IITII TOMEHIET1
(hopmyna GoiipiHIIa aHBIKTAIEI (1):

OnrimTix (%)=(n+N)*100 (1)

MYH/IaFbI: 1 — OHTeH TYKBIM/Iap CaHBI,
N — ITetpu TabGaKmackiHAAFbI OAPIIBIK TYKBIM CaHBIL.
AJl TYKBIMHBIH ©CY KapKbIHIBUIBIFBIH aHBIKTay MaKCaThIHAA 3-IIi KYHI ©HIeH TYKbIMIAap CaHBIH
ecemnTey YIIiH Keleci popMyrna KOIIaHbIIbI (2):

D=n/Nx100 )

MYHJaFbl: D — oCy KapKbIHIBUTBIFBI (%), SFHU 3-111 KyHI ©CKEeH TYKBIMAAPABIH JKalIbl TYKBIM
CaHbIHA IAKKAHIaFbl MTAWbI3]IBIK YIIECi;

n — Oenrini Oip Ke3eHae OHreH TYKbIMIAPIbIH CaHBL;

N — IMeTpu TabakNIachIHAAFbI OAPIBIK TYKBIMIAPIBIH CAHbI.

HoaTuaxesiep skoHe TAIKbLIAY

OciMIikTep MEH MHUKpoar3anap TaOUFM JXKOHE arpo3KoXyHesnepae Kypleli CHUMOHOTHKAIbIK
KOHE aCCOLMATUBTI KaTbIHACTApAbl KAJbIITACTHIPATHIH THIFBI3 OalnaHbicTa. OCIMAIKTEPIiH TaMbIp
aiimMarbiHIIa — pu3ocdepaza KOPEKTIK 3aTTaplblH alMacyblH, ©CYiH peTTeyJie KoHE OCIMIIKTepi
MaTOreHAEPICH KOpFay/ia MICHIyIli PeJ aTKapaThlH dpTYp:i OakTepusuiap MEH caHbIpayKyjIakrap Oap.
Al eciMIIKTEp 63 Ke3€TiH e TONBIPAKKA TAMBIP 3KCCYIAaTTAPbIH — Al 1aJIbl MUKpPOAF3aIapAblH 6Cy1 MEH
OeNCeHTIITiH BIHTAAHABIPATHIH KOMIPTET1 KO3/IEpiH MIbIFapasl. TaMbIp 3KCCYAaTTapPBIHBIH KypaMbIHa
aMMH KBIIKBUIAAPH!, KAHTTAP, OPraHUKAJIBIK KBIIIKbUIAAP, (eHonmap MeH (GepMeHTTep, CUIHAJIIBIK
MoJIeKyJajlap Kipeli jkKoHe KOPEKTIK 3aTTapibl epiTy, KOPFaHBIILI, TONBIPaK KYPBUIBIMBIH YKaKCcapTy
KbI3METTepiH aTkapanel. M. Awupberxos, H. Manuykas, /[. Taxenosa, C. Ilyuxosa, M. Ayscanosa
xyMmbIchiHAa ContycTik KazakcTaHHBIH ericTiKTepiHe OakTepHsUIbIK penapaTrap KolJaHyAbIH dcepiH
3eprrereH. Tomblpak KyHapibUIBIFBIH apTThIpyAa OaKTEepHUSAJIBIK MpenapaTTapasl KOJIAaHy eCiMIIKTIH
OHTIINITITiHE, OCIMIIIKTEP/IiH 6CYy TNHAMUKAChIHA, MACCACHIHBIH KUHAITYbIHA OH acep erexi [10].

Axmona o0nbiceiHbIH LopTanp! sxone LlenuHorpan ayjanapbelHbIH COPTaH JKepiiepie OCKeH Ty3Fa
TO3IMI 6CIMIIIKTEpiHIH pr3ochepachiHaH aTbIHFaH TOMBIPAKKAa MUKPOOHOIOTHSIIBIK TANIAY Kacay Oy
OCIMIIIKTEp/IIH TaMBIp aiiMarkl MHUKpoar3ajapra 0alf eKeHiH )KoHe OHBIH TOTBIPAK TY3y MpoIleci MeH
eCIMIIKTEpre THIHAMTKBILI PETiHAE KOJIJaHy1a MaHbI3Abl POJI aTKapaThIHBIH KepceTTi. bemniHin ansiHFaH
149 mTaMHBIH iTiHEH TY3Fa TO3IM/II MUKpOaF3aiap TaHam ajJbIHIbI.

[rammap 16S rRNA reHiHiH ceKBeHHpPIICY HOTHKEIepi O0MBIHINA aHBIKTANBI, Bacillus, Paracoccus,
Pseudomonas, Streptomyces, Microbacterium xoHe Synergistetes TybICTapblHa >KaTKbI3bUIABL. OpOip
Tiz0ek GenBank 0a3aceiHa JKYKTellil, eKe WHBEHTAPIBIK HoMipiaepMeH Tipkenmi. Exi mramm (91P
woHe 97P) Microbacterium oxydans Typine coiikec xenmi, an Bacillus megaterium exi Typiai yATizae
(39P xone 60P) ansikTammas (1-kecTe).
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I-kecte — 16S rRNA cexkBeHHpIIey HOTHKECIHEC aHBIKTaIFaH OaKTePHSUTBIK MITAMMIAP/IBIH TYPIIK
colikecTirl

Ne | IlItamMM KombI GenBank Ne AHBbIKTanFad 6akTepus Typi
1 10P PV382178 Synergistetes bacterium

2 39P PV382293 Bacillus megaterium

3 46P PV382275 Paracoccus carotinifaciens
4 53p PV382281 Pseudomonas corrugata
5 54p PV382282 Bacillus pumilus

6 58P PV382299 Paracoccus marcusii

7 60P PV382200 Bacillus megaterium

8 79P PV382206 Streptomyces corchorusii
9 91P PV382314 Microbacterium oxydans
10 97pP PV382318 Microbacterium oxydans

Tysra TO3IMAUTIKTI aHBIKTAY YIIIH OCIMIIKTepAiH pu3ochepachiHaH OOIIHIN albIHFAH aTalFaH
MUKpOar3aiap 3epTXaHaJbIK araaina xmopisl Harpuiain typiai (1%, 2%, 3%, 4%, 5%, 7% xoHe
10%) KOHIIEHTPAIUSCHIHIA OCIPIIJIl KOHE OJIIIeMIEPl alblHAbL. 3ePTTEY HOTHIKECIHAE TY3/bl OpTaja
€H JKOFaphl TO3IMJIUIIK KOPCETKEH MITaMJIAP/IbIH aybll MIAPyalllbUIbIFbl JAKbUIAAPbIHBIH OHIMIUIIHE
acepi 3eprrenai. On yuriH Maiiel 36IFBIPABIH «KyCcTaHaHCKUI SHTaphy CYPBIOBI allbIHBI KOHE in Vitro
JKaraalbIHAA TITaMIAPIbIH KYJIbTYpallbIbl Cy3iHALIEepiHiH ocepi 3epTreni (1-cyper).

Paracoccus marcusii Bacillus megaterium
58P 39P

Bacillus megaterium Pseudomonas Microbacterium
60P corrugata 53P oxydans 97P

Streptomyces corchorusii T9P Microbacterium oxydans Synergistetes bacterium 10P
91P

1-cyper — In vitro >xargaifbIH1a MAIIBI 3BIFBIPJIBIH 6CY1 MEH JJaMyblHa MUKpOAF3aiapIblH ocepi

Paracoccus carotinifaciens 46P, Pseudomonas corrugata 53P, Bacillus pumilus 54P, Paracoccus
marcusii 58P, Streptomyces corchorusii 19P, Microbacterium oxydans 97P mramaapbIHBIH KYJIbTYpaJbIbl
CY31HIiJIepiMeH TYKbIMIApbl OHJEY OaKblIayMEH CalbICTBIPFAH/Ia MAMIIbl 3BIFBIP TYKBIMIAPBIHBIH
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eCy KapKbIHIBUIBIFBIH 5% - 8,4% meiiH apTTeIpAbl. ATanFaH MTaMIapIblH METaOOIHUTTEPI 3BIFBIP
TYKBIMJIAPBIHBIH OHTIIITITiH OpTa ecenteH 8,4% neitin ketepai, Paracoccus marcusii S8P HyckachiHIA
MaMIbl 3BIFBIP TYKBIMIAPBIHBIH eHrimTiri 98,3% ne#tin xerti. Paracoccus carotinifaciens 46P,
Pseudomonas corrugata 5S3P, Bacillus pumilus 54P, Paracoccus marcusii S8P, Streptomyces corchorusii
79P, Microbacterium oxydans 91P mraMaapsIHBIH KyJIbTypalbIbl CY3iHIIIEpIMEH OHJIETCH/IE ayKCHH
TY3ymri ocep OaiKaljpl, MYHJa OJKCIIEPUMEHTTIK HYCKaJapJarbl MaWIbl 3bIFBIP TaMbIPIapbIHBIH
Y3BIHIIBIFEI OaKpuIayad oprta ecerreH 50,2% apThiK O0sas! (2-KecTe).

2-kecte —«KycraHalickuii sHTapb» MaiJIbl 36IFBIP CYPBIOBIHBIH ©CY1 MEH JaMyblHA MUKPOAF3alapIblH
KYJBTYpalb/bl CY3iHIIEpiHiH acepi

[Iramm Ocy Omnrimrik, | Ockinaepain | Tambipasiy | Tambipinanap
KapPKbIHIbUTBIFBI, % V3bIHIBIFBI, | Y3BIHIBIFBI, CaHblI,
% (7 Toyik) cM M JaHa
(3 Toyutik)
Bakpuray 86,6 86,6 4,0+0,1 4,5+0,3 1,0
Synergistetes bacterium 10P 88,3 88,3 4,3+0,2 5,7+0,3 1,0
Bacillus megaterium 39P 86,6 88,3 2,6+0,1 5,5+0,4 1,0
Paracoccus carotinifaciens 46P 95,0 96,7 4,6+0,0 6,1+0,1 1,0
Pseudomonas corrugata 53P 91,6 93,3 4,0+0,1 6,4+0,5 1,0
Bacillus pumilus 54P 93,3 933 4,0+0,4 6,7+0,2 1,0
Paracoccus marcusii 58P 95,0 98,3 3,3+0,3 5,4+0,1 1,0
Bacillus megaterium 60P 88,3 90,0 2,7+0,2 4,7+0,4 1,0
Streptomyces corchorusii T9P 93,3 93,3 4,5+0,4 7,3+0,1 1,0
Microbacterium oxydans 91P 90,0 95,0 4,7+0,2 7,3+0,3 1,0
Microbacterium oxydans 97P 91,6 95,0 2,2+0,1 4,7+0,2 1,0
ETAA0,5 1,3 1,1

Mukpoar3anapablH KyJIbTypallbIbl CYHBIKTRIFbI «KycTaHalCKUil SHTaph» 3BIFBIP CYPHIOBIHBIH OCYi
MEH JIaMybIHa KeIlIeH Il OH dcep eTeli, OCIMAIKTEp IiH KOJIaiChI3 )KaFaiiapra TO3IMIUTITIH apTThIPaIbl
JKOHE TYKBIMHBIH CallachlH JKaKcapTyFa BIKHAN eTelll. 3epTTey HOTHXKECIHIEe MAMIIbI 3bIFBIP TYKBIMBIH
OKIIIayJTaHFaH U30JSITTAP/IbIH CYCIICH3UACHIMEH OHJICY OCY YHEPTUSICHIHBIH, 3epTXaHAJbIK KaF/Iai1arbl
OHTIIITIKTIH, COHJAi-aK TaMbIp Y3bIHJBIFBIHBIH aWTapJIbIKTall ©CyiHe OKEeJETiHI aHBIKTAJJIbI.
BakrepusiiapMen e3apa OpeKeTTeCyre >KOHE TYPJICHYre KaTbICaThlH OapiblK KOPEKTIK 3aTTap MeH
AJIEMEHTTep (EepPMEHTTEPAiH KaThICYbIMEH SPTYPIi peakuusuiapAaH eTeil. 3epTTey YVIIiH allbIHFaH
MUKpoOaF3aiap Typiiepi ecimaikTepre Typuiime acep ereni. Meicansl, Bacillus, Pseudomonas — ecy
TOPMOHAAPKIH Oeemi, an Synergistetes GakTepusIapbl aHA3POOTHI OPTaa OPEKET ETEi, OPTaHUKAIIBIK
3aTTapAbl BIIBIPATHII, TOIBIPAKTAFBl MUKPOOHMOJIOTHSIIBIK TEMe-TeHMIKTI KOJiayFa KOMEKTeCel.
Bacillus TybICBIHBIH MHKpOaF3ajiapbl COHbIMEH KaTap ¢ocdopabl epuTiH (opmara alHaIABIPAIbI,
KYpPFaKIIBIIBIKKA )KOHE TY3Fa TO3IMAUTIKTI apTThipansl. Paracoccus GakTepusiiapbl aHTHOKCHIAHTTapAbI
OHJIIPETiH KaCHETKE e, COHBIMEH KaTap OCIMIIIKTi TOTBIFY CTPECiHEH KOpFalbl. Pseudomonas TybICbIHA
JKaTaTBIH OaKTepHsIapablH OCJICEHAUTINT OHBIH AHTAarOHWUCTIK OeJCEHAUTIriHe HeMece OCIMIIKTIH
KOPEKTEHY1H JKaKcapTaThIH KaCHeTiHe OaiIaHbICThI 0OTYBI MYMKIH JIET€H KOPBITHIH/IBI )KacayFa 00Ja bl
Streptomyces TybICbIHA aHTUOMOTHUKTEP MEH (PEPMEHTTEP OHJIPY, MATOreHACP/Al 0acy KacHeTTepi ToH,
COHBIMEH KaTap TaMblp MaHBIHAAFbl MUKPOOMOTAHBIH KYpaMmblH OHTainaHneipansl. Microbacterium
KelOip Typiepi ayKCHUHJIEP CUSIKTBI ©CIMIIIK ©Cy TOpMOHAAPBIH Oe1ei. by —tamblp xyiHeciHiH JaMybIH,
TYKBIMHBIH OHYiH JKOHE BETE€TAaTHBTIK MACCAHBIH apTYbIH BIHTAJIAHABIPAIBL. 3BIFBIP MAKbUTBI TAJIIBIK
TIeH Mail YIIIiH ecipisie/li )KoHe OHBIH TaMBIp JKYHeC] mai1amsl MUKpoOTapMeH CHMONO03Fa KAKChHI TYCEIi.
CoHJIBIKTaH MUKpOAaF3aiap Maiibl 36IFBIPABIH OCYIH KYIICHTII, OHIM canachblHa OH dcep €Tyl MYMKiH
[11].

XKannel anFaHza MUKpoar3ajgap TOIBIPAKTa OPraHUKAJbIK 3aTTapAbl BIIBIPATHIN, KOPEKTIiK
AJIEMEHTTEP Il allHAIBIMFa TYCIPY apKBUIBI TOMBIPAKTHIH KYPBITBIMBIH KaKcapTaabl. KOpekTik 3aTTapapiy
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OCIMIIKKE CIHIMIUIIrH apTTBIPbIN, Maiaanbl MUKpOAF3aiap MOMyJSUUSICHIH TYpaKTaHIbIpa OTBIPHII,
TONBIPAKTHIH TMaiaasl MUKPOOHOTa KYPaMBIH KaJlbIITACTHIpaasl. [laiinansl MHUKpOOpraHM3MAEPIiH
OCBIHIAH KEIEH TI OPEKEeTi IKOXKYHE TYPAKTHIIBIFEIH KAMTaMAChI3 CTEII.

KopbITbIHABI

3epTTey HOTIDKECiHAE Maiibl 3bIFbIpAbIH «KycTaHalickuli sSHTapb» CYpPBIIBIHBIH ©CYyl MEH
JlaMybIHa MUKpOAaF3aiapAblH KyJIbTypalbIbl CY3iHAUIEPiHIH KEeMIEH/II dcepi aHBIKTAIAbl. MHUKPOOTHIK
MeTabONHUTTEP OCIMIIIKTIH 6CY KapKbIHIBUIBIFBI MEH TYKBIMHBIH OHTIIITITIH apTTHIPBII, OCKIHIEPIiH,
COHMIal-aK TaMBIp JKYHECIHIH KapKbBIHIBI JaMyblHA BIKIMan eTTi. HoTmwkeciHme, OCHl CYPBINTHIH
Oacramnkbl 6Cy Ke3eHJepiH/Ie OH acep KepceTKeH THiMl mramaap: Paracoccus carotinifaciens 46P,
Bacillus pumilus 54P, Paracoccus marcusii 58P, Bacillus megaterium 60P, Streptomyces corchorusii
79P, Microbacterium oxydans 91P, Microbacterium oxydans 97P ipikrenin ansiaabsl. By MUKpoOTBIK
IITaM/Iap 3bIFBIPIBIH TAMBIP KYHECIMEH CHMOMO3/IBIK 9PEKETKE TYCE OTHIPBIIT OCIMIIKTiH PU3UOTOTHSLTBIK
nporectepin OenceHmipeni. by e3 ke3eriHme oCIMIIKTIH Ty3Fa TO3IMIITITIH apTTBHIPBI, KOPEKTIiK
3aTTapbl CiHIPYiH JKEHUTAETEi. 3epTTey HOTIKECIHIe TaHIAJIFaH IITaM/Iap MAIIbl 3bIFBIPIBIH TYKBIM
carachlHa KOHE MalJIbUIBIFBIHBIH KOPCETKIIITEPiHE OH dcep eTil, Ooyaniakra onapisl Ononpenaparrap
JKacay MakcaTbhIH/Ia TaiiiajJanyAblH MYMKIH/IIT1H KOPCETTI.

Kopeita aiiTkanma, Ty3fa Te3iMAl OCIMIIKTEp TaMmblp aHMarblHaH aJbIHFAH 1pIKTEJTeH
MUKpOaF3aiIapAblH KyJIbTypaiblIbl CY3iH/IEpi MaIbl 3bIFBIP OCIMIITIHIH OacTamnKel ocy Ke3eHAepiH
OenceHmipyre, OHBIH MOP(O(U3NOIOTHIIBIK KOPCETKIIITEPIiH KaKCapPTyFa, dKOJIOTHSIIBIK Taza aybll
[IapyanibUTbIK TEXHOJIOTHSUIAPBIH JAMBITYFa Heri3 0oia ana ibl. OchiFaH OaiiIaHbICThI arpOdKOKYHenepie
nai1aael MUKpOaF3ajiapra Heri3/1e/reH OuornpenapaTTap/ibl naiaanaHy — TONBIPAKTHIH KYHAPIIbUIBIFBIH
cakTay, SKOJIOTHSUIBIK TYPFBIJIaH KAYiIlCi3 OHIM OHIIPY KOHE aybUl MIapyallbUIbIFbIH OPHBIKTHI JTAMBITY
YKOJIBIH/IAFbI MaHBI3/IbI MIEITIM/IEPIiH Oipi OOJIBIT caHaIa b

ABTOpPJIAP/bIH KOCKaH YJieci

I'M, AH, BB, AA: 3epTTeyai *KYpri3ii koHe pacimMaei, 91e0u IepeKKe3AepAl 131e/11, )KUHAIFaH
JepeKTepAl Tanaaasl, Kojbkazoa naibiHgansl. AH: Komka3z0aHbl TYNKUTIKTI pefakiusuiay >Kyprisji.
Bapnbik aBTOpiiap Komka30aHbIH COHFBI PEIAKIIUSCHIH OKBIIBI )KOHE MaKYJIIa b,

Kap:kbl1aHabIpy TypaJibl aknapar

Anreic aiity. byn makana Kazakcran Pecy6mmkacer JKorapsr OiTiM jkoHE FBUTBIM MUHHUCTPIIITIHIH
2024-2026 xwinpapra apHanrad JKTH Ne BR 24992961 «Aybul mapyalllbUIbIFBl JTaKbUITAPbl MEH
TOIBIPAK KYHApIBIFBIH apTTHIPy YVIIIH OHOXYyHenepai KojijaHa OTBIPBIT KeMip KaJAbIKTapblH
OpraHOMHUHEpaIAbl THIHAUTKBILITAPFAa KailTa eHJAEYIiH XaHAa TEXHOJOTHsJIApBbIH >Kacay» MaKCcaTThl
KapsKblJIaHIbIPY OarapiiaMachl asiChlHAA IIbIFapbIIIbL.
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Bausinue cojieycTOHYUBBIX 0aKTEepHii HA BCX0KeCTh M Pa3BUTHE NPOPOCTKOB CEMSIH JIbHA
Makcyt6ekoa ['.T., HayanoBa A.Il., baumberoBa 3.M., AMamxonoBa A.A.

AHHOTALUSA

[Ipeanoceuiku u 1ens. Okoso 11% opormaemMbIX 3eMeNlb B MUPE COCTABJISIIOT 3aCOJICHHBIC TTOJIS.
VYilydnieHue Takux 3eMeilb 3KOJIOTHUYECKUMHU MTOAX0AaMH A€IaeT BaXKHBIM MIOUCK ITyTel MOoAnepKaHus
YPOKalHOCTH  CEJBbCKOXO3SHCTBEHHBIX KYJBTYp Ha CTa0MJIBHOM YPOBHE IIpH COXPAaHCHUH
IJI0J0pOJus 1MouB. B mocneaHne roabl MCIOIB30BAaHUE IMOJIE3HBIX MUKPOOPraHM3MOB CTaJI0 OAHOMN
13 OOHag&KMBAIOIIMX OO0JNACTel HccieoBaHWl B 9TOW obOnactu. lcrmonb3oBaHHE TIOJNE3HBIX
MHUKpPOOPTaHU3MOB, TaKUX KakK I'puObI U OAKTEpHH, KOTOPBIE CIIOCOOCTBYIOT POCTY PAaCTEHHM, MOKET
IIOJIOKUTEJIBHO HOBIMATH HAa POCT M PA3BUTUE B YCIIOBUSX 3aCOJIEHUS ITOUBBI, @ TAK)KE CIIOCOOCTBOBAThH
yIYUIICHUIO TOKa3aTeel IUIOAOPOIUs MOYBBI 3a CUET ONTHMH3ALMU HPOLECCOB a30T(UKCALNH,
IIPOM3BOJICTBA PACTUTEIBHBIX TOPMOHOB, 00pa30BaHus KIIyOHEH, MOTpeOJIeH S TUTATEIbHBIX BELIECTB
W 3alIMThl pacTeHUH OT maroreHoB. Co3zgaHue ONArompHATHBIX YCIOBHH AJSl Pa3iMYHBIX TPYIIT
MUKpPOOPTaHU3MOB, C IEJIbI0 ONTHUMU3AINN TPOIECCOB MOBBIIMICHNUS TUIOA0POAMS TTOUBBI M YITyUIICHUS
€€ CBOICTB - OJIHO M3 B&)XHEMIINX YCIOBUH IIPU BBIPALIUMBAHUU CEJIbCKOXO3SMCTBEHHBIX KYJBTYP.
Lesnbto naHHON paOOTHI SIBISETCS OLICHKA BIMSHUS BBIACICHHBIX ITAMMOB MUKPOGIIOPHI COIOHYAKOB
Cesepnoro Kazaxcrana Ha BCX0XKECTb CEMSIH 36PHOBBIX KYJBTYD.

Marepuansl 1 MetoApl. BumoBas maeHTudukanus OakTepUaIbHBIX IITAMMOB IMPOBOIWIIACH C
MOMOIIBI0 METOAOB aMIUIM(UKAIIMKU U ceKBeHUpoBaHusi (parmenta rena 16S pPHK c¢ momomrsio
IIIIP. B xome pa®oOTBI C 1ENBIO OIEHKH BIUSHHUS COJCYCTOMYHMBBIX MHUKPOOPTAaHU3MOB Ha POCT
CEeMSH MacilM4HOTO copTa JibHa «KycraHaiickuil sHTapp» ceMeHa B TedeHue 24 4. oOpadaTwIBaIH
KyJbTYpalabHbIMH (prbTpaMu THTpOM 10 KII/MJI MHUKPOOPraHW3MOB, a IHOJYYEHHBIC AJIsI KOHTPOJIS
ceMeHa-TUCTUIIIMPOBAaHHON Bogoil. CeMeHa OCTaBIIsUIM P KOMHATHOW TeMIIepaType U uepe3 7 CyTOK
OTIPENIETSUIN BCXOXKECTh CEMSIH IyTEM TOJicueTa KOJMYECTBa BCXOA0B. BeXxoxkecTh 1 MHTEHCHBHOCTD
pocTa CeMsIH pacCUUTHIBAIN 110 popMyIIe.

Pesynbratel. B 2024 rony B naboparopun 6uorexnonoruu Mmukpoopranuzmor TOO «BHUO-KATU»
Obula HCCIIeI0BaHa CIIOCOOHOCTh MHUKPOOPTaHU3MOB, BBIICIECHHBIX M3 PU30C(EPBl COJICYCTONYNBBIX
pactenuii CeBepo-KazaxCTaHCKOrO permoHa, CTUMYJIHUPOBATh POCT CEMSH MACIUYHOIO JbHA H
IpeJCTaBIeHbl OTy4YeHHbIE JaHHbIe. B Xo/e nccnenoBanus OblsIo 0TOOpaHO 7 IITaMMOB.

BriBoz. B xone nccnenoBanusi ycTaHOBJIEHO, YTO CTUMYJISITOPHBIEC CBOMCTBA OTOOPAaHHBIX IITAMMOB
MOJIOKHUTEIBHO BIIHSIFOT HA KA4eCTBO CEMSH MacilUYHOro JibHA. OO0paboTKa ceMsiH KyJIbTypalbHBIMU
¢uIbTpaTaMy CIIOCOOCTBOBAJA YBEIUUCHHUIO UX BCXOXKECTH W DHEPrHH IpopactaHus Ha 5-8,4%, a
JUTHHA KOopHe# yBemmuniack 10 50,2%. beumm BeImeneHsl mraMmel Paracoccus carotinifaciens 46P,
Bacillus pumilus 54P, Paracoccus marcusii 58P, Bacillus megaterium 60P, Streptomyces corchorusii 79P,
Microbacterium oxydans 91P, Microbacterium oxydans 97P, KOTOpble OKazalM IOJIOKUTEIBHOE
BIIMSIHUE Ha POCT U Pa3BUTUE PAacTCHUH. J[aHHbBIC MITaMMBI IJIAHUPYETCSl UCTIONB30BaTh JUIS CO3AaHUS
OuomnpenaparoB 1 MUKpPOOHBIX KOHCOPIIMYMOB, HalIPaBJICHHBIX HA BOCCTAHOBJICHUE 3aCOJICHHBIX TTOYB.

KuroueBble ¢J10Ba: MUKPOOPTaHU3M; COJICYCTOMUNBOCTE; COPT; IITaAMM; JIEH MaCITUIHBIN; TTOYBA.

The effect of salt-resistant bacteria on germination and development of flax seed seedlings

Gulzhanat T. Maxutbekova, Ainash P. Nauanova, Elmira M. Baimbetova,
Ayagoz A. Amanzholova

Abstract

Background and Aim. Approximately 11% of the world’s irrigated land consists of saline soils. The
ecological rehabilitation of such lands highlights the importance of developing strategies to maintain
stable crop yields while preserving soil fertility. In recent years, the use of beneficial microorganisms
has become one of the most promising areas of research in this field. Beneficial microorganisms, such
as fungi and bacteria that promote plant growth, can positively influence plant development under soil
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salinity conditions and contribute to improved soil fertility by optimizing processes such as nitrogen
fixation, phytohormone production, nodule formation, nutrient uptake, and plant protection against
pathogens. Creating favorable conditions for various groups of microorganisms to optimize processes
that enhance soil fertility and improve its properties is one of the key prerequisites for successful
cultivation of agricultural crops. The aim of this study is to assess the effect of microbial strains isolated
from the saline soils of Northern Kazakhstan on the germination of cereal crop seeds.

Materials and Methods. The species identification of bacterial strains was carried out through PCR
amplification and sequencing techniques of the 16S rRNA gene fragment. To assess the effect of salt-
resistant microorganisms on the growth of seeds of the oil flax variety "Kostanay Amber", the seeds
were treated with culture filters with a titer of 10° CFU/mL of microorganisms for 24 hours, while the
control seeds were treated with distilled water.

Seeds were kept at room temperature, and after seven days, germination was assessed by counting
the number of emerged seedlings. The seeds were then kept at room temperature, and after seven days,
germination was assessed by counting the number of emerged seedlings.

Results. In 2024, the ability of microorganisms isolated from the rhizosphere of salt-resistant plants
in the North Kazakhstan region to stimulate the growth of oil flax seeds was studied in the laboratory of
microbial biotechnology of ‘BIO-KATU’ LLP and the data obtained were presented. During the study,
seven strains were selected.

Conclusion. The study found that the stimulant properties of the selected strains had a positive effect
on the quality of oil flax seeds. Treatment of seeds with culture filtrates increased their germination
and growth rate by 5-8.4%, and the root length increased by up to 50.2%. Strains of Paracoccus
carotinifaciens 46P, Bacillus pumilus 54P, Paracoccus marcusii 58P, Bacillus megaterium 60P,
Streptomyces corchorusii 79P, Microbacterium oxydans 91P, Microbacterium oxydans 97P were
isolated, which had a positive impact on plant growth and development. These strains are planned to be
used to create biological products and microbial consortia aimed at restoring saline soils.

Keywords: microorganisms; salt tolerance; variety; strain; oil flax; soil.
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AHHOTALUA

[pennoceutkn u ienb. HyT (Cicer arietinum L.) OTHOCHTCS K 32aCyX0yCTOHYNBBIM KYJIbTypaM, OJTHAKO
JeQULUT BIard MOXKET CYLIECTBEHHO CHIDKATh €ro MPOAYKTUBHOCTb. B CBS3M ¢ 3TUM, aKTyaqbHOH
3a/lauell SABJSeTCS CO3/JaHME 3aCyXOYCTOMYMBBIX COpPTOB, aJalTUPOBAaHHBIX K ycioBusM CeBepHOTO
Kazaxcrana. Llenp maHHOTO MCCIIEIOBaHUS — OI[EHKA TMOPUAHBIX JTMHUNA HyTa HA 3aCyXOYCTOWYHBOCTh
C IPUMEHEHHEM JIJA0OPATOPHBIX U HOJIEBBIX METOIOB.

Marepuansl u Metonbl. [loneBbie uCbITaHUS TPOBOJMINCH B YCIOBUSAX AKMOJMHCKOH 001acTH.
Jlia onpenenenust 3acyX0yCTOMYMBOCTH MCIIOJIB30BATIUCH METO/IbI MIPOPALIUBAHUS CEMSIH B pacTBOpE
€axapo3bl, OLICHKA BBKUBAEMOCTH PACTEHMI IIOCIIE BO3IEHCTBHSI CTPECCOBBIX YCIOBUH, & TAK)KE PACUET
HWHJIEKCA 3aCYyXOYCTOWUYNBOCTH THOPHIHBIX JTHHUH.

Pesynpratel. 1o 1aHHBIM MOJIEBBIX UCHBITAHUH, HANOOJBIIEH 3aCyX0yCTOMYMBOCTBIO OTINYAIIMCH
ruOpuanbie JuHuM 18/3-1-1 mw 18/3-1-2-2. B ycnoBusiXx OCMOTHYECKOI'O CTpecca, BBI3BAHHOTO
NpopalliBaHUEM B PacTBOpPE Caxapo3bl, BHICOKYIO YCTOHYMBOCTH MPOJEMOHCTPHUPOBAIH THOPHUIHBIE
muaun 36/3-3, 35-15 n 35-3. Hanbosee BEIHOCIMBBIM B TECTE Ha BBDKUBAEMOCTH OKa3alach THOpUIHAS
muans  18/3-1-1, coxXpaHHMBIIMH >KU3HECTIOCOOHOCTh W CIIOCOOHOCTh K BOCCTaHOBJICHHIO IOCIIE
CTpPECCOBOI'0 BO3AECHCTBUS.

3akmroueHue. [lonmydeHHbIE JaHHBIE MOTYT OBITh HCIIOJIb30BAHbI B JAJbHEHIINX CENEKIMOHHBIX
IIporpaMmax M TIIOCIY>KHTb OCHOBOM MJI CO3JAHHS HOBOTO 3aCyXOyCTOHYHMBOIO COpTa HYTa,
agantupoBaHHOrO K ycnosusM CeBepHoro Kazaxcrana.

KitioueBble cj10Ba: HyT; CEJICKLHS; 3aCyX0YCTOHUMBOCTD; THOPUIHAS JIUHUSL.

Beenenue

Hyt 6maromapst cBoeil muTaTeabHON IMEHHOCTH CYMTAETCS OJHON M3 BaXKHBIX M YHHUBEPCAITBHBIX
3epHOOOOOBBIX KyNbTyp. B cemeHax Hyta comepxkutrcs ot 15 mo 25% Oenka [1]. B ocHOBHOM
3TO HE3aMEHHMBIH OCJIOK M HE3aMEHUMbIC AMHHOKHUCIIOTHI (JIM3WH, METHOHWH W TpunTodaH),
KOTOpPBIE UMEIOT BAKHYIO POJIb B palMOHE YeloBeKa. KpoMe MHUIIEBBIX KAa4eCTB, HYT TAKKE MMEET
U arpOHOMHUYECKOe MpenMyInecTBO. OH SBISETCS OTIMYHBIM «CAaHUTAPOM», KOTOPBIA OOpeTcs C
COpHSIKAMHU M TIPEAOTBPAIIACT BCIBIIIKK 3a00JIeBaHNH, a CIIOCOOHOCTh (PUKCHPOBATH aTMOC(EPHBIH
a30T MOBBIIIACT IUIOJOPOJNE TIOYBBI, YTO OJIATONPHUITHO CKa3bIBACTCS HA TOCJICIYIOIIUX 3EPHOBBIX
KyJbTypax [2].
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AOHMOTHYECKHE CTPECCHl CAEPKUBAIOT POCT OOOOBBIX KYJIBTYp, KOTOPBIC SIBIISIOTCS YacThIO
YCTOHYHBBIX CEINbCKOXO03SICTBEHHBIX PACTEHH, KOTOPBIE MOTYT YJIYUIIUTh TUIOAOPOIHE ITOYBHI Uepe3
3¢ GEeKTUBHBIN CUMOMO03 € PU300HSIMU. DTH KyJIBTYPbI, IPH NPAaBUILHON ONTUMHU3AIHUU B CEBOOOOPOTAX
U CETTbCKOXO3HCTBEHHBIX CUCTEMaX, MOTYT IPUHOCUTD J0X0 (hepMepaM U ObITh LIEHHBIM MTPOILYKTOM
nuTaHus Ui norpedurene. [IpogoBonbcTBeHHBIE 0000BBIE HITH 36pHOOOOOBBIC KYIbTYPbI 3aHUMAIOT
80,3 miH Ta. 3epHOO00OBEIC HTPAIOT KITFOUECBYIO POJIb B yCTOHIMBOM 3EMIICICITHH, TAaK KaK CIIOCOOCTBYIOT
0oxee 3¢ (heKTHBHOMY MCTIOIH30BAHUIO BOJIBI B arPOIKOCUCTEMAX, CHIYKAIOT BIUSTHIE aHTPOMOTEHHBIX
(haxTOpOB, MOJICPKUBAIOT BBICOKHI YPOBEHb IIOYBEHHOI'O MJIOAOPOAHS, CIIOCOOCTBYIOT COXPaHEHUIO
9KOJIOTHUYECKOT0 Oananca (GiIopbl ¥ payHbl U MOJIOKHUTEIBHO BIUSIIOT HA COXpaHEHHE TUKUX SKOCHCTEM.

3acyxa MpeACTaBIICT COO0OM CephE3HyI0 MpoOIEeMy ISl CEIhCKOTO XO3AUCTBA B YCIOBHSIX
M3MEHEHHUS KJIMMara M pPacTyIIero HaceJIeHWs IUIAHEThl. JKCTpeMajbHble 3aCyLUINBBIE YCIOBUS
OKa3bIBAIOT OTPHIIATEIHHOE BIMSIHAE Ha YPOKAWHOCTD CETbCKOXO3IHCTBEHHBIX KYIbTYp, HAPYIIas UX
poct, GU3NOIOTHIO M Pa3MHOKEHHE.

B rno6ansHOM MacmiTabe 3acyxa CHUXKAET yposKalHOCTh HyTa mpuMepHo Ha 45-50%. IIpoBeaeHo
MHOYECTBO HCCIICA0OBAHUM, HATTPABIICHHBIX Ha M3Y4YEHUE BIUSHUS 3aCyXH1 Ha pa3JINUHbIC XapaKTEPHUCTUKI
HyTa, BKIIOYas PaHHIOI CIIENOCTh, OCOOCHHOCTH KOPHEH, COJIEp)KaHWe YTIEPOIHBIX H30TOIOB,
O6uomMaccy mo0eros, a Takxe MOpQooTHIecKre, PU3NOTOTHICCKUE, ONOXUMUYECKHAE U MOJIEKYJISIPHEIC
ocobeHHocTh. 3acyxoycToiunBocTh HyTa (Cicer arietinum L.) siBIsieTCS BaXHBIM (PaKTOPOM JIJIST €TO
BBIPAMBAHMS B YCIOBHSIX OIPaHUYCHHOTO BojocHaOxeHwus. [lo Omonormueckum 0coOOEHHOCTSM HYT
CUMTAETCSl CaMOH 3aCyXOYCTOHUMBOW M KapOCTOHKOW KyJIbTYpOH Cpeau 3epHOOOOOBBIX KYJIBTYP,
KpOME TOT0 HYT YCTOMUYHMB K XOJIOAY. DTO CBSI3aHO C TE€M, YTO B JINCTHSIX HYTa COACPIKUTCS BBICOKOE
KOJIMYECTBO CBSA3aHHOM BOJBI U OPTAaHUYIECKUX KUCIOT [3].

VY HyTa ecTh psAI MPENMYIIIECTB NEPE] IPYTHMH 36PHOO00OBBIMH KYJIBTYPAMH, K KOTOPBIM OTHOCSTCS
HEMPUXOTIUBOCTH K ITOYBAM M MTUTAHUIO, HE TIOJIETaeMOCTh, HE PACTPECKUBAHUE TIPH CO3PEBAHUNN 1 HE
OCBINaeMOCTb [4].

Ha onTumanbHBId pOCT, pa3BUTHE W PAa3MHOMKEHHE PACTCHUH BIMAIOT Pa3Hble OMOTHYECKHE U
abnMOTHYeCKHE CTpEeCcChl. 3acyXa OTHOCHTCS K OHOW M3 OCHOBHBIX a0OMOTHYECKHUX (PaKTOPOB, KOTOpast
HETaTHBHO BIIUSET HAa Pa3BUTHE U ypOKaHOCTh pactenuil. [locnencteus 3acyxu OyayT BO3pacTarh 10
Mepe U3MEeHeHHs KiuMmaTa U aedurmra Boasl. CiocoOHOCTh PacTEHUH MEPEHOCHTH CTPECC OT 3aCyXH
3aBHCHT OT UX CIIOCOOHOCTH BOCTIPUHUMATH U IePEIaBaTh CTPECCOBBIA CTUMYJI, @ TAK)KE HHULIUUPOBATH
nepeaady CUrHajia u NposBIATh Pa3inuHble MOP(HOIOrHueCcKre, GU3NOIOTHIEeCKUe, OMOXUMHUYECKIE U
MOJIEKYJISIpHBIC NU3MEHEHHUS Ha PAa3HBIX YPOBHSIX. Peakiust u BBIHOCIMBOCTH pacTEHH Ha TOT MM MHOR
CTpecc BapbUpPYyeT B 3aBUCHMOCTH OT T€HOTHUIIA U OKPYKAIOIIEH CPEIbI, YTO MOKET OBITH 00YCIIOBICHO
OMOJIOTHUECKUMH PA3ITHUUSIMH MEXKIY T€HOTHIIAMH, POCTOM PACTEHHN M yCIOBUSIME cTpecca [5].

Pacrenwus canTaroTcs 3acyX0yCTOWYMBBIMU, €CIIH B TPOIECCE OHTOTeHE3a OHU MOTY T a1alITHPOBATHCS
K KpaTKOBPEMEHHOMY BOJHOMY AC(PHIIUTY U JaTh CPABHUTEIHHO BHICOKUN ypOKal B TAKUX yCIOBHSIX.
YCTOHUMBOCTh pacTeHHil K KOHKPETHOMY aOMOTHYECKOMY CTPECCY XapaKTepH3yeTcsl Kak BBICOKasd,
cpenHssis U cnabas. MccnenoBaHus MoKa3bIBAIOT, YTO HA 3aCyXOYCTOMYMBOCTD COPTa BIUSIIOT FCHETHKA
1 (haKTOpBI OKpY>Karomei cpensl [6].

CymiecTByIOT  pa3Hble  METOJBI  ONpEIENeHHS  OTHOCHUTENBHOM  3aCyXOyCTOHYHMBOCTH
CEIIbCKOXO3SMCTBEHHBIX KYIBTYp. B OCHOBHOM WCHONB3yeTCs METOZ TMPOpAIlWBaHUS CEMSH B
OCMOTHYECKHX PacTBOpaX C TOBHIIICHHBIM JaBieHrueM [6]. Llenbro uccnemoBanus ObUIO OTpeeNeHIe
3aCyX0yCTOMYMBOCTH CEMSIH HyTa B TJaDOPATOPHBIX H MOJIEBBIX YCIOBHX. B Hamei pabote Mbl IpoBen
OLIEHKY OTHOCHUTEIILHOH 1 TIOJIEBOH 3aCyX0yCTOMYMBOCTH THOPUIHBIX JTMHUHN HYTA.

MarepuaJibl 1 MeTOAbI

Uccnenoanns npoBommmck B 2022-2024 tr. B cyxo-cTemHo# 30He Ha Oa3ze TOO «Haywno-
MIPOM3BOJCTBEHHBI LEHTP 3epHOBOro xo3siictBa uMm. A.U. BapaeBa» (AkMoiuHCKas 00J1acTb,
Hlopranaunckuii paiioH, m. Hayunbiii). OObekTaMu HCCIEIOBaHUS SBISUINCH THOPUAHBIC JTHHUU
nokosienust F4, F5, F6 u poaurtensckue hopmbl. [loceB mpoBoaniIcs B ONTHMANbHBIE CPOKH, TO €CTh BO
BTOpOIi nekae Mast, cesikoit CCOK-7. Pasmep aenstHkn - 2 M2, [TosieBbIe 9KCIIEPUMEHTBI 3aKJ1a/IbIBATUCH
Ha OOBIKHOBEHHOM YEpPHO3€ME, OTHOCSIIMECS 10 MEXaHMYECKOMY COCTaBy K TSDKEIOCYTJTMHHCTBIM
nouBaM. [lorojHble gaHHbIe ObUTH TIONyUYeHbI ¢ MeTeocTaniuu HITI3X um. A.W. bapaesa.
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B skcmepumeHTe cemMeHa HyTa MpOpaIIMBaINCh B PACTBOPE Caxapo3bl, KOTOPHIH HMHTHPYET
IeUIUT TMOYBEHHON Biard. Vcrmomb3oBajiics METOH TpPOpAalIMBaHHUS CEMSH B PAaCTBOPE Caxaposbl,
nipeioxernblit H. H. Koowcywko [7]. Jlns onpeneneHus 3acyX0yCTOMYUBOCTH B JTA00PATOPHBIX YCIOBUIX
ncnons3zoBau 10,8% pacTBop caxaposbl, OCMOTHUYECKOE JIaBIIEHIE B KOTOPOM COCTABIISLIO 9 aTMOcdep.
PactBOp caxapo3pl KUIATHIM B TEUEHHWE 5 MHH. Ha BOASHOW OaHe, 3aTeM OXJIAIWIA 1O KOMHATHON
TeMIiepaTypsl. B pacTBope caxapo3bl ceMeHa IpopalluBalIn B 3-X KpaTHOW, a B KAYECTBE KOHTPOJIS B
JUCTUWITMPOBAHHOM BOJI€ B 2-X KpaTHOU MOBTOpHOCTHU. CeMeHa MpopaliuBaid B aBTOKJIABUPOBAHHbBIX
yamkax [lerpu B kimmmoxamepe (Growth Chamber System, Lab Companion) mpu remmieparype 20-21 °C
B TeueHne 6 CyToK (prcyHOK 1). B 3aBUCHMOCTH OT ITPOIEHTA MPOPACTAHUS CEMSTH B PACTBOPE Caxapo3bl
3aCyX0yCTOMUMBOCTD OLIEHUBAJIN 110 4 rpynmnaM: 1 — BEICOKOycToMuuBEIe, Mpopocio 85-100% cemsH;
2 — YCTOMYMBOCTD BBIIIE cpeaHel, 75-84%; 3 — cpeaneycToiumBble, mpopociio 51-74%; 4 — cnabo- u
HeycToiuuBble, npopocio 0-50% ceMsaH. Yucno npopocInX CEMSH B ONBITE U B KOHTPOJIE OLEHUBAIN
Ha CeIbMOW JIEHb W BBIYUCIISUTH TIPOIIEHT IpopacTtanus ceMsH (P%) mo ciemnyromeit popmyre:

P =§* 100%,

e, a - CPEeAHEee YUCIO CEeMSH, MPOPOCIINX B PACTBOPE Caxapo3bl;
b - cpenHee YKCI0 ceMsiH, MPOPOCUIMX B KOHTPOJIE.

(M

i
Pucynox 1 — BeipamuBanne 00pasnoB HyTa B KIIMMOKaMepe
(Growth Chamber System, Lab Companion)

Jlst BU3yabHON OIICHKH 3aCyXOYCTOWYHUBOCTH OBLT MPOBEACH TECT HA BEDKMBACMOCTH PACTCHUI
mpu 3acyxe. JJig 3TOro HyT BEIpAIIMBAIN B KOHTPOJIUPYEMBIX YCIOBHAX B KIMMAaTHYECKHX KaMepax
ECON npu temmiepatype 23-24 °C. B TeueHne nepBbIX ABYX HEACHb PACTCHUS HAXOMINCh B KaMepax
C PETYJAPHBIM TIOJIMBOM, ITOCIIE YeT0 UX He TIOJIMBAJH etle ABe Heaenu. [1o nctedenun 3Toro cpoka Bce
TOPIIKH OBUTA OOWMIIFHO TIOJHTHI BOJIOH, M Yepe3 MATh JHEH Oblia MpoBe/IeHa OI[eHKa BEKUBAEMOCTH.
BBDKUBIIMMEY CUUTATNCH PACTEHHS, COXPAHUBIIIHE 3€JICHYI0 OKPACKY JINCTHEB M TPU3HAKHU pPEreHEPaIIHH.
KoaddurmenT BEDKHBaEMOCTH pacCUNUTHIBAIH 110 popMmyite [8, 9]:

SR (%) = (ancio 3en€HpIX pacTeHuii / obmiee uncio pactenunit) X 100, (2)
[ToneBble HAOMIOJCHUSI MPOBOJINCH B YCIOBHSIX €CTECTBEHHOTO VBIIQXHEHHs. B mporecce
BereTaliy OTMedaiuch (heHosorndeckue Ga3bl pa3BUTHs, OMOMETPUYECKUE MTOKA3aTeH PACTCHUH, a
TaKXkKe MapaMeTpbl YPOKaWHOCTH U e€ CTPYKTYPHBIC AJIeMEeHTHI. J{J1sl onpeiesieHns 3aCyX0yCTOHYNBOCTH

B ITOJICBBIX YCIIOBUSAX MCTIOIB30BAIIN HHACKC YCTOWIMBOCTH K 3acyxe (DSI), KoTopsIif pacCUUTHIBACTCS
o popmyne Quuepa u Maypepa [10]:

DSI = —#, ®
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DSI - nazaexc 3acyXx0ycTOMYNBOCTH;
Y - ypoxaiiHOCTb cOpTa B yCIOBHUSIX CTpecca;
Y _p - ypoxxaliHOCTh copTa 0e3 cTpecca;
X - cpenHss ypoKaHOCTb 10 BCEM COPTaM IIPU CTPECCE;
X _p - cpeaHsisi yposkaliHOCTB 1O BCceM copTaM 0e3 cTpecca.
Uewm HIDKE 3HAUCHUE WHIEKCA, TEM BBIIIE 3aCyX0yCTOWIUBOCTE copTa [11].
Cratuctuyeckuii aHanu3 OBUI MpOBeNEH B mporpamme Excel, BRIYMCIWIN CpeqHUE 3HAYEHUS,
crannaptHoe otkioHenue (SD), cranmaprtHas ommbOka cpemnero (SE), a Takke OTHOCHTEIbHAS
BCXOXKECTh IMPU OCMOTHIECKOM cTpecce (% OT KOHTPOJIs).

Pe3yabTathl 1 00Cy:KI€HUE

B Teuenme Bcero mccnemyemoro mnepuoja (2022-2024 rr.), mo manaeiM Meteoctanuuun HITI3X
M. A.W.bapaeBa, moromHple yCIOBUS AKMOJMHCKOW OO0JIACTH CYIIECTBEHHO OTJIMYAIUCH OT
CPEIHECTAaTUCTUUCCKUX MHOTOJETHUX IMokazaTeneid. Takx, B 2022 rogy OTMEYaTOCh OTKIOHCHHUE
TeMIepaTyphl BO3yXa B CTOPOHY MOBBIIICHHS, OCOOCHHO B Mae, KOTa CpeIHee 3HaYCHHE MTPEBBICHIIO
HOopMy Ha 3,2 °C. [lomoOHas TeHIeHIINS COXPaHsITaCh M B HIOHE—HFOJIE, B TO BpEMSI KaK aBTyCT OKa3aJcs
HEMHOTO npoxuagaee 00bruHoro (- 0,2 °C). CaMbiM TeIUIbIM 32 Bee Tpu rona cran 2023 roa. B otnuune
oT Hero, Mait 2024 Toma BEIIAJICS XOJMOMHEE, YeM B IPEIBIAYIINHE TOABl U B CPEITHEM IT0 MHOTOJICTHIM
JAHHBIM, XOTsI UIOHb U UI0JIb, HAIIPOTUB, XapaKTEPU30BAIHUCH MTOBBIILICHHBIMU TEMIIEPATYPAMH.

Ocanku B pa3Hble TOJbl pacHpeessiinch KpaiiHe HepaBHOMepHO (pucyHok 2). B 2022 rony 3a
nepuoJ| Bererauu Boinaigo 117,2 mm ocaakoB. HecMoTpsa Ha 3TO, Mail okazalicsl 3aCylUIMBBIM, XOTs
[0 CyMMapHOMY KOJHMYECTBY OCAJKOB OH MPEB30LIEN aHAJIOTMYHBIM Mepuoj MHOCHCAYIOIIUX JET.
3unaueHue ruaporepmuueckoro kodddunuenta CensaunoBa (I'TK) cocraBwio 0,4, 4yTo yKa3biBaeT
Ha BBIpaKeHHBIE Mpu3Haky 3acyxu [12]. B 2023 roxy nedunwmr Biaru cran emé OoJiee BEIPaKECHHBIM
— 33 BECh BETETALMOHHBIN CE30H BBINAJIO JUIIL 39 MM OCaJIKOB, IIPH 3TOM B Mae 3aperuCTPUPOBAHO
Bcero 2,5 mMm. I'TK cHusuncs 1o xputudeckoro ypoBHs 0,1, 94TO CyIIEeCTBEHHO YXYAIIMIO BOIHBIN
pexum s pactenuil. B 2024 romy meTteoponorndeckas o0ctaHOBKa Obuta Ooliee OaronpusTHOM: 3a
BEreTalMoOHHBIN epuo 3apeructpuponano 237,9 mm ocankos, a 'TK qoctur 1,1, 4To cCBUAETENBCTBYET
00 yny4ienun BiuaroodecrnedeHHoctd. OTHAKO, Maif MO-IIPeXKHEMY OCTaBajcs CyXuM (Bcero 5,66 MM
0CaJIKOB), @ OCHOBHOW 00bEM aTMOC(EPHO BIaru MPUIIENCS Ha aBI'YCT. DTO MPUBEJIO K 3aTPYTHEHHSIM
IIPY [TPOBEJICHUH YOOPKH ypOsKasi U3-3a TOTO, YTO [T0YBA ObLIa CIMIIKOM YBIaKHEHHOU.

MM
120

100
80

o0

MaH HHOHB HHNb aBryCT

H2022 w2023 m2024 N cpegHEeMmHOroneETHee

Pucynok 2 — KonmudecTBo ocaikoB 3a BereTtanuoHHbIi nepuo (2022-2024 rr.)

J1J11 KOMITIEKCHOW OLIEHKH MCCIEAYEMbIX THOPUAHBIX TUHUN ObLT IPOBEICH aHATIHU3 YPOXKAaltHOCTH
u maccel 1000 cemsiH 3a 2022-2024 rr. OTH HOKa3aTeNu MO3BOJSIOT OOBEKTUBHO OXapaKTEPU30BaTh
MPOAYKTUBHOCTh PACTEHHH M KauecTBO (DOPMHUPYEMOro CEMEHHOTO MaTepuaia B YCIOBHUSIX 3aCyXH.
Wtorosele naHHbIe IpUBEACHBI B Tabnuue 1.

48



BECTHVIK HAVKI KA3AXCKOTO ATPOTEXH/YECKOTO MICCAEAOBATEABCKOTO YHVIBEPCUTETA VIMEHV C.CENOY AAVHA: MEXAVICLIVTIAVIHAPHBIV No 3 (127) 2025
ISSN 2710-3757, ISSN 2079-939X, CEJIbCKOXO3SMCTBEHHBIE HAYKU

Tabnuma 1 — YpoxkaitHocts 1 Macca 1000 cemsiH ruOpuanHbIx auHAN HyTa (2022-2024 1T.)

I/n I'ubGpumHas YPOXKaHHOCTD, T/M? Mmacca 1000 cemsH, T
JMHUA 2022r. (2023 r. [ 2024r. | Cp. |2022r.|2023T1.|2024T1.| Cp.
1 35-15 77,9 138,0 | 280,44 | 1654 | 1282 | 1343 | 172,0 | 1448
2 36/3-3 77,5 97,0 2593 | 144,6 | 163,0 | 157,5 | 1955 | 172,0
3 35-19-4 151,5 72,0 229,7 | 151,1 | 219,5 | 199.4 | 231,8 | 216,9
4 35-3 70,5 77,0 219,2 | 1222 | 2214 | 158,8 | 218,0 | 1994
5 18/3-1-1 210,5 157 186,4 | 184,6 | 297,7 | 194,2 | 238,0 | 2433
6 23/2-13 48,5 85,0 156,3 96,6 185,7 | 147,6 | 212,2 | 1818
7 18/3-1-2-2 | 206,0 [ 138,0 | 146,4 | 163,5 | 226,2 | 202,2 | 305,7 | 244,7
8 40-1-2 158,5 63,0 155,7 | 125,7 89,0 164,1 182,1 | 145,1
9 41-2 128.,5 45,0 181,4 | 1183 | 1754 | 210,8 | 265,7 | 2173

CornacHo JaHHBIM TaOIuIbl 1, ypoKaiiHOCTh 110 THOPHUIHBIM JIMHHSIM CYIIIECTBEHHO BapbHpOBaja
KaK 110 rojiaM, TaKk ¥ B CPeIHEM 3a HCCieayeMblii nepruoja. Hambornee BBICOKHE CpeqHHE 3HAYCHHS
or™eueHbl y ruOpugHoi muHuM 18/3-1-1 (184,6 t/M?) u 18/3-1-2-2 (163,5 1/M?), 9TO yKaszbIBaeT Ha
UX OTHOCHUTEIIbHYIO CTaOMIIBHOCTH M TIPOJYKTUBHOCTH B YCIOBHUSX 3aCyXH. B TO ke Bpemst TuOpuaHast
muaus 23/2-13 umena HaUMEHbBINUH cpeaHui nmokaszarenb (96,6 T/m?). [1o macce 1000 cemsH Takke
BbIIETIIUCH IMHUK 18/3-1-2-2 (244,7 1) 1 18/3-1-1 (243.3 1), 94TO CBUACTENBCTBYET O (POPMUPOBAHUH
0oJ1ee BRITIOTHEHHOTO CEeMEHHOT0 Matepraia. JInauu 35-3 u 35-19-4, HecMOTps Ha CpeTHUE TTOKa3aTelH
YpOKaiHOCTH, OTIIHYAINCH BEICOKMM BecoM 1000 cemsia (199,4 1 216,9 T COOTBETCTBEHHO).

3acyX0yCTOMYUBOCTh THOPUAHBIX JIMHUHM OIEHUBAIACH 110 HWHJEKCY 3aCyXOYCTOWYMBOCTH,
KOTOpPBIX Kosrebacs B peaenax 0,1-1 6amioB (pucyHOK 3), 9TO yKa3bIBAaeT HA PA3IMYHYIO CTETICHb UX
YYBCTBHTEIBHOCTH K 3aCyXe€.

Hunere sacyxoveroiiuneoctn (DSI), dann

1654 1446 151.1 1222 184,68 o 05 163,35 1257 1153
CpelHAd VpoKaiiHocTs, /v’
Pucynoxk 3 — MlHaekc 3acyxXoyCTOHYMBOCTH HYTa, cpeaHee 3a 2022-2024 rr.
JlanHble, TpeAcCTaBIeHHbIE HA PHUCYHKE 3, IEMOHCTPHPYIOT BBIPAKEHHBIC PA3IHUNS MEXTY
THOPUIHBIMHA JIUHUSIME HyTa TI0 WHIEKCY 3aCyXOyCTOMYMBOCTH W CpelnHell ypokailHOCTH. MO>KHO
MPEIOJI0KUTh, UTO THOpHUaHAs JuHUs 18/3-1-1, uMest BBICOKYHO ypoxkaitHOCTh (184,6 r/Mm?), oOnamaet

TaK)Ke BHICOKOH YCTOMYUBOCTBIO K 3aCyX€, TOCKOJIBKY €ro HHIEKC 3aCyX0yCTOHUnBOCTH cocTapiseT (0,2
Oama. [Toxoxee HaOMOAaeTCs My THOpUHOM muHuu 18/3-1-2-2, y KoTOpOro npu ypoxainoctu 163,5
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r/M?* uHIEeKC ycroiunBoctu O0but 0,1 Oamna. OTo Aenaer JaHHbIe THOPUAHBIC TMHUN NEPCIEKTHBHBIMU
JUIS WCIIOJIB30BaHMS B JAJBHEHWIIMX HMCCIEJOBAHHMIX B YCIOBUSX 3acyXu. Y IpPYrMX THMOPUAHBIX
JIUHUHA WHJIEKC 3aCyXO0yCTOHYMBOCTH ObLT B auama3oHe oT 0,6 mo 1,0 Gama, 9To yKa3piBaeT Ha MEHeEe
HU3KYIO aIallTaIfIo K YCIOBUAM 3acyxu. Cpenn Bcex 00pa3iioB HaMMEHbIIast yposkaitHOCTh (96,6 T/M?)
orMedeHa y nuHun 23/2-13, xotopas npu nnaekce 0,6 Oaia xapakTepu3yeTcsl KaKk ciIadoyCcToHInBas
K 3acyxe. s nuauit 35-19-4 u 41-2 3nauenus unaekca cocraBuiau 0,9 u 1,0, uto yka3plBaeT Ha UX
YYBCTBHUTEIBHOCTD K 3aCYIIUBBIM yCIOBHUSIM.

['uGpuaHbIe TMHUK HyTa IO IPOLIEHTY MIPOPACTAHUS B caxapo3e MOYKHO pa3AeIuTh Ha TP IPYIIILL:
1 - BBICOKOYCTOHYMBBIE K HUIM OTHECIIW THOpUaHbIe TUHIH 36/3-3, 35-15, 35-3; 2 - cpeaHeyCcTONYNBEIE
18/3-1-1, 35-19-4; Bce ocTanbHbIe OBITH c1a00YCTOMYUBBIC (PUCYHOK 4).

100

40 F

20F

Pucynok 4 — IIpoueHT npopactanus CeMsiH HyTa B PacTBOPE caxapo3bl. 3eJIEHBIM IBETOM 0003HAYEHBI
- BBICOKOYCTOMUYMBBIE; JKEIITHIM - CPEIHEYCTONYMBbIC M KPACHBIM — CJ1a00yCTOWYHBEIC, CpeIHEE 32
2022-2024 rr.

Pesynbrarel ompenesneHust 3aCyXOyCTOMYMBOCTH THOPUAHBIX JMHUH HyTa B J1a0OpaTOPHBIX
YCIOBUSIX TPEJCTaBICHbl HAa PUCYHKE 4, COTrJIAaCHO KOTOPBIM, TMOPHUIHBIC JTHHUU OBUTH YCIOBHO
pas3zesieHbl Ha TPU TPYIIbl. BBICOKHMI MPOLEHT MmpopacTanust Obul y THOpUIHON juHUKM 36/3-3, uTO
[IOKa3bIBaeT €ro YCTOWYMBOCTh K OCMOTHYECKOMY JIaBJeHMIO. Tarkke BBICOKHME TOKa3aTelu OBbLIU
y TuOpunHblX nuHuid 18/3-1-1 (66,7%) u 35-19-4 (59,6%), naHHble TUOPHIHBIC JIMHUM IOKAa3aJd
CpelHUI ypOBEHb yCTOWYMBOCTH, MOKA3bIBasl HATMUUE YMEPEHHOH aJanTalud K BOAHOMY JCQUIUTY.
OcranbHble THOPHIBI TIOKa3aIH cllaboe MpopacTaHhe B pacTBOPE caxapo3bl, YTO CBUJIETEIBCTBYET O HX
YYBCTBUTEJIBHOCTH K OCMOTHYECKOMY CTPECCY.

B uccnenoBanusix 4. Muscolo u np. otmedeno [13], 4To reHOTHII, IPOSBISIFOIINN YCTOHYNBOCTD K
3aCOJIEHUIO WM 3aCyXe Ha CTaIUU CEMSIH, CO BpEMEHEM MOKET U3MEHSTh CTETIEeHb CBOEH TOJIEPaHTHOCTH:
CTaHOBHTHCS 0o0Jiee YyBCTBHUTEIBHBIM NPHU JJIUTEIBHOM BO3JCHCTBHU CTPECCOBBIX (DAaKTOPOB JIHOO,
HaTNpOTUB, GOPMUPOBATH aJIAIITUBHYIO CUCTEMY 3aIUTHI U MOBHIIIATH YCTOMYMBOCTD. B CBsI3U ¢ 3TUM
[IOJIy4Y€HHBIE PE3yJIbTaThl MOATBEPXKAAIOT, YTO TUOPUHBIE JMHUM, TOKAa3aBIINE HU3KUNA YpOBEHBb
[pOpacTaHusl B YCIOBHSIX OCMOTHYECKOI'O CTpecca, B TOJIEBBIX YCJIOBHUSAX OTJIMYAIUCH BBICOKOM
YPOXKANHOCTBIO U 3aCyX0YCTONYMBOCTBIO.

Pe3ynbrarel TECTa Ha BBIKMBAEMOCTh PACTEHHUM B YCIOBHUSX 3aCyXH IPECTABIEHBI HA PUCYHKE 5.
Jli1g mpoBeIeHNsI HCTIBITAHUS CEeMEeHa paCTeHUH MTPOPALUBAIIN B TEUEHHE 5 CYTOK B CTEPHIIbHBIX YallIKax
Ilerpu, yBiIaXKHSIM AUMCTUIUIMPOBAHHOM BOJOM, IIOCIE YETO IIPOPOCTKU NEPEHOCUIIN B IUTATEIIbHBIN
YHHUBEPCAIBHBIN IPYHT U BBIPALIUBAIN B KOHTPOJIMPYEMBIX YCIOBUAX KIMMaTtnueckoi kamepsl ECON
npu temneparype 22 °C, doronepuoae 16/8 4 (meHb/HOYB) W WHTEHCHMBHOCTH OCBELICHHUS OKOJIO
120 pmol m™ s™'. B TedyeHue ABYyX He/ENb PACTCHUsI BHIPALIMBAIKUCH [IPHU PETYISIPHOM IOJUBE, 3aTEM
B TEUEHHUE TMOCJIEAYIONUX ABYX HEJENb MOJUB MOJHOCTHIO MpPEeKpaaics, YTo0 MOJEINPOBAIO0 CTPECC
3acyxu. Ilocne BoccTaHOBIIEHUS TOJIMBA BBDKMBAEMOCTh PAaCTeHMH OLIEHHUBAIM 4epe3 5 CYTOK IO
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HaJINYUIO TTPU3HAKOB PEreHCpalluu. VcroitunBbie pacTeHust ACMOHCTPUPOBAJIN COXPAHCHUC 3eJICHOM
OKpaCKH JHCTbEB U 3J0POBOIO BHCHIHCTO BHUAA. HaHpOTI/IB, pacTeHus, HE nepeHéch/Ie cTpecC,
HaXOAWJIMCh B YTHETCHHOM COCTOSHUU - UX cTe0u JIeKallu Ha IOBCPXHOCTHU IMOYBBI, a JIUCThA ObLIH
CYXHWMHU U MOKCIITCBIINMU.

Pucynok 5 — TecT Ha BBI)KUBAEMOCTb PACTEHUN HYTa MPHU 3aCyXe:
1 - pacterms 6e3 cTpecca; 2 - paCTeHHUS IO CTPECCOM; 3 - BBDKHUBIITHE PACTCHUS

Tect Ha BBDKMBAaGMOCTh TIOKa3ay, 4To ruOpumHas muHus 18/3-1-1 xapakrtepusyercs
koa(¢umenToM BebKHBaeMocTd 50%, 9TO MOXKET CBHIETENHCTBOBATH O €€ 3aCyXOyCTOMYMBOCTH.
[Tocne meproia cTPecCOBBIX YCIOBUN PACTEHUSI COXPAHSIIN TYProp, UX JUCThSI OCTABAIMCH 3€JICHBIMU
U HE JICMOHCTPUPOBAIM BBIPAKEHHBIX TMPU3HAKOB YBSIAHUSA. OTH HAOJIOJCHHS YKa3bIBAIOT Ha
BO3MOXKHYIO CIIOCOOHOCTD TAHHOW THOPHUIHOW JTMHUH aJalNTHPOBATHCA K BOJHOMY neduruty. Bmecte
C TEM PE3yJIbTaThl OTPAKAIOT PEAKIIMIO PACTECHHI TOJBKO B YCIOBHUSAX MPOBEACHHOTO IKCIICPUMEHTA H
TPeOYIOT MMOATBEPIKICHHS B ITOJICBBIX UCIIBITAHHSIX.

3aka0ueHune

B pe3yibpraTe KOMIUIEKCHOTO HCCIE/IOBAHUS 3aCyXOYCTOWYHMBOCTH THUOPHUIHBIX JIMHHN HyTa,
BKJTIOYAIOIIETO MPOpAIIMBaHNe B PACTBOPE CaXxapo3bl, TECT HA BEKUBAEMOCTD U TMOJIEBBIE HCITBITAHUS,
ObUIM BBISIBJICHBI NEPCIIEKTUBHBIE T€HOTHIBI C BBHICOKOW CTENEHBIO aJanTalid K BOAHOMY CTpeccy.
[To pe3ynbraTaM TOJEBBIX HCIBITAHHN, HAUOOJBIIYIO YCTOMUUBOCTD K 3acyXe MPOAEMOHCTPUPOBAIN
ruOpunneie uaAA 18/3-1-1 m 18/3-1-2-2. Ha »Tame mpopammBaHusS B YCIOBHSX OCMOTHYECKOTO
cTpecca (caxapo3HbIi paCTBOP) BBIACIUIHCH THOpUAHbIC iuHuU 36/3-3, 35-15 u 35-3. Ilpu npoBeneHIH
TecTa Ha BEDKMBAEMOCTh HanOoJIee yCTOWYMBOM oKa3anack rubpuHast nuHus 18/3-1-1, coxpaHuBmmi
KU3HECTIOCOOHOCTh M CTIOCOOHOCTH K BOCCTAHOBIICHHIO ITOCIIE CTPECCOBOTO BO3ICHCTBUSI.

ComocraBieHue JaHHBIX, OJYYCHHBIX HAa OCHOBaHMH JIAOOPATOPHBIX M MOJEBBIX MCCIECJOBAHUM,
MO3BOJIMIIO BBLICIHUTH THOpUAHYIO THHUIO 18/3-1-1 kak Haubolee cTaOMIBHYIO U YHUBEPCAIBHYIO TI0
MTOKA3aTeNsIM 3aCyX0yCTOMYUBOCTH. ETo BBICOKasl aJalTHBHOCTh KaK HA PaHHUX dTalax OHTOTeHe3a,
TaK U B TIOJIEBBIX YCIOBHUSX MO3BOJIAET PEKOMEHAOBATh JaHHYIO THOPHIHYIO JTMHUIO AJISl TOCJIEAYIOIIEro
BKJIIOUEHUS B CEJEKIIMOHHBIE MPOTPAMMBI, HANPaBJICHHbIE HA CO3JaHHE 3aCyXOYCTOWYMBBIX COPTOB
HyTa.

Bxuan aBTopoB

OF': mpoBeneHNe TIOJEBBIX OIBITOB, TPOBEACHNE T1a00PATOPHBIX HCITBITAHNH, aHAITN3 TTOTyIeHHBIX
JIaHHBIX 1 HATMCAHWE OCHOBHOM YacTH TeKCTa CTaThU. [ X: KOHCYIbTUPOBaHUE IO BOIPOCAaM MPOBEICHUS
WCCIIEIOBAHNH, TOMOIIIb B TOCTAaHOBKE OITBITOB, TPOBEPKa U pefakTypa Tekcta. CJl: KoHCynbTHpOBaHUE
I10 BOIIpOcaM 00pabOTKH JTaHHBIX, POBEPKA.
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AKMoJ1a 00J1bIchI KaFaalibInAAa HOKAT (Cicer arietinum L.) OynaHabl JUHUSJIAPBIHBIH
KYPFaKIMIbLIBIKKA TO3IMILTITiH OaFagay

Fabnona ©.0K., Xacanosa I'.JK., I:xatacs C.A.

Tyiiin

Anrermaptrap MeH MakcaT. Hokat (Cicer arietinum L.) KYPFaKIIBIIBIKKA TO3IMI JaKbUIAapFa
JKaTallbl, ajlaiiia BUTFAIIBIH JKETICIIEYIIUTri OHBIH OHIMAUIITIH aiTapibIKTall TOMEHIETYl MYMKIH.
Ocpriran OaiimanbicTel Contyctik Kaszakcran jxarmaiibiHa OeiiMIenreH KypFakKIIBUIBIKKA Te3iMi
COPTTapbI 6Cipy 63eKTi. By 3epTTeyMiH MaKcaThl - 3epTXaHAJIbIK )KOHE TAHAIITHIK 9/IiCTEP/ i MaiaaHa
OTBIPBIT, HOKAT Oy1aH/Ibl TMHUSUIAPBIHBIH KYPFaKIIBIIBIKKA TO3IMAUTITIH Oaranay.

Marepuangap MeH oxicrep. Jlamanblk cbiHakTap AKMoJia OOJIBICHI JKarJadbIHIA SKYPri3ijii.
KyprakmbIIsIKKa TO3IMIUTIKTI aHBIKTAY YIIIH caxapo3a epiTiHAICiHAe TYKBIMHBIH OHY 9IICTEPi, CTPECTIK
JKaFaiinapra yiislpaFraHHaH KeiiH eCiMIIIKTEep/IiH eMip CypyiH Oaranay jkoHe OymaHIbl JINUSIIapAbIH
KYPFaKIIbUTBIKKA TO3IMILTIK HHACKCIH €CenTey KOJIaHbUIIbL.

Hotmwxenep. TananTelk cbiHakTapra coiikec, 18/3-1-1 sxone 18/3-1-2-2 Oymanabl JTUHHUSIApHI
KYPFaKIIbUIBIKKA TO3IMIUTITIMEH epekieneri. Caxapo3a epiTiHAICiH/Ie OHY/ICH TybIHIaFaH OCMOCTBIK
cTpecc karaanbiHaa 36/3-3, 35-15 sxoHe 35-3 OynaHIbl THHUSIIAPHI KOFAPHI TO3IMIUTIKTI KOPCETTI.
18/3-1-1 6ymans! eMip cypy ChIHAFBIHA €H TO31M/I1 OOJIBITI IITBIKTHI, CTPECTIK 9CepIeH KeHiH OMIPIICHTIK
TIeH KaJIIbIHA KENITiIpy KaOUIeTIH CaKTaIl KaJIIbl.
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KopbIThIHBI. AJIBIHFAH IEPEKTEP OJIaH dPi CENEKIUSUTBIK OaFqapiaMmanap/a naiiananbiTybl MyMKiH
wone ContycTik KazakcTaHHBIH KaFgaiibiHa OCHIMIEITeH HOKATTBIH, KYPFAKIIBUIBIKKA TO3IMJII KaHa
COPTBIH jKacay YIIIiH HeTi3 00JaIbl.

KiaT ce3nep: HOKaT; ceneKIus; KypFaKIIbUIBIKKA TO3IMIITIK; OyAaH bl THHHUS.

Evaluation of drought tolerance of chickpea hybrid lines (Cicer arietinum L.)
under the conditions of the Akmola region

Ademi Zh. Gabdola, Gulmira Zh. Khassanova, Satyvaldy A. Jatayev

Abstract

Background and Aim. Chickpea (Cicer arietinum L.) is considered a drought-resistant crop, however
moisture deficit can significantly reduce its productivity. Therefore, developing drought-resistant
varieties adapted to the conditions of Northern Kazakhstan is a relevant task. The aim of this study was
to evaluate chickpea hybrid lines for drought tolerance using both laboratory and field methods.

Materials and Methods. Field trials were conducted in the Akmola region. Drought tolerance was
determined using methods including seed germination in sucrose solution, evaluation of plant survival
after exposure to stress conditions, and calculation of drought tolerance index for the hybrid lines.

Results. According to the field trial data, hybrids 18/3-1-1 and 18/3-1-2-2 demonstrated the highest
drought tolerance. Under conditions of osmotic stress induced by germination in sucrose solution,
hybrid lines 36/3-3, 35-15 and 35-3 showed high resistance. Hybrid line 18/3-1-1-1 proved to be the
most resistant in the survival test, maintaining viability and ability to recover after stress exposure.

Conclusion. The obtained results can be used in further breeding programs and may serve as a basis
for the development of new drought-resistant chickpea variety adapted to the conditions of Northern
Kazakhstan.

Keywords: chickpea;breeding; drought tolerance; hybrid line.
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AHHOTAIUA

Kazipri yakpiTra 0i31iH emnimi3ae acOYpIIAKTBHIH >KOFapbl TEXHOJOTHSJIBIK COPTTapbhlH ecipyre
KBI3BIFYIIBUIBIK apThIT Keleadi, ojlap OIpKenKi MmicyMeH, >KOFapbl ©HIMIUTIKIIEH »OHE JKaIlbIPbUIyFa
Te3IMIimiKIeH cunarrananpl. CeuTimn, KanbIpbluTyFa TO3IMIUTIK CENeKUUICH — acOypIIaK ceJeKuusap
OarmapiaManapblHIaFbl — €H MaHbI3/Ibl KpUTEpHIATIEpIiH Oipi OObIT TaObLIA B

Amnaiina, OyJ1 JaKpUI KanbIpbUTyFa OciliM, ©MTKeHI ca0aKThIH HETi3l OacTamKpla KiHIMIKePTiAreH
XKOHE 9NCi3, an ac Oypmaxk caOarblHBIH OCPIKTIriHIH T€HETUKANBIK ©3reprilliTiri eTe MIeKTeYIi.
CenekuusiHblg 0asty KapKbIHBIHA KapamMacTaH, COHFBI KbUIJAphl ac OYpIIaKTHIH jkaHa (popMaIapbIHbIH
KaIbIPbUTYFa TO3IMAUTIK KOPCETKIIITEPIH KaKcapTyla MaHbI3bl )KETICTIKTEpre KOJ *KeTKi3UI.

Enimizne kemTereH eHAIpyLIJiep NETCPMHHAHTTHI JKapTbUIail »KambIparbIChl3 KbICKa CabaKThl
copTTapbl Koraphl Oaranaiapl. MyHpmall acOypiiak eciMmiKTepl ofeTTeri aya-paiibl >kargaibiHIa
MicKeHre JeiiH TiK ecel, Oy eHIM KUHAYbl TE31PEeK KYPrisyre, »ka0IbIKThl MUHUMAJIBI Oelimaeyre
JKOHE TYKBIMHBIH >KOFapbl CalachlH KaMTaMmachl3 €Tyre MYMKiHAiK Oepeni. /lerepMuHaHTTBI emec
COpTTap, apaMILeNTEPMEH JKaKChl 09CEKETIECTIKKE KOHE KbUTy cTpecTepi Oap Konaichl3 arnaiiapaa
TYKBIMHBIH TYPaKThl OHIMALTITIHE KapaMacTaH, 9JIeTTE OHIM )KHHAY Ke31H/1e KaTThl KalbIPbLUIaIbl KoHE
apHaiibl )KUHAY MpOoLelypaiapblH KaXKET eTe/i.

EricTik acOypiakTeiH reHIiK KOpsl (Pisum sativum L.) MopdOoI0TUsIbIK (hopMaapAbIH KeIl CAaHBIMEH
YCBIHBUIFaH, COHBIMEH COPTTApPbl HET131HEH JKalbIPAaKThl dKOHE MYPTTHI (3KambIpakchi3) MopdoTumtepre
xartaapl. XKanslpbutyFa Te3iMa1 OONFaHABIKTaH, €H YJIKSH ayMaKTap/Abl MYPTThl MOP(OTUIITIH COPTTAPHI
ananpl. COHBIMEH KaTap, oJlapbIH Karblpak OeTiHiH a3arobl OipKaTap *KarbIMCBI3 calliapra oKeJeli.

Maxanana, corrbl 20 )KbUIIAFbL, FRUTBIMU €HOSKTEpTe 9/1e0U M0y yKacabl. AcOypIIaK OHIMILTITH
apTTBIPY 9IiCTEepiHE KATHICTHI HEFYPIIBIM 3aMaHayy Mocesenep OOMbIHIIA ASMIeN Il HKCIIEPUMEHTAIIBIK
0a3aHbl KAMTHTBIH ©3€KTi FBUIBIMHU JEPEKTEPre KYHesi IOy KYPri3iii, onapblH illiHae eH THIMIIC]
OHJIIpICKeE JKaHa KOFapbl OHIM/II TEXHOJIOTHSUIBIK COPTTAP/BI IIBIFApy ’KOHE SHT13y OOJIBIN Ta0bLIA b

Kinr ce3mep: ac Oypiuak; >XambIpbUIFBIITHIK, TO3IMIUIIK; CEJEKUHUS; MYPTThl (5KalbIPaKChI3)
MOpGOTHIT; OHIMILITIK.

Kipicme

Ac Oypmax (Pisum sativum L.) — onmemzeri eH MaHbBI3Ibl OYpIIAK JaKbUIIAPBIHBIH Oipi.
U.B. Caguenxonuiy xoHe OacKanapIbIH JepeKTepi OoibIHIIa, ac OypIIaK eHIipiciHAeri Kemobacubuiap
Kanana, ®pannus, Keitaii, Peceii, connaii-ak YHictan, YkpauHa, [ 'epmanus. By 1akpin epTe KOKTeMri
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Mep3iMae ceOinesi, 071 TONbIpaKTaFbl KY3Ti-KbICKBI bUIFaJl KOPBIH KaKChl NaiganaHaasl, aypyjaap MeH
3USIHKECTEPJICH a3 3apJial 1merei, epre mcei [1].

AybUT  IapyalibUIBIFBIHBIH —~ KAPKBIHABUIBIFBIHA ~ OaWIaHBICTBI  JKOFaphl  aKybI3[bl  OypIIak
JAKbULAAPBIHBIH OHIIPICIH YIFAUTYy KaKETTUIIrl apThIl KeJesi, oJapJblH Heri3rici Oi3miH emimizae
ac Oypmak Oousbin TabObuagsl. 2021-2030 xbuigapra apHanran «Kasakcran PecmyOimkachlHBIH
arpoOeHEPKACINTIK KEMIEHIH JaMBITYIbIH TYKBIPBIMIAMACBIHAA» ©CIMIIK IIapyallbUIBIFBIH JTAMBITY
po0IIeMaTapbIHbIH 0ipi — CENEKIHUSIIBIK JKYMBICTBIH XKOHE TYKBIM MIapYallbUIBIFBI KYHECIHIH apTTa
KaJIFaH/IbIFbl, OTAHJBIK CEJIEKLIUSICHIHBIH TYKBIMAAPBIMEH KaMTaMachl3 €TUIMEYi OOJBIN TaObUIATHIHBI
KepceTinmi [2].

CoHppIKTaH, KOpILaFaH OpTaHbIH cTpecc (paKTopIapblHa KapChl TYPa aJaThiH, TYPAKThI TYP/E JKOFaphl
camaibl OHIMJI KaJbIITACTHIPATHIH YKaHa JKOFaphl OHIMJII COPTTapAbl LIBIFAPY JKOHE aHTPOIOTCH/IIK
JKOHE TaOUFH pecypcTapabl KOJITaHY ©3€KTi OOJBIT TaObITA b,

CrpecTik aOMOTHKAJBIK XKoHE OMOTHKAIBIK (haKTOpIapAbIH 9cepiMEH Kartap, ac OypiiaK eHiMAUTITiH
TOMEH/ICTETIH HETi3ri MIeKTey (QaKTOpiapblHbIH Oipi, ©CIMIIKTEpIiH JKalbIpbUTyFa TO3IMAUIITIHIH
TOMEH/IIT1, acipece XKOorapbl OHIMIUTIKTI KaJBIITACTBIPY VIIIH KOJIAMIIBI XKaFaaiuap/a KaTThl KepiHei
[3-5]. ConbiMeH Katap, €1ayip >KalbIpaKThUIBIFBI Oap KOHE YJIKEH BEreTaTHBTI MacCaHbl KYpauThIH
OCIMJIIKTEp TYJJICHY Ke31HJE JKambipbiia OacTaiel [6-11]. OciMIIKTEp/IiH JKAMBIPBITY HOTHIKECIHIC
(hOTOCHMHTETHKAJIBIK OpPEKeTTUTKTIH epTe TOMEH[eyi, TOMEHTi KaOaThIHIAFhl >KaIllbpaKkTap MeH
OypiiakkantapaslH 0epTyi skoHe mipyi Oalikanazs! [12-14].

JKanbIpbiny - TEXHUKAIBIK MMiCy KE3CHIHJE JKachUl acOypIIaK JaKbUIIAPBIHBIH aiTapibIKTail Kerl
IIBIFBIHAAPBIHA OKENe i, all OCIMIIKTEPIIH TOIBIK MiCYyi Ke3iHIe MeXaHNKaJIaHIbBIPhUTFaH KIHAY YIKEH
KHUBIHBIKTapMEH OaiIaHBICTHI )KOHE TYKBIMHBIH YJIKEH HIAIIBUTYbIMEH Koca Kypei. Mo butranianran
JKBUTIAPHI ACTHIK OHIMIUTITT OMOTOTHSUITBIK 9JICYETIIeH CABICTRIpFanIa 25-60% ToMenneyi MyMkid [15-
18]. AcOypurakTelH OWOJIOTHSUTBIK OHIMIIIITI ©CIMIIKTETri KalbINTacKaH OHIMI TYWIHIEPIiH CaHsbl,
TyHiHre Oaiilnanran OyplIaKKanTapIblH caHbl, OypIIaKKanTarsl TYKbIMaap canbl xoHe 1000 TYKbIMHBIH
Maccachl CHUSKTHI KOPCETKIMTEepACH Kyphutans [4, 19].

Kebinece  acOypmiak  TYKBIMAApBIHBIH ~ OapiblK  KajJbIlITAaCKAaH  OHIMI  ©CIMIIKTEpIiH
JKaINbIPbUIFBIIITHIFbIHA OAiIaHBICTBl TONBIFBIMEH JKMHAY MYMKiH Oonmaiinel. JKamelpbuly onerte
acOypIaK oCiMAIKTepiHiH KYHi IeM alTapl, OHAa cabaKTap Wi, a1 ©CIMIIKTIH OHIMI1 O6JIiT1 TOITBIpaK
OeTiHEeH KOFapbl €MEC OpHAJIACKaH.

OciIMIIKTepAiH )KaNbIPBUTYybIHA KONITETeH akTopiap ceden 00yl MyMKiH, COHBIH 1IITH/Ie: CA0aKThIH
JKOHE OCIMIIK MacCachIHBIH KapKBIHABI ©CYyiHe, CaHBIpayKWIaK aypyJapblHBIH JaMyblHA OKEJIeTiH
BereTanys Ke3eHIErl eTe MOJ bUIFAIAaHABIPY, Oyl cabaKThIH MEXaHMKaJbIK OEpIKTIriH ancipereni
JKOHE TYKBIM camnacblH TeMeHzaereni. COHIBIKTaH acOypIIaK CeJIeKIMsChIHAAFbl OarmapiaManapbiHia
0acThl KpUTEPHUIIICPAiH Oipi - OHBIH KaNBIPbUTYFa Te3iMaiiri [20].

Kasipri yakpITTa TYKBIMHBIH HIALIBUTYFa JKOHE JKalbIPbUTyFa Te31MIi KacueTi Oap Oipkarap copTrap
HIBIFapbULIBL. JlereHMeH, MyHJIail copTTapisl OHJIpiCKe COTTI EHTi3yre oJjap/blH Kazipri ecipin
JKaTKaHJIapMEH CaTBICTRIPFaHa OipiaMa TOMEH OHIMIUTIT] KeAepri KenTipei. YJKorapbl TeXHOJIOTHSITBIK
cCOpTTapAbl WIBIFApY acOypLIaK ©ciMIIriHiH KeMIIUTiKTepiH (caOaKThIH >KalbIPbUIFBIIITHIFEL KOHE
TYKBIMHBIH IIAIIBUTYbI) JKOIOBI OOJDKANIbI, O YIIIH JKOFapbhl OHIMJII TEHOTHIITEpre jkKadbica ©CKEH
TYKBIMHBIH I'YJI TA0aHBI, )KaIbIPAKTHIH MYPTTHI TYPi, CA0aKTHIH IIEKTEITeH 6CY THITI XoHe T.0. Oenrinepai
eHri3y Kaxer [21].

ConnpIKTaH 3epTTeYIiH 3aMaHayH 9IICTepiH, ONOMHKEHEPUSHBI, THIM/II JOHOPIAPABI KOHE KYHIBI
OenrinepaiH Ke3IepiH TapTa OTBIPHIN, CENEKUUSUIBIK MPOLECTiH KOJJAHBICTAFbl TEXHOJIOTHSIAPBIH
KETUIIPY JKOHE KaHA TEXHOJOTHSIIAPBIH jKacay eTe 03€KTi O0JbIN TaObIIab.

Kanvipvinyea mesimoinicin 3epmmey

Bypiak exi Heri3ri 0arbITTa KOJAAAHBUIA b aybUI IIAPYaLIbUIBIFBl MaJJapbl MEH KYCTapFa aKybI3/Ibl
JKEM a3bIK MHTPEIUCHTI PETIHJIC KOHE TaMaK eHiMI peTine [22-24]. bi3aiH eniMi3ze ecipuUieTiH acThIK
OarbITBIHIAFRl aCOYPIIAK COPTTAphl JKETKUTIKTI TEXHOJIOTHSUIBIK eMec. byl MoceneHi mienry VImiH
acOypIIaK CeleKUMsIChIHIA TeHO(OHITH 3epTTey, OJapAbl acOypuIaK CeNeKUHMsIChIHAa TapTy YILUiH
HIapyambUIbIK KYH/IBI OCTriIepIiH Ko3/IepiH MaKcaTThl i37iey ©3eKTi 00ubin Ta0bia bl CeleKIusITbIK
MIPOTIECTI JKETUTAIPYIiH €H KUBIH Ke3€eHi, 0JT Oy AaHIacThIPY, ipiKTey KOHE THOPHITI MaTepHaIIbl TAaHAAY
KOHE 3epTTey 00JbIn Tabbutanbl. byt acOypmak OymaHAapbIHIAFbl MApyalIbUIBIK KYHIBI OenrinepIiy
TYKBIM KyaJIaybIH KETKIUIIKTI 3epTTemMeyre 0ailiaHbICThI.
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AcOypiak eHIMIUTITIH apTTRIPY YIIiH KaHa KOFaphbl OHIM/II TEXHOJIOTHSUIIBIK COPTTAp/IbI MIBIFApY
JKOHE OHJIpICKe eHTi3y eH THiMAI O0JdbIl TaObuTaabel. YKaHa CENeKIMIIBIK JKETICTIKTepAl eHTi3YyIiH
KapKbIHBIH JKBIIaMATy JKOHE MIapyallbUIBIKTAPIbI TYKBIMIBIK MaTEepPHAIIBIH KaXKETTI KeleMiMeH
KaMTaMachI3 €Ty TYKBIM aIy TEXHOJIOTHSCHIHBIH JKaKCapybIMEH, COHJIai-aK MUKPOTHIHAHTKBIIITAPIHI,
OCy pEeTTETIMITepiH J>KOHE CTUMYJSATOpJIApAbl TMaijanaHy Ke3iHJe TaHANTHIK JaKbUIIaPBIHBIH
COPTTAPBIHBIH OHIMJIIITIH apTTHIPYMEH OaiaHbICThI [25-28].

HappIKThIK 5KOHOMHKa IKaFJaiiblHAa oJeyeTTi eHiMuiiiri 5-6 T/ra FaHa eMec, COHBIMEH
Karap Tikenel KoMOalibIHMEH JKMHAyFa JKapaMbl J>KOFapbl TEXHOIOTHSIIBIK COPTTap KaXKer.
U.B. Konovikoemuly MIKipiHIIE, CENEKITUS MaKCHMAaJIB OHIMIUTIKKE KOJ JKETKI3yTe eMec, OHIMIIIIK
TIeH aypyFa TO3IMAUTIKTIH CaJbICTBHIPMAIIBI TYPJIE JKOFAphI JCHTEHIH TYPaKTaHIBIPY asChIHAA, ACTHIKTHIH
cara KepCeTKIITePiH KaKcapTyFa OarpITTaybl Kepek [29].

AWKBIH apTHIKIIBUIBIKTApAaH 0acka, acOypIIakThl MeXaHWKaJaHIIBIPBUIFAH OCIipy KOHE KUHAY
TaHaNTa OHIMHIH aNTapJBIKTall MIBFRIHIATYBIHA OalIaHBICTEI 0ONyBl MYMKiH. MamnHaMeH XUHAY
THIMZIpEK JKOHE a3 IIBIFBIHMEH OOJybhl YIIiH acOYpIIaKTHIH 3aMaHayW COPTTaphl KOJIJIAHBICTAFbI
TeXHOJIOTHsIapra OeriMaenin, OipkaTtap TEXHOIOTHSIIBIK KOpCeTKimTepre ne 0omybl kepek. Tikeneit
KOMOaMBIHMEH JKHHAY acOypIIaKk COpTTapblHAa KOWBIIATHIH TaJlalTap/Abl KaTalTasl KoHE Olapiaa, eH
anaeIMeH, Oip Mep3iM/ie MiCeTiH, OCIMIIKTEP/IiH OHTAMIBI OHIKTIT] )KOHE TOMEHTI OypIIaKKanTapIbH
TipKeyi, eCIMIIKTepiH JKabIphUTyFa JKOHE IICIIT KETUTy Ke3iHae OyplIakKarnTapIblH JKapbUTyblHA
TO3IM/IIIITT CHAKTHI OenTinepiH 00IybIH KamMTaMachi3 eteri [30].

CoHFbI Ke3/1epi TYKBIMHBIH MIAITBUIMAYTITBLUTBIK OCINTiCi €peKIlie MaHbI3/Ibl EMEC, OUTKEHI COHFBI ACTHIK
JKUHAY KOMOaHIaphl eHIM/II YaKbITBIHIA )KUHAY Ke3iH/Ie KOJIMTi j)KOHE MIAIIbUIMANTBIH TYKBIMIAPhI
Oap acOypiak COpPTTaphIHAA ACTHIKTBHIH HIBIFBIHAAPHI OOWBIHINA aWTapIBIKTal albIPMAIIbUIBIKTaphI
oK. COHBIMEH KaTap, IIANIbUIATBIH TYKBIMIApbl Oap ericTiK JKoHE MalaliblK acOypIiak yiritepi
IAMBUTMANTBIH TYPIEPIMEH CATBICTHIPFaH/a TYKBIMHBIH KOFapbl OHIMAUTITIH KaJIBIITACTHIPIBI [4].

AcOypIimak CoOpTTapbIHBIH TEXHOJOTHSIIBIK KACHETTEpiH MIEKTeHTiH Oenrimepre - TOMEHTI
OypIIakKanTapAblH TipKelTy OWIKTIT XoHE OCIMIIKTEepAiH OWIKTITI JkaTanmbl. Anaiima, acOypIrak
COPTTAPBIHBIH OCYiHIH JKOHE MEXaHMKANIBIK )KHHAY 9JiCiHE KapaMIBUIBIFBIHBIH €H ©03€KTi KPUTEPHidi
- OJapJBIH KANbIPbUTyFa Te3iMaimiri 6omen Kana Oepeni. [llamamgaH ThIC BUTFANTaHFAH KBUIIAPHI,
JKaTbIpbUTy ceOeOiHeH, acThIK OHIMILIITi, OWONOTHANBIK oJeyeTHeH cajblcThipranma, 25-60%
TeMmeHaemi. ¥3bHABIFEI 50-70 cM Oipkenki KalbIHIAThUTFaH ca0arbl, KbICKAPTHUIFAH TYHIH apajbIFbl,
30-40 cM >xoHE OfaH JKOFapbl OWIKTIKTEe OYpIIaKKANTApABIH TipKeNnyi Oap yITUIEep CaabICTHIPMAIIBI
TYpZE KambIpbUTyFa Te3iMIi O0Ibl. OCYiH TeTepMUHAHTTHI TYypi 0ap copTTap THIM NEPCHEKTHBAIBI
00517161, a1 OypIIaKKANTaP IbIH JKOFAPHI TIPKeNyl, MEXaHUKaIaHABIPBUIFaH OHIM KIHAY Ke31H/1e, TOMEHT1
KabaTTarbl TYKBIMHBIH IIBIFBIHBIH a3aiTThI [31, 32].

AcOypIak COpTTapbIHBIH KAIBIPBUTyFa TO3IM/IUTIK Maceseci KO KbIPIIbl eKeHIH aTall OTKEeH JKOH
JKOHE JKaIBIPBUTY CHITaThl MEH JISpEeKeciHe, COHNai-aK eTiCTiK OITIKTITiHIH OWIKTIriHe ocep eTeTiH,
ca0aKThIH Y3bIH/IBIFBIHA JKOHE OHBIH MOP(O-aHATOMUSIIBIK epPEeKIIEeTiKTEpiHe, JKanbIpak MOP(OTHTTIHE
0aifIaHBICTHI, KOTITETeH CypaKTap sl KaMTuabl [33-35].

Peceii ®enepanmsChIHBIH ~KOKOHIC IIApyamIbUIBIFBl  (enepaiabl  FHUIBIMH  OpPTAJBIFBIHBIH
CeNIeKIIMOHepiepi  cadakThIH  JKambIPBUTYy — MoceleciH, Oepik  cabakTapAbl, KBICKAPTHUIFaH
OybrHapanbikTapasl (1 A-cypeT), JkamblpakThlH MypTTHl TYpiH (1B-cyper), cabakTeiH ecyiHiH
neTepMuHaHTTH TYpiH (1C-cyper) KomaaHbI, xaHa MOPMOTHITTEP Ii MIBIFApPy apKbUIBI IIEIIe .

FoutetMu - opraneirbl  OyprmaK  JMaKbUIAAPBIHBIH —CENEKIHMSICHl JKOHE TYKBIM IIapyallbUTBIFbI
3epTXaHACBhIHIA CENIEKIUSHBIH KIACCHKAJIBIK 9MIICTEPiH KOJAAHY HOTIDKECIH/IE OCBIHIAN OenrinepiH
yinecimi O6ap Qopmamap anbHAbL. bipak, JXKyMbIC OapbIChIHAa MyHAail QopManap HeriziHeH
TOMEHOHIMIUTIKIIEH CHIATTajbI, Oip ecimaikte 1,5-TeH 2,5-ke feifiH eHiMAI OybIHIAp Taiina
OomateHAbIFE aHbIKTANAR (1/1-cypeT) [16].
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1-cypet — KekeHic OarbIThIHIAFBI acOYpIIIaK MOP(OTHUIIIHIH Oenriiepi:
A-KpICKapThUIFaH OybIHapaJbIKTap, B1- Kapamaiibim sxoHe B2 MypTTHI JKambIpak Typi,
C-cabaKThIH OCYIHIH JCTEPMHUHAHTTHI TYPI )KOHE JKaIlbIPAKThIH MYPTThI THII Oap yiri, - 2,5 eximai
OyBIHBI Oap NeTepMUHAHTTHI YT, E- 6,5 eHiMAi OybsIHAApE! Oap AeTepMUHAHTTHI YIIT1

OHIMIUTIKTI apTTRIPY OOWBIHIIA OaFbITTANFaH CEJICKLUS — KaHBIKTBIPATBIH OyAaHAACTBIPYJIApIbl
KOJIJIaHy HOTHXKECIHIEC - OCBhIHIAH OCIMJIIKTEePJ/IIH OHIMJII OyBIHJIAPBIHBIH CaHbIH 4,5-6,5-
Ke JAediH apTTeipyra MyMKiHAik Oepai (1E-cyper). Mynnait MopdoTHNOTIH yirinepi  AaKbUIIAbI
MeXaHUKaJIaHBIPBIIFaH OHIM )KUHAY MOCEJIECIH eIy e - MePCTIEKTHBAIBI OOJIBIT TaObLIAIbI.

CoHFBI yaKpITTa, OHIIPYIILIEp, aCOYPIIAKTHIH cadaFrbl KAMbIPEUIMANTBIH COPTTaphIHA KOI Ha3ap
aynapansl [36]. Honai Oypiiak AakbUIAApIbIH JKaIlbIPbUIyFa TO3IMAUIIIH AajaiblK Oaranay - 0ackiM
omictepaiH Oipi OoibIn TaObUIAABI, OipaK Ka3Fbl KE3CHJIC YKAYBIH-IIAIIBIH MOJ OOJIFaH KBUIIAPHI -
OeJTiHIH KOPIHICI 6Te dJICi3 )KoHe Oaranay THiMci3 Ooasel [37, 38].

Ac Oypiak eciMIIKTEpiHIH JKalbIpbUTyFa TO3IMIUITIH 3€pTXaHABIK Oaraiay JIoHI JaKbLIIap
ca0arbIHBIH aHATOMUSIIBIK KYPBLIBIMbI OOMBIHIIA TOIIMIUIIKTI Oarajay/blH ©3repTUINeH 9/1iCTEMECIH
naiganana oTeIpIN XKypri3inmi [39].

CabaKThIH aHATOMUSUIBIK KYPBUIBIMBIH 3€pPTTEY OCIMAIKTIH JKalbIpbUTyFa TO3IMIUIMH Adipex
aHBIKTayFa MYMKIHAIK Oepeni. AcOypiak eciMAIKTEpiHiH KalbIpbUTyFa TO3IMIUII CKIePEeHXUMaHbIH
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nepudepusuIbIK KaOaThIHBIH Ca0aKThIH KaJbIHABIFbIHA JKAKChl JaMYBIMEH JXOHE CKJIEPEHXHMMAIbIK
HIOKTapbIH KOl 00TyblHa OaiIaHBICThI. XIOPOGUILITACYIIBI TTAPSHXMUMACHIH/Ia OpPHAJIACKAH OTKI3T1iI
HIOKTap-TsKAap  cabakka OepiKTLMK OepeTiH MeXaHWKANbIK YINaldapAblH TSDKOApBIH Kypaiibl.
CknepeHxuMa - KaJbIHIATbUIFaH KaObIprajapbl Oap jkacyllajgapAaH TYpaTblH MEXaHUKaJIBIK yJia
(KaHKaHBI Kypaiapl) cabakka KyIr Oepeni, OHBIH HidyiHe ko oepmeiini [40, 41].

Conrbl 20-30 b1 00MBIHIA JAKBUT CENEKIHUSICH 0CIMAIKTEP1iH MOP(OJIOTHACHIH canalibl KaiiTa Kypy
epKeH OachlHAa OyplLIaKKaNTapIblH TIFbI3 OPHATIACYbI, CA0AKTaPbIHBIH Y3bIH/BIFbIH a3alTY, KaIbIPAK
TiIliHI, MYPTTHI )KaIbIpaK ’kKacay OarbITBIHIIA XKYP/Ii, OYIT XKaIBIPbUTYFa TOIMIUTIKTI KAMTaMachl3 eTyre
MYMKIHIIK Oepi, HOTH)KECIHJC OHIM XHHAY KE3iHJIe COPTTAp/bIH OHIMIUIr MEH TEXHOJIOTHSUIBIK
KaCHETTEepiH apTTBIpABL. ACOYpIaK COPTTAPBIHBIH OHIMAUTK JICHTeWi MEH TYPaKTBUIBIFBI KeOiHece
MOPQOJIOTHSUIBIK aJanTalysiaybIMeH, KOpIIaFraH OpTaHblH KOJNAHChI3 JKaFaainapeiHa OeifiMaenyiMeH
aHbIKTanabl. COPTTHI IYPHIC TaHAaFaH/1a, OHBIH OHIMJILIIK QJICyeTiH OapbIHINA Mai/1aiany MYMKIHIIT
naiza 6oanpl JKoHE OCBHIHBIH apKACBIHIA OHAIPIC WIBIFBIHAAPBIH apTThIPMail, HAKThI aCTBIK JKUHAY b
aptTeipyra Oomanel [42]. Kasipri yakeITTa celieKius acOYpIIAKTBI ©CIPYIH JKETUIIIpyae YIIKEeH
xericTikTepre xerTi. TyOereini xaHa MophoTUNTED Kacajibl, MbICalIbl, (acuusIanFal cabarbIMeH
JKOHE almuKaIbIbI OeJliMiHe aybICKaH OypIIakKanTapsl 0ap JTFOTTHHOW/I.

Byriari TaHma oneMJliK CeJCKIMsJa MYpPTThl THUII JKambIparbl Oap acOypmiak Typi KeHiHEH
Kosganbuiaapl. TaburaTel OOWBIHIIA OYJ1 XKAIMBIPAKCHI3ABIKTHIH MYTalUsAChl OOJIBIN TaObLIaAbl. AJFall
PET MYPTTHI XKambIpak TUIT Oap »kambeipakchi3 mmiaai B.K. Conosvesa 1949 5KbUIBI aIlITHL.

XKanbipeiny kxeOiHece jKambIpakliadbl Y3bIH cabakThl QopManapra ToH, MYPTTHI (opmaiapsl
KaTBIPBUTYFa enoyip Te3imai Oomasl [43-45]. Anaiima, MYpPTTBl KapIWKTapMEH MEH JKapThuIlail
epreKeiiiepMer JKalblpakilaabl y3blH ca0akThl acOypIIaK COPTTApbH aJIMACThIPY >KaIlbIPbLLY
MOCEJIECiH TOJBIFBIMEH LIeIyTre MYMKIiHIIK Oepmeni [46, 47].

Batpic Cibipze e yIKeH CeNeKUMSIbIK )KYMbICTaphl Kyprizizyae. OMObI MEMIIEKETTIK arpapiiblK
YHUBEPCUTETIHIH FalbIMIAPBIHBIH KOIDKBUIABIK 3epTTEYJEpiHIH HOTIKECIHIe KeJeci JepeKTep
AHBIKTANABl «... KOKOHIC acOypIIaKTapbIHBIH MYPTTHl (hopMmanapbl OUOJOTHSAJIBIK IiCy Ke3eHiHIe
JKATIBIPBUTYFa YIIKEH TO3IMALTIKKE ney. MypTThl MOpOTHUTI Oap YATLIEpIiH TO3IMALTIK KO3 PHUIHEHTI,
opta ecenmed - 0,85; sxanpipakmanapaa - 0,64 xypansr [48].

AcOypHIaKTBIH OpUTMHAIABI (OpMachl — XaMmeJeOH aJbIHAbI, OHBIH aWpbIKIIa epeKLIeNiri
sipycThl Terepodmmutus 6onanel [49]. XKapeuran-xanpipakTel MOPGHOTHIT Ka3ipri yakeITTa acOypiiak
CEeNEKIMSIChIHAA - (OTOCHHTE3/[IH IKOFapbl KApPKBIHIBUIBIFBIHA W€ TIePCIEKTUBANBI  JKAIbIPAK
BapHaHTTapbIHBIH 0ipi peTinae KapacTeipbliansl [50]. OHuipicte, Ka3ipri Ke3ae, MypTThI XKalblpak TYpi
Oap coptrap ecipineni, oH/a, afi la MyTanusaChl, JKanbIpaKTapbl, KAJIBIITHI )KaMbIPAKTHIH TEPMUHAIIBIK
JIOMEHJICpIHE COMKeC KeJIeTIH OyTaKkTajlFraH MypTIIaapFa aybICThIpassl [S51].

OpTypai aliMakTapiaH >HIEMHUKaIbIK (opMmanapabl celnekuusga KojaaHy Peceiine ecipinerin
HEri3ri Oypmiak JaKpUIIAPBIHBIH Oipi peTiHae acOypIIaKThIH OMOATyaHTYPJIUITiH eoyip KeHeHTyre
MYMKiHaiK Oepeni [52]. bipak, ranbIMaapiblH ©CIMIIKTIH ©3TepTUIreH TraOUTYChIMEH COpTTapra
KaTeIHACHl opTypui. bipkaTtap 3eprreyurinep, ocbl opmanap e3AepiHiH apThIKIIBUIBIKTAPbIH KOJTaiIbI
aya-paiibl JKarmalbIHAa FaHAa KOpPCeTell sKOHE CTPECTiK (haKTOpIIapAbIH dCcepiHe ocaji Nel caHaibl.
OcbIFaH OaiIaHBICTHI, TYKBIM OHIMIUTITIHIH OapIIBIK 2JIEMEHTTEPIHIH MapaMeTpIIepiH KaKcapTy apKbLIbl
OHIMAUTIKTIH TYPaKTBUIBIFBIH apTThIPYFa OaFbITTaIFaH CENEKLHUS ©3€KTi OOJBIN Ta0bLIAIbI.

Conrpr 20 >xputma acOyprmiaxk eniMmimiri 15-20% ecti, Oy aybpuIIapyamrsiUIblK ©HAIpICiHE,
MallliHaMeH )KWHayFa KOJIalIbl COPTTap/Ibl LIBIFAPY XKOHE eHTi3y apKbuibl [53-55]. Cenexumsaa opTypii
onictepiH (OymaHmacTelpy, MyTareHe3) KoJiaHa OTBIPBII, CEJIEKLUOHEPIIep KOFapbl OHIM/I acOypIIaK
COpTTaphlHA, OCIMIIKTIH OyBIHApATBIK KBICKAPYBIH, TYKBIMHBIH IIANIBLTy €MECTITiH, cabak ecyiHiH
JETEPMUHAHTTHI TYPiH, MYPTTHI JKalbIpaK TypiH OaxplialTeiH renaepai (def, le, deh, af) enrize amast
[54].

Camapa FRUTBIMH-3€PTTECY WHCTHUTYTHIHBIH FaJbIMIAPBIHBIH MIKIpiHIIE, acOYPINaK XHUHAY Ke3iHIe
TYKBIMHBIH IIBIFBIHAAPE 60% >koHEe ofaH Aa Kem Ooiybl MYMKiH. JKambIpbulyFa TO3IMIUIITT JKbLT
JKaFaiiblHa 113, )KOHE JIMHUSIIAP OCIMIIKTEepiHIH Y3bIH/IBIFbIHA a OalinanbicThl (1-kecTe).

Camapa FBUTBIMH-3€pPTTEY HHCTUTYTHIHBIH TOXKIpHOETiK TaHaObIHIA KYPTi3UITeH 3epTTeyiepre
colikec, KYpFaK KbUIapbl )KaIbIPbUTyFa TO3IMJILIIT, BUIFAJIIbI KbIIIAPFa KaparaHa 5KOFapbl eKCH/IIT
aHBIKTaNAbL. MbICajbl, a3 KYPFaKIIbUIBIK )KbULAAPBI TMHUSIIAPIbIH KalbIPbUTyFa MUHUMAJI B! TO3IM LTI
52%-nan 74%-ra neliH )KoHE OCIMIIKTIH MAaKCUMAJIIBI Y3BIHABIFBI 76,5 cM 96,5 cM neitin 6ommpl. Kyprak
KBULIAPhl THHUSIIAP/IBIH KanblpbutyFa Te3iMainiri 90-nan 100% - Fa aeiiiH, ain eCiIMIIKTIH Y3bIHIBIFBI
45,6-man 53,5 cm neiiin e3repmi [57].
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I-kecre — AcOypIIaK JWHUSIAPBIHBIH ©OCIMIIK Y3BIHABIFEI MEH KalbIpbUTyFa TO3IMJILIIrI,
KOHKYPCTBIK copTchiHay 2016-2020 x0x.
Copr, nuHUA min/max 2016-2020 >xx opTalia ecenrex
OCIMIIK JKambIPbUIyFa OCIMIIK JKambIPbUIyFa
Y3BIHJBIFBL, CM To3iMaiIiri, % Y3BIHJBIFBL, CM To3iMaiIiri, %
Camapuyc 61,3-125,2 38-72 80,0 57
b3583/11 47,5-95,7 63-100 64,6 82
b3729/12 45,6-96,5 52-100 62,3 87
b3737/2-2 45,6-76,5 74-99 55,4 89
K16358 53,5-80,5 57-100 62,6 86

AcOypmaxk cenexnuscoiaga Kpacaomap, Camapa, Antait, Tarap, bamkypt, Kpacnosipck, Boponex
AybU1 mIapyalibUIbIFbl FEUIBIMU 3€PTTE€Y MHCTUTYThIHIAA, JIOHCKON alMaKThIK AybUI HIapyalllbUIbIFbI
FBUIBIMU 3€pPTTEY MHCTHTYTHI), bykinpeceiinik nonai Oypuak Jakbuigap FeUIBIMU 3€PTTEY MHCTHTYTHI,
Mackeyaeri «HemunHOBKa» AybUl HIapyalIbUTBIFBI FHUTBIMU 3€PTTEY MHCTUTYTHI, Ypal, YIbsSHOBCK
AybUI HIapyallblIbIFbI FEUIBIMU 3€PTTEY HHCTUTYTHI, DaneHcKk MeMIIeKeTTIK CeJIeKLIUSUIBIK CTAHIHUACHL,
ConTycTik Ypasn Aybul HIapyallbUIbIFbl FHUIBIMU 3€PTTEY WHCTUTYTBHI MaHbBI3AbI HOTHIKEIEPTe KETTi
[56]. Bykinpeceiinik goHAi OypIIak JaKbIIapbl FEUTBIMU 3€PTTEY HHCTUTYTHIH/IA acOYPIIAKTHIH KaHa
JKarblpak MyTaHTTapbl AJbIHIbI )KOHE TEHETUKANbIK 3€PTTEIAi: XaMeleoH, A-arpumyT, B-arpumyr,
OeJiHTeH JKanbIpakThl, 0aTTepduisiii. baranel kacuerTepi Men Oenrinepi Oap oHcKol aliMakTBIK AybLT
[IapYalIbUIBIFBl FBUIBIMH 3€PTTEY HHCTHTYTBIBIHH COPTTAPhl Jid YJIKCH KBI3BIFYIIBUIBIK TYIbIPAJIbL:
Akcaiickuii ycatbiil 5, Ycarblii KopMOBOHM, PocTOBCKMI MenKkoceMsiHHBIN. BalikypT FBUIBIMU-3E€pPTTEY
WHCTUTYTBIHAA KOFapbhl OHIMII J9HAI acOYpLIAKTHIH >KaHa COPTTApbIH jkacay YIUIH Y3aK YakbIT
OOMBI YIIKEH CEeNEKIMUIBIK KYMbICTap Kyprizingi. JKapeIKmakranaTblH THOPHUATI MOMyIAnusIapaan
eciMIIiKTep 1l OipHeIIe PeT )KeKe CYphINTay 9ICIMEH epTe IMICETiH COpTTap MIBIFapPbUIIbI-UHIITMIHCKIHA
39, Yummunuckuit 210. Kypnmem caTeuibl OyJaHAACTBIPY OIICIH KOJJAaHA OTBHIPHIN, YMIIMUHCKHIA
75, Ynmmuackuit 95, Ynmmuackuit 80 xoHe UmmmuHCKUE 229 mambUIMaiThIH TYKBIMIAphl Oap
JKarbIpakThl MOPQOTHUNTI acOYPILIAKTHIH JKOFaphl OHIMIII COPTTAphI Kacayabl. Tatap FBUIBIMU-3EPTTEY
WHCTUTYTBIH/IA NIalanany Typi OOHBIHIIA OHAIPIC KAKETTUTIKTEPIH eCKepe OTBIPHIIN, TiKeJIeH KUHayFa
JKapamIbl JKOHE KYHIBI MapyarmbUIBIK KacHETTepi 0ap, >KambIpbUTyFa TO3IMIUTITI KOFapbl MYPTTHI
XKarblpak Typi 6ap coprrap To0b! Kypbuiasl). H.M. TynaiikoB ateinaarsl Camapa Aybul HIapyallbUTbIFbL
FBUIBIMH 3epTTey HHCTUTYTH Camapuyc xxoHe dnarman 12 acOypiiakThiH )KaHa COPTTapblH OenrinepIiy
yilleciMiMEH aijbl: JKalbIPAKChI3ABbIK, KbICKAPTBUIFAH cadak, IIAalIbIMAaNHTBIH TYKbIMIAp, ©CYAIH
JETePMUHAHTTBI TYPi, Ca0aKThIH KOFapFbl OeJliriaeri OypiiakkanTapAblH THIFbI3 OpHAIacysl [57].

3aMaHayH CeNeKIMsAChIHAA OacTanKbl MaTepUaIBIH )KaHa TEeHETUKAJIBIK dPTYPIILIITiH 3epTTEY KOHE
Oaramay kKaxker. Ocbrran OaiimansicThl yaritepai JHK-tumrtuney omictepin KonmaHy ©3€KTi OOJBITI
tabbanpl. ['eHogoHaTE MOpGhOOHONOTHANBIK Oenrijepi OOHBIHILIA, KOIOTUSIIBIK TeorpadusiIbIK
3epTTey/ie aHbIKTanFaH oerimaeny KabinerTepi OOMbIHIIA KIKTEyTe OPTY P TOCUIACPAiH YHIeCIMALTITiH
aHBIKTAy €PEeKIIE KbI3bIFYLIBUIBIK TYAbIpaabl. ACOYPILIAKTHIH CENEKLUHUSICHIH AaMBITYJaFbl MIPOTrpece -
MaHbI3bI Oenrinepi 6ap xaHa MOP(OTUNITEPAl LWIBIFAPY, KEKe KYHABI TEHOTHITEP MEH OyaaHIapibl
Y3aK YaKbIT CaKTay, COHAal-aK KaKeTTi COPTTap MEH ChI3BIKTap/Ibl T€3 KOOCUTY apKbLIbl CENEKIHSIHBIH
Kei0ip Ke3eHIepiH KeAeNAeTy apKbUIbl CENEeKIMIIBIK MPOIECTIH THIMIUITIH apTThIpyFa MYMKIHIIK
OepeTiH OMOTEXHOJOTUSHBIH aHA JMICTEPiH EHTi3ydl Tajnam eTeli. BHOTeXHONOTrusUIbIK SaicTepai
KOJIZIaHY KapKBIHJIBI IAMBITT KeJIe KaTKaH OarblIT OOJBIN TaObUIaAbl, OHBIH HOTHIKECIH/IE yJnanap MeH
JKacymanapasl ecipy (JaKbULIaHIBIPY) TEXHOJIOTHSIIAPHI KacalAbl, KeHiH QepTial eciMIaikTepIeH
pereHepauusi okypriziremi. OcblHIAW omicTepAi KoigaHa OTBHIPHIT - HEraTUBTHL (akTopiapra
(KYpFakIIBUIBIK, TY3/aHy) TO3IMJUIKTI 3epTTey, OyplaK AaKbUIIApblH KIIOHJAAy TEXHHUKAChl MEH
LIapTTapbIH 3epTTey, OacTanksl (opMaIapAblH SPTYPIIIIriH KaMTaMachl3 €T€ alaThlH KaJIyCTapAaH
pereHepaHTTapAbl aly >KoHE acOypIIaK eCIMIIKTepiHAe TeHETHUKANbIK TYPJICHAIPYIepAi KOJAaHy

60



BECTHVIK HAVKI KA3AXCKOTO ATPOTEXH/YECKOTO MICCAEAOBATEABCKOTO YHVIBEPCUTETA VIMEHV C.CENOY AAVHA: MEXAVICLIVTIAVIHAPHBIV No 3 (127) 2025
ISSN 2710-3757, ISSN 2079-939X, CEJIbCKOXO3SMCTBEHHBIE HAYKU

OOWBIHINIA - JKYMBICTap Xyprizimyae. [loHmi Oypirak makpuiiap FHUIBIMHA 3€pTTEY WHCTHUTYTBHIHIA
acOypIIaK TeHOTHNTEPiHIH Cy TalIbUIBIFbIHA TO3IMAUIITIHIH in Vitro >KacylIajblK CEeJEKLHUSICHI
OOUBIHIIIA MHHOBALIMSIIBIK 3€PTTEYIEp Kyprizuryme [S7].

ACOYpIIaKThIH MaKCATTBIIBIK CETIEKITUSACH OYKIIT oIeM/Ie KeM JIeTeH 1€ €Ki Fachlp OOMBI KYpri3iin
keseni. J{akbUAbIH oNieyeTiH apTThIpy OOMBIHIIA 9JIEMTIK JKETICTIKTEp ©CIMAIKTEpIiH MOP(OIOTUSIIBIK
epeKILIeTKTepiMeH OailylaHbIC MaceIeNIep i STy /IiH )KaHa OarbITTapbIHBIH allbLIYbIMEH OaliIaHbICTHI.
CoHFBI Ke3eHJIeT] CeNIeKIUHBIH HOTHXeNepi kamblpakThiy (af, af unitac), cabaxreiy (det, deh, Im, le),
TyKbIMAApAbIH (def) MyTaHTTBI Oenrisiepid naianana oThIPbII, )KaMbIPEUTYFa TO3IMIUTITH, TYKBIMHBIH
MIAMIBLUTYBIH, O1p/I€H MiCIM->KeTUTY1H )KaKcapTy YIIiH - acOypIIaKTHIH (PEHOTHUIITIK OPTYPITi CETEKITHSITBIK
JKETICTIKTEpiH MbIFapyMeH cunaTtanaisl [58, 59].

JIMrHUH KanblNTacybHbIH AedopManuscbiMeH OypIIakanThlH MYTalUSICHIHBIH —CENeKIHSIBIK
Oenrici peTiHae KOJJAaHa OTHIPHIN, KapFaKTapAblH allbUTy YKOHE TYKBIMAAPIBIH IIANIBLTY MOCEICCiH
Ienry ie *aHa OarbIT ayFaml peT JamMbIThutral [60]. CeneKius HOTHKECIHe KOJAMIbI aya-paibl )KoHE
arpoTEeXHHKAJIBIK KaFIaiap/a IoH Il MaKcaTTapFa apHajFaH acOypiiaK OHIMJIIIITIHIH 9JIeyeTi COPTThIH
60%- ynecinne 6,0 T/ra )xeTyi MymKiH [61]. Bipak copTTapabiH aneyeTiH icke achlpy KOpIIaraH OPTaHbIH
CTpecCTiK (haKTOpIAPBIHBIH dCEPiHE KATThI TOYEIl, OYJI CeNEeKIUSIIBIK KETICTIKTePAiH TO3IMALIITIHE
©3Tepill JKaTKaH ecipy JKaFIainapblHa KOFaphl TajanTtap Kosasl [62, 63].

JKorape! eHIM/II JKOHE TYPAKTHI arpOOHOIIEHO3IBIH HET131 OOJIBITT Kayillci3 OHIM aTy bl KaMTaMach3
eTeTiH KaOineTTi 0ap SKOIOTHSUIBIK TYPaKThl COPTTap TaObLIa bl

AOHOTHKAJIBIK, OMOTUKANBIK (haKTOpIIapAbIH dCepiHe peakusachl OOWBIHIIA TeHOTUNITEPAl Oaranay
oJIapAbIH OeiiMaeny KaOUIETTITIH — «T€HOTHIT X OpTay ©3apa dPEKeTTECyiH CTaTUCTUKAIBIK TaJIIay IbIH
OpTYPJi SAicTepiH KOJijaHa OTBHIPBIN, OpTaHBIH Oenrimi Oip skargaijapelHAa e3iHe TOH OenriHiH
(hbeHOTUIITIK MOHIH KOJI/1ay KaOLJISTTIrH aHbIKTayFa MYMKIHIIK Oepeni [64-66].

Kazakcranma acOypIaK CeNeKITUICH TOIBIK CEEKIISUIBIK cxemachl OobrHIma Kapabdamsik ALLTC
(Kocranaii), A.1. bapaeB arbiHgarsl ACTBIK IIAPALIBUIBIFBI FHUTBIMU ©HAIPICTIK OpTalbiFbl (AcTaHa)
xoHe Kazak eriHumijiik »oHe OCIMJIK MapyallbUIbIFbl FBUIBIMUA 3€pTTEy WHCTHUTYTHIHIA (AJMAaThl)
xyprizineni. OHTycTiK-mIbIFpIcTa Ka3ak eriHmrimik skoHe eciMuik mapyambsuiblFsl F3M-ne acOyprmax
ceNeKIusicbl OOWBIHIIA 3epTTeynep, y3iricnen, 1971 xpuigan Oactam >KYpri3iin Kememi >koHe Oyl
MeKeMe acOypIIaK CeNeKIHsIChl JKOHE TYKbIM HIapYalIbUIBIFBl OOMBIHINA FHUIBIMU 3EPTTEYJIEPIiH
yinectipymrici 6ombin TaObuaapl. Komreknusinslk muToMHUKKe 113-TeH acTaM copT yariiepi Kipeni,
onapAbIH apacbiHaa Pecei eciMaik mapyaisibiEbl HHCTUTYThIHAH (BUP), nonai-OypiiakTsl gakeuigap
nHctutyThiHaH (Open, Peceit), KpacHospck Aybul MIapyalibUIbIFbl FRUIBIME 3€PTTEY WHCTUTYTHIHBIH
CEJICKIHSIIBIK OPTaJIBIFBIHAH YITLIepi Oap.

AcOypHIaK ceJeKIMsCBIHBIH HOTHXKENEepiH KoHE acOYpIIaKThIH OpTYpii reorpauKaiblK IIBIFY
KOJUIGKIIMSCHIHBIH MIapyallbUTBbIK-KYHBl Oenriiepi MEeH KacHeTTepiH 3epTTeyli eCKepe OTBIPHIIM,
CEJISKIIHS TIPOIECIHIH OapiblK Ke3eHIEPiHIe CYPhINITAY MEH aKayAbl €CKepe OTBHIPHII KoHE Oenriyepi
MEH KaCHeTTEeP/IiH TYKbIM Kyajay jKoHe KOPPEIAILUsIIBIK TOyeIIUIriH Olie oThipbin, Ka3ak eriHmimik
MKOHE OCIMIIIK IIapyallbUIbIFbl FAIIIBIMU-3€PTTEY MHCTUTYTBIHBIH FaJIbIMIapsl, Ka3akcTaHHBIH opTYpIIi
aiiMaKTapbl YLI1H acOYpIIaKTHIH IEPCIIEKTUBTI COPTHIHBIH MOAEIIHIH TapaMeTpIIepi, ay 1aHAaCThIPBIUIFaH
COpPTTapMEH CaJbICTBIPFAaH/A, aHBIKTAIJIBI (2-KecTe).

Kaszipri yakpITTa acOypIaK CeIeKIsIChIH A TIPUOPUTETTIK OAFBITHI — JKAITBIPAKCHI3 TOHII-)KeMa3bIK
JaKbUIIApAbIH COPTTapblH IublFapy Oombin TaObuIagbl. MyHzmail coprrap KambIpbUIyFa KOFapbl
TO3IMIUIITH KaMTaMachl3 €Ty YIIiH Oepik, KbICKa ca0aKKa JKOHE MYPTThHI JKaIlbIparbIHBIH TYPiHE UE
00IyBl KepeK. ACOYPITAKTHIH dp JKAKTHI TMAaHJaIaHBUTYBIH €CKepe OTBIPHIII, OHIIPICTE JKAITBIPAKIITAIBI
Y3bIH Ca0aKThl )KOHE MYPTTHI KbICKa cabaKThl COPTTapAbIH OONFaHbl X&eH [67].

ContycrikKazakcranua, naijananyrayColHbUIFaH COPTTAP, KYPFAKIIBUTBIK KBUTIAPBI BUIF A IaHIBIPY
OOMBIHIIIA OHTANMIBI KBUTIAPBIMEH canbIcThipranaa 30-50% TeMeH eHIM KallbITacThIpaibl, COHBIMEH
BUTFAJIIBI )KBUTIAPBl TYKBIMHBIH canachkl 'OCT TamanTapbeiHa ColiKec KeIMeHIi.
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2-kecTe — AcOypIIIaK COpTTTap MOJCIJIEPIHIH TapaMmeTpiepi OHE IKEKe CHIMATTaMallapbIHbIH
Ke31epi

Cumnarramanap AynannacteIpbuIraH bomamak ['eneruxanbik
copTt Akcapsl COPTTBIH MOJIEITI Ke31epi
3uma, Ynka, ®parment, OHBap,
Bererarusibik Ke3eHi, 70-78 70-80 Caxapwnbiii, Ofelia, Arousel shoag
TOYJIK Ji -194, Caxapnas npuHIIEeCca,
AmOpo3usi, Buona, JISHKBUH
OcCIMIIKTIH OMIKTIr, Pycnan, ®parment, 3391, 8418,
cM 55-60 >50 Xinjang log wani, AHHyIIKa,
Muremnia, SAxont, Codss, [e3upe
XKansipsutyra 5 5 Crnaprak
TO3IMILIIT, Oast
[anrpury¥a Te3IMILTIr, 5 5 barpak, Criaptak
Oan

AJFa KOMbUIFaH MiHJIETTEP/II icKe achIpy Oapbichinaa « A V. bapaeB aTbiHAaFbl ACTBIK HIAPALTBUIBIFBI
FBUTBIMU oHAIpicTiK opTaisiren JKIIC oprama mep3imae miceTin «Opic» acOypIIakThIH KaHa COPTHI
meFapeIabl. «Opic» coptel OKIT 308/98 x OMCKHMI HEOCHITIAIONTUICS THOPUATI JIMHUSCHIHAH JKEKe
CYpBINTAy 9MiCIMEH MIBIFApbUIABL. «Opicy» acOypiIak copThl OOHBIHIIA CENEKIMSUIBIK KyMbic 2004
XKbUIbI OacTanapl. TaHanThIK Oalikayyap MEH 3epTXaHaBIK Tajaaynap HoTwkecinae 145-04-3 nunusicot
0eJiH I, OJ1 CEeJICKIUSIIBIK ChIHAYJIAPJIbIH OapJIbIK Ke3eHACPiHeH COTTi OTTi xoHe 2017 KbUIbI KaHa
COPTHI PETiH/Ie MEMJICKETTIK COPTChIHAYFa Oepiii.

JKambipak Typi JapakaybIpCHIHIBI, aKallys TOPi3di, KambIpakK Y3bIHINA - )KYMBIPTKA Topi3ai. 1000
TYKBIMHBIH Maccackl oprtaiia (210,5-220,5 r). CopTThIH €H MaHBI3IbI OMOJIOTHSUTBIK KOHE IMapyallbUTbIK
epeKUIEITIKTepi: opTaia Mep3imMae micyi, JKarbIpbulyFa TO3IMALIITI.

Cranmapttel «OMCKHN HEOCHIMAIOIIUNCS) COPTICH CaJbICThIPFAHIA, aya paibl Karaansapsl
JKOHE aJIFbl JIaKbUIFa OalIaHbICThI, 3 KYH Keml micemi. COpT TYKBIMHBIH IIaNIblIMay OCJTiCiHE ue,
JKATIBIPBUTYFa JKOFaphl TO3IMIAUTIKIIEH CHUIATTaNaAbl, Oip Mep3imjae miceni, MEXaHUKANbIK >KHHAyFa
skapamabl. Conryctik Kazakcran skarmaibiaaa eHIMILTITT OoiibiHIIA 071 «OMCKHAN HEOCHITAIOIIIHNCS)
CTaHJAPTTHI COpThIHAH 4,9 11/Ta apThIK [68].

KopbIThIHABI

Kazipri yakpiTTa MOJIEKYJIAIbIK-TeHETHKAIBIK MapKepJIep/Ii KOJITaHy OCIMIIKTePIiH CeICKIUSIIbIK-
KYHIBI OenrinepiH »oHe jXaHa COPTTapIblH TEHETHKAIBIK KYpPacTHIPYBIH KamTacachl3 €TeTiH -
XpoMocoMalap/sl KapTTayfa, TeHaAepAl WACHTH(UKanusIayFa, COHBIMEH Oipre KeKelereH TypJiep
apachIHJIaFbl TAKCOHOMUSIIIBIK ©3apa KaThIHACTAP/Ibl aHBIKTAY YIIIiH YJIKSH MEepCIeKTUBAIapIbl allaIbl.
ToNBIK TeHETHKAJBIK KapTa - TeHOTHIITIH KYPBUIBIMBI, MyTalUsUIapIblH TaOWFaThl, MyTareHACpIiH
ocep eTy MEXaHU3MEPi KoHe JKeKe OeNTijiep/iH reHeTHKAIBIK OaKbpUIaybl Typalibl TepeH OLTiM amyra
MYMKIiHIIK Oepesi.

ABTOpJapAbIH YJieci

Bapnbik aBTOpap 3epTTeyep i Kyprizyre KaTblcThl. HoTrkenepai Ty KbIpbIMIa Ibl, 91€0H 0Ty IbI
JKy3ere achIp/bl, JIEPEKTepAl TalAajbl, Makajia JalbIHJIaJbl, COHBIMEH KaTap TY3eTY.i YKOHE OKBII
HIBIFY/IBI )KY3€Te achIp/ibl. bapiibiK aBTOpIIap KOJIKa30aHBIH COHFbI HYCKACHIH OKBIII, Kaparl, MaKyJ11abl.

Kap:kbL1anasIpy TypaJibl aKknapar

byn 3eprreynep Kazakcranm PecrmyOmukackiHBIH FhITBIM KoHE >KOFapbl OUTIM MUHHUCTPIITIHIH
FrutblM KOMHTETIHIH TPaHTTHIK KapKbUIaHablpy meHOepinae xyprizingi. KP FxKBbM K XKTH:
AP23489305 "Conrycrik xoHe Optansik KazakcTanga KapKeIHABI ©CIMIIK MIapyallbUIbIFBl YIIiH
MapKep-’KaHama TYp/Eri CeleKIUs d/1iCiIMEH acOYpIIAKThIH KaIbIPbUTYFa TO3IMAUIITIH arpOHOMHUSIIBIK
3epTTeyJIiep JKOHE MOJICKYIaIbIK-TeHETUKAIBIK 3epTTey".
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HN3yyeHue ycTOH4YMBOCTH rOpoOXa K MOJIeraHUI0

Apunos b.K., MycsiHoB K.M., Xacanona I'.K., Kunmakbaesa A.A.,
KyzbakoBa M.M., 3aiinameBa A.A.

AHHOTALUA

B Hacrosimiee Bpems B Haleil crpaHe pacTET MHTEPEC K CO3AaHUI0 BHICOKOTEXHOJIOTHYHBIX COPTOB
ropoxa, XapakTepH3YIOLIUXCs APYKHBIM CO3PEBAHUEM, BBICOKOH ypPOXaMHOCTBIO U YCTOHYMBOCTBIO
K noseranuto. [lostomy oTOOp Ha YCTOHUMBOCTH K IOJIETAHUIO SIBISICTCS OAHUM U3 Ba)KHEMIIMX
KPUTEPHEB B CEJEKIMH Iopoxa. OTa KyJbTypa CKIOHHA K IIOJIETAaHHIO, IOCKOJBbKY OCHOBAaHHE
cTeOuisl M3HAYaJIbHO ci1aboe, a TeHeTHYecKash N3MEHUYMBOCTh MPOYHOCTH CTEOJISI rOpoXa OrpaHuueHa
U, CJIEIOBATENbHO, CEIEKLUUS B 3TOM HANPABICHUHM WAET CPaBHUTEIBHO MEIUIEHHO. TeM He MeHee,
JOCTUTHYTBI ONIPEJIC/ICHHbIC YCIIEXH, B YIIyUIICHUH MTOKa3aTessl yCTOHUYNBOCTH K MOJIETAaHUIO Y HOBBIX
(hop™ ropoxa.

BosbIIMHCTBO NpOM3BOIUTENCH NPEANOYUTAIOT JETEPMUHAHTHBIC IOMYOE3JIMCTHBIE copTa ¢
KOPOTKHMM cTebiieM. Takoil ropox mpu HOPMaJbHBIX MOTOIHBIX YCIOBUSX OyJET CTOSITh BEPTHKAILHO
mpu cOope ypoxas, YTO IO3BOJSIET ObIcTpee MPOBOIUTH YOOPKY, MHHMMAaJIBHO MOAM(UIMPOBATH
o0opyznoBaHue 1 o0ecreunBaTh 60JIee BBICOKOE KaueCTBO CeMsiH. VIHieTepMUHAHTHBIE COPTa, HECMOTPSI
Ha JIyYIIy}0 KOHKYPEHIHIO C COPHSKAMH, CTa0MJIBHYIO YPOXKallHOCTb CEMSH B HEOJIArONPHUSITHBIX
YCIIOBHUSIX C TEIUIOBBIM CTPECCOM, 0OBIYHO CHITBHO ITOJICTAIOT IPH cOOPE ypoKast U TpeOyeT CrieIMaIbHbBIX
npouexyp yoopku.

I'enodonn ropoxanoceBnoro (Pisum sativum L.) npeacTaBiieH O0IbIIMM YHCIOM MOP(OIOrHIECKUX
(hopM, IpH 3TOM cOpTa OTHOCSTCS B OCHOBHOM K JINCTOYKOBOMY U ycaToMy Mopdotunam. Haubosnpine
IUTOIIAAN 3aHMMAIOT copTa ycaroro mopdorumna, Ojgarogapsi yCTOMYMBOCTH K IoJieraHuio. B To ke
BpeMsl YMEHbBILCHHE JINCTOBOW MOBEPXHOCTH Y HUX MMEET PsIJl HEXKeJIaTeIbHbIX OCISICTBHH.

B craTtbe, mpuBeneH nuTepaTypHBIH 0030p Hay4yHBIX TPYZOB 3a nocieanue 20 JeT, NMpoBEACH
CHCTEMHBIH 0030p aKTyaJbHbIX HAYYHbIX JaHHBIX, BKIIFOYAIOLINX JOKA3aTeIbHYI0 SKCIIEPUMEHTAIbHY IO
0a3y 1o HauboJee COBPEMEHHBIM BOIIPOCAaM, KACAIOLIMMCS METOAOB MOBBIILICHHUS YPOKaliHOCTH ropoxa,
HanOosee 3()(HEKTUBHBIM M3 KOTOPBIX SIBJISICTCS BBIBEICHHE M BHEAPEHHE B IMPOM3BOJCTBO HOBBIX
BBICOKOYPO’KaIHBIX TEXHOJIOTHUYECKUX COPTOB.

Ki1roueBble c10Ba: Topox; MOJNEraeMoCTh; YCTOHUMUBOCTD; CEJICKUMs; ycaThlil (O€3IMCTOUKOBBIN)
MOp(OTHIT; yPOKAHHOCTB.

Study of resistance of pea to lodging

Bauyrzhan K. Arinov, Kazhimurat M. Mussynov, Gulmira Zh. Khassanova,
Marzhan M. Kuzbakova, Assemgul A. Kipshakbayeva, Aray A. Zailasheva

Abstract

There is a growing interest in Kazakhstan in developing advanced pea varieties characterized by
uniform maturity, high yield and lodging resistance. Lodging resistance is a crucial selecting criterion,
as peas are inherently susceptible due to the initially weak stem base. Genetic variability in stem strength
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is limited, resulting in slow progress in this area of selection. However, some advancements have been
made in improving lodging resistance in new pea lines.

Most of the growers favor determinate semi-leafless varieties with short stems. Under typical
weather conditions these peas remain upright during harvest, enabling faster harvesting, minimal
equipment modification, and improved seed quality. Indeterminate varieties, while exhibiting better
weed competition, and more stable yields under heat stress, tend to lodge severely at harvest, neces-
sitating specialized cleaning procedures.

The Pisum sativum L. gene pool encompasses diverse morphological forms, primarily leafy and
stipulate morphotypes. Leafless morphotypes are widely cultivated due to their improved standability.
However, the reduction in leaf surface area can have undesirable consequences.

This article presents, a review of scientific literary from the past 20 years, systematically examining
current research data, including experimental evidence, on methods for enhancing pea yield. One of
the most effective strategies is the development and introduction of new high-yielding, technologically
advanced varieties.

Keywords: peas; lodging; resistance; selection; whiskered (leafless) morphotype; yield.
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Tyiiin

AnFpimiaprrap MeH MakcatT. Gammarus spp. TybICbIHBIH aMpunoaTapbl COATYCTIK KapThIIIaPIbIH
TYIIBI CY 3KOXKYHeepinie KeH TapaifaH XoHe IKOJIOTUSIIBIK, TOKCHKOJIOTUSUIIBIK JKOHE MOJICKYJIISIPIIBIK
3epTTeyJepAe MOJENbAl OpraHu3MACp peTiHAC KUl KOJJaHbUIAAbl. AJaliia, TraMMmapycTapibl
MOPQOIOTHUSIIBIK COMKECTEHIIPY TYPILIJIIK ©3reprilTiKTiH KOFaphl I9PEkKeCiHEe JKOHE KPUITHUKAIBIK
TYpJIEpIAiH MOPQOIOTUSIIBIK KaFbIHAH 1C KY3IHAC aKbIPaThIMAWTBIH, OipaKk TeHETHKAIBIK KOHE
9KOJIOTHSUIBIK JKaFbIHAH EPEKUICJICHETiH TypJsiep OoiyblHA OaiylaHbICTBl KUBIHABIK TYFbI3aabl. byi
mutoxoHapuanbasl JJHK-ue1 (Mbicansl, CO/ TeHiH) TangayFa HETri3AeiAreH MOJICKYIAPIBIK Tocianepai
TAaKCOHOMUSUIBIK TEKCEPY JKOHE OMoalyaHTYpJIUTIKTI Oaranay YLIiH epeKile MaHbI3bl. Byl sKyMBICTBIH
MakcaTbl — KazakcTaHHBIH TYPJIi Cy KOMMaJapblHaH ajbIHFAH raMMmapyc Typiaepinen (Gammarus spp.)
JHK amy THiMIUIIriH jKOHE OHBIH camachblH Oarajiay, COHAal-aK, KeHiHHEH YATiJepAi TeHeTHKaIbIK
naentudukanmsuiay yuid [ITP ogicimen CO/ reniHiH aMIuTnUKanMsSCBIHBIH KaiiTa @HAIpLTy1H TEKCepy.

Marepuangap MeH aaictep. 3epTTey OapbIChIH/a CONTYCTIK, OHTYCTIK oHe bIFbIc KazakcTaHHBIH
TYPJIi TYILBI Cy KOHManapeIHaH raMMapyc yarinepi (Gammarus spp.) ’kunaisl. by 3epTreynin MakcaTbl
- KazakcranHbIH opTYpIIi cy aiiapiHaapbiHaarsl raMmmapycrapaan JJHK-ub1 6eny omicrepiniy THIMILTIr
MeH carnachlH Oaranay. DKCTpakuus saictemMeci ampunoaaiap yinaaapblHbIH €pPEKIIeTiKTepiH ecKkepe
OTBIPBIN OeHimMaemIi.

Hotmxenep. Anpiaran JIHK yarinepi Taza »oHe KOHIEHTpalUsIChl OOHBIHIIA KaHAFaTTaHAPIIBIK
KepceTkimTepai kepcerti, Oy corti [ITP-ammmmdukanuscbln  KaMmTamacel3  eTTi.  bapibik
ceiHaManapaa 1,69-nan 2,00-re neitinri auamnazonmarsl A260/A280 monnepimen JIHK Ta3anbirbiHbIH
KaHaraTTaHApJIBIK KepceTKimTepl Oaikanabl, Oyl aKybI3AbIK KOCHalapblH >KOKTBIFBIH KOPCETEI.
HyxnenH KpIIKBUIIAPBIHBIH KOHIEHTpanusichl 191,6-man 232,0 HI/MKI apajiblFbIHAA ©3repii, Oy
[ITP-amnnudukanuscel yiIiH taiantapra cail keneai. Hotmxkenep skacanran opictiy KazakcTanHbIH
Cy KOMMamnapbIHAa raMMapyc TYpJepiH MOJEKYIISPIIBIK-TeHETUKAIBIK Tajl/ay KoHE HICHTU(DHKALNSIAY
YIIIiH KOJIAWJIbl €KEHIH pacTalIbl.

Kopeiteiaasr.  Kyprizinren 3eprrey KaszakcTaHHbIH TyIIbl Cy KoMMajapblHaH SKHHAJIFaH
ramMapycrapaan JIHK skcrpakuusinay omicremecin oHTailmaHmplpyFa MyMKiHIIK Oepai, Oy I1TP-
amMITQUKanuICh YIiH coiikec keietiH JJHK Ta3anbiFbel MeH KOHLEHTPaIMsACHIHBIH KaHAFaTTaHAPIIBIK
KOPCETKIIITepiH KaMTaMachI3 €Tir, arapo3slk renpae COl reniniy amMmmudukanusianFad pparMentin
COTTI BH3yaJIM3alMsuIayAbl KAMTaMachl3 €TTi, Oy1 eHipaeri aMQUIoATapaAsl OAaH dpi MOMYJISIIHSIBIK-
TCHETHKAJIBIK 3epPTTEY YLIIH HETi3 Kanasbl.

Kinr ce3nep: I[1TP; JIHK Oemnimn airy; rammapyc; arapo3zipl Tejib; 3JIeKTpodopes.
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Kipicnoe

Ambunonanap (WasHTOPI3ANEp) — KOHBIPXKAH CHIIKTEpAEri TYIIbI CYy SKOXKYHEIepiHiH eH
MaHBI3[IBI OpTaHW3MACP TOOBIHBIH Oipi OOIBIT TaOBUIAABL. by masHTopi3aiaep KoOiHece TYIIHI CY
arbIH/IAPBIHBIH KONTETeH JKOXKYHeIepiHIeri MaKpO300IUIAHKTOH OMOMAacCCachIHBIH HETI3ri OeliriH
Kypaiasl [1]. Gammarus TybIchl — aM(UIOATAPABIH €H Oail TypiepiHiH Oipi, olapablH KOTIIUTIr TYIIBI
cyna mekereiai [2]. Eypasus KypibiFblHaa raMMapUATEPIiH (PHUIOTeHETHKAIIBIK KOHE reorpadUsiIbiK
JKarblHaH eTe ajlyaH TonTapsl Tapanrad [3]. 'aMMapyc eciMIiK KalIbIKTapbIHbIH bIIbIpAybIHA KATHICAIbI
YKOHE KiHIII PETTiK TYTHIHYIIBLUIAP YILiH KOPEK Ko3i peTinae Kpi3MeT etefii. COHbIMEH KaTap, raMMapyc
Cy OOBEKTINIEpiHIH KOJOTHIIBIK KaFJaiibIH Oaranay YIIiH maliganaHyFa MyMKiHIIK OepeTiH XUMHUSIIBIK
cTpecc (haKkTOpIapbIHBIH dCEpiHE Ce31MTal OONFaHBIKTaH HHANKATOP PETiHAE KapacThIpbliaasl [4].

lamMapuarepiiH TaKCOHOMUSICHI KypJelli Macesie OO0JbIll TaObUIadbl, OWUTKEHI OJapJblH TYP
JeHTreingae MOp(OJOTHUSIBIK HIACHTU(DHUKAIIUACH JKOFAphl OUTIKTLIIKTI KakeT eTemi. JlerenMe,
Ka3ipri MOJEKYJISPIBIK 9/1icTep MOP(OIOTHUSIIBIK KeIIEHACP/IiH IITiH/Ie KACBIPBIH TYPIep/Ii aHbIKTayFa
MYMKIHIIK Oepeni. Mpicanbl, OipkaTap jkarnainapia raMMmapyc >KbIHBICTBIK AUMOP(QHU3MMEH KOHE
eJIeyJIi OHTOT€HETUKANIBIK alibIpMAalIbUIBIKTAPMEH CUIIATTaNabl, OyJI OJapAbIH TYPIH A9 aHBIKTAYIbl
kublHAaTanbl. COHABIKTaH SKOJOTHSJIBIK 3€pPTTEYJIEpAe HAKTHl TYP MACHTH()UKALUSICHIHBIH OPHBIHA
Gammarus spp. Oenrici xwui Kommaubsiiagsl [5]. Opraiblk A3HUSHBIH aM(UIIOIBIIAPBl  TypabI
TEHETUKAJIBIK JIEPEKTEP a3 3ePTTEITSH; Tapalybl JKaMIIbI Y31HA1 TepeKTep FaHa ke3aeceni [6-8].

En TanbiMan opi keH Tapanran Typi — Gammarus lacustris, 01 TYIBI XKOHE TY3/bI Cylla Ke3JeCe/.
OHBIH TeHETHKAJBIK alyaH TYPJUIri SKOJOTHSIBIK (pakTopiapFa, MBICAIIbI, CYJIbIH TEMIEpaTypachl,
TY3IBUTBIFEI  JKOHE KOPEKTIH KOJDKCTIMAUIriHE, COHIal-aKk MOMYyJISIUsIaApIbIH —TeorpadusiIbIK
OKIIayJIaHybIHA alTapiablKTail OaitnanbIcThl. TaOUFU TOCKaybLIap, MBICAJIBI, OMIK TayJIbl Cy KoiiMaiap
MeH KIMMATTBIK ©3repicTep, OChl MOMYJISLIUIIAPIbIH TeHETUKAIBIK AJTyaH TYPJIUITiHIH KYpbUIBIMBIHA
YIIKEH ocep eTelli, OVJI IKCTpeMalIIbl JKaFaaiapra OeiiMaenreH TYPaKThl )KepPriTKTI TEHOTHIITEPIiH
naiaa 6onyeiaa okeneni [9, 10].

Muroxouapusutblk COI TeHiHIH Mapkepl THAPOOHOHTTap/Ibl HICHTUUKAIMSAIAY YIIiH aMOeoart
IITPUXKOJ PeTiHAe KeHiHeH Koimauemaabl [11, 12], conpmaii-ak, OChl TeH apKbUIBI, OHBIH IIIHIE,
ramMapyc ymin ae 6enrini JJHK aepexrepi anmpinazast [13-17]. By mMonekynsipablk naeHTHGUKALUSL
onmici JIHK-aarel KbICKa HYKJICOTHATIK Ti30€KTEp apKbLIbl OPraHW3MHIH Ol Olp TAKCOHOMUSIIBIK
TOIIKA )KAaTaTbIHbIFbIH aHBIKTAYFa MYMKIHAIK Oepeni [9]. OMbIpTKACchI3 THAPOOHMOHTTAP bl TEHETHKAIBIK
OapkojTay YIIiH MUTOXOHJPHAIBIBI IUTOXpOMOKcHa3a | reHiHiy mamameHn 650 Heri3 >xyObIHaH
TYPAaThIH y4acKeci KOJIaHbLIa (bl. MOJIEKYISAPIIBIK MapKepIep 1i KOJIIaHyAbIH apKACHIH 1 [TOITY JISHsLIIap
apachbIHAaFbl PUIOreHETUKAJIBIK OaliIaHbICTapAbI IJIIPEK aHBIKTAY XKOHE TEK MOP(OJIOTHAIIBIK Oenriiep
HETi31HJe aXKbIpaTy KUBbIH OOJIaThIH )KaChIPBIH TYPJIEP/i HAKTHI aHBIKTAY MYMKiH Oomsl [7, 18].

Byt syMBICTBIH MakcaThl — Ka3akcTaHHBIH TYpIIi Cy KOHMamapblHaH ajbIHFaH raMMapyc TypJIepiHeH
(Gammarus spp.) IHK any Tuimaiiirid >koHe OHBIH canachlH Oaranay, COHAal-aK, KeHiHHEeH yurinepai
reHeTukanblk uaeHtudukanusuiay yura TP omiciven COI reniHiH amMIuM(UKaNUsAChIHBIH KalTa
OHJIIPIITYiH TEKCepy.

Matepuangap MeH dicTep

lammapyc ynrinepi (Gammarus spp., Amphipoda) Axmona, Kocranaii, Ke3sutopaa, IlaBiomap
xoHe Contyctik KazakcTan oOnbIcTapbIHAAFbI JKEPrislikTi MaHbI3bl Oap cy KoiimanapbsiHan Ne 10-12
ras3zbl Cy3ri keMeriMeH skuHanapl. Cy KoiiManzapsl opTypili KeJeMIeri KoJiep MeH ToFanaap, oJapabiH
aynmanbl 20-1282 ra aeiinri apanpikTa, 0y opTYpIi THAPOIOTHSIIBIK )KOHE YKOJIOTHSUTBIK CHTIaTTaMaiaphbl
Oap oprypmi sKoxyHenepai kamTyra MyMKiHAik Oepexi. Cy aiinpiHgapeina ['pynekuHO 60s10TO (20
ra) CHSKTBI YcaK cy aiapiHaaps! Aa, ['oppkoe xomi (1282 ra) cuskTsI ipi cy ailibIHAApHI Ja 3epTTEIIl.
1-kecTene 3epTTeNreH Cy KOMMaIaphIHBIH KOPCETKIMTEpi KOPCETIITeH.
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1-kecre — Gammarus - JJHK ynrinepi >kuHanraH opbeiHaap

Ne Cykoiitma Opnanackan | Yari Aynassl, Ennik Boiinpix
OOJIBICHI aTaysl ra KOOpAMHATTAaphl | KOOpAMHATAJIaphl
1 XOMYyTHHO [TaBnogap XA 27 52.227064° 76.966817°
2 Bonbime Contycrik BS 74 54.699632° 67.804946°
CIIUBKH Kazakcran
3 KozsaBounoe Contycrik KO 57 52.764577° 68.773096°
Kazakcran
4 Kocararmm ConTtycTik KS 102 54.650137° 68.179050°
Kazakcran
5 I'opbkoe Contycrik GR 1282 54.948807° 68.955616°
Kazakcran
6 Hpynox Kocranaii PR 61 54.559247° 65.792506°
7 Boposckoe Kocranaii BR 190 53.796511° 64.142647°
8 CeliTeHckoe Axmorna ST 55 50.995735° 72.767090°
9 Toxcapbl AxMomna TK 326 51.025957° 72.367227°
10 I'pynbkuHO Axmorna GB 20 51.668648° 71.127045°
6onoTo
11 TepTryak Kpi3putopa TR 76 45.906583° 62.131617°

Ocpl 3epTTey KYMBICH meHOepinae KazakcTaHHBIH TYpii TYIIBI Cy KOMMajapblHAH raMmapyc
(Gammarus spp.) yATiIepi MOJICKYISPIBIK-TCHETHKANBIK TaJlay YIIiH >KHHAIABL. Martepuangapabl
skuHay 2024 KBUTIBIH Ka3-Ky3 ailylapeia/a, Heri3iHeH Ka3akCcTaHHBIH CONTYCTIK, OHTYCTIK )KOHE IIBIFBIC

aiimakTapbIaaa xxyprizinai (1-cyper).

Llaprre! fearizep:

0 250 500 gm

e — @ CrpiHama anbIHFaH OpbIHAAP

I-cypet — KazakcTan aymMarbIHIaFel TaMMapyCcTeid (Gammarus spp.)
ChIHaMaJIaphl aJIbIHFAH OPBIHAAP
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JHK nerpanmamusicelH OonapIipMay YIIiH O0apIiblK Japakrap sKhHaiFaH coH OipaeH renomabik JIHK
AJIBIHFaHFa JICUIH €Ki peT aybICThIPBUIFaH 96% STaHONIFa OPHATIACTHIPBUIIIBI.

I'eromapik JIHK skcTpaknmsce! yiniH keneMine Kapai 5-10 Mr rammapyc yimanapsl (opraHu3maep
TOJNBIKTA Hemece osapAblH (parmMentrepi) mnainananabl. Jlapakrapipl SKCTpakUUsUlay aliblHIa
OasutacT 3aTTapbIHBIH KypaMbIH a3aiTy xoHe Ta3a JJHK-HbIH MbIFyBIH jKaKcapTy YIUiH CHIPTKBI XUTHH
Ka0aThIH KOJIMEH aJibill TacTa bl [ 'enom bk JTHK any koMMeprusiibik sxuHakTarad peareHtrep «JJHK-
Okcerpan-2» (Cunron, Peceit) apKpLibl )KYpriziii, Oy >KUBIHTHIK KaHyapiapasy yinaitapsiHan JTHK
SKCTpaKIMsIay YIIiH apHaiaraH. byn onmic kierkanapisl TizOekren Jju3ziey, akybiaap meH JIHK-HbI
TYHABIPY, Kyy sxkoHe JJHK snoanusinay apKbUIbl )Ky3ere achIpbliabl, OyI MPOLecTe KOChIMIIA TYHIBIPY
PETiHJE TTTUKOTEeH Mai1alaHbLIa bl

HyckaynbikTarbl e3repictepre coiikec (2-MepKanTo3TaHOoI ajibIHBII TacTalIbl): 2 MJ KeJeMiHeri
TyTikke 5-10 mr ynma canbrasim, 300 MKT musupieynri epitiagi skoHe 10 Mxir mpotenHasza K Kochuiapl,
cojaH keiiin 56 °C temmeparypazna TYHi OOHBI MHKyOanmsanapl. AKybI3aapasl TYHAbIpY yuria 100
MKJI TYHIBIPY €pITIHIICI KOCBUIBIM, BopTekcTe 20 ¢. 60ibI apamacTeIpsiInel, cogan coH 13 000 ain/muH
KBUIJAMBIKIIEH 5 MUHYT OOMibI LeHTpH(yTanaHabl.

CyrmiepHaTaHT KypaMbIHAA 2 MKJI TJIMKOTEH 0ap aHa TYTIKKe ayeICTBIPBUIABI, 300 MK TYHIBIPY
epitinaici xoceubin, JHK TyHnOGackiH kepinrenme apanacteipsiiasl. Coman coH 13 000 aitn/muH
KBUIJAMIBIKIICH 5 MHMHYT OOMbl IIeHTpu@yragaHibl, CyNEepPHATAHT aJbIl TAaCTaJIbIHABI, TYTIK CY3Ii
kara3beH cypringi. Keiiin 400 Mkm XKyy epiTiHAici KOCBUIBIN, 2 MHUH. OOHBI IEHTpU(yranaHbl,
CYMBIKTBIKTHI aJibIr TacTar, TYTikTi 37 °C remneparypaaa 10 mun. 00iisl kenTipai. Ocbinan keiin S0 MK
ANMoanysiiay epiTiHaici Kocklibl, 65 °C Temneparypana 5 MUH. OOHBI TOJBIK €pIireHIIe KbI3ABIPBUIIBL.

beninren JIHK camacer men Taszameirbl NanoDrop One (Thermo Fisher Scientific, AKII)
HaHOCIIEKTPOTOMETPIH mnaiiianana oTeipsir, 260 xoHe 280 HM TOJIKBIH Y3bIHJIBIKTAPbIH/A ONTHKAIBIK
TBHIFBI3/IBIKTHIH apaKaThIHACKI OOMBIHIIA CTIEKTPO(POTOMETPHSITHIK Oaranan bl Oprarma MoHi A260/A280
1,9 6omnael, 6y anbiarad JIHK-HBIH jkaKChl canachlH KOPCETEl JKOHE aKybI3/IbIK JIACTAHY MOJIIICPIHIH
a3 exeHiH oinipesni. OMBIPTKACHI3 THAPOOHOHTTAP YIIIiH eKi apHalibl paiiMep Kosaansuiasl (LCO1490
wone HCO2198) [19]. Tikeneii F (5'-ten 3'-ke): GGTCAACAAATCATAAAGATATTGG xoHe kepi
R (3'-ten 5'-ke): TAAACTTCAGGGTGACCAAAAAATCA.

IITP peakuusiaper 10-100 ur matpunmsuieik JJTHK (3 pL), 1 uL Ty3y xoHe kepi mpaiimepiiep,
11 puL wmonce3nanasipeuirad cy xoHe 10 pL xommepuusuibik [ITP-Mukc peareHTTep >KUBIHTHIFBIH
(Cunron, Peceit) kamtutbiH 25 pL  conrbl keneminze okyprizunmi. IITP-Mwukc xypamsr:
nesokcunykieosuarpudocdarrap, [ITP 6ydepi, MgCl, Taq JJHK nonumepasa.

Kunanran [TTP-peakiusicel 13 000 aliH/MUH KbUIIaMIBIKIICH 2 MUHYT OOHBI IICHTPU(YTaJIaHIbl,
cogan keifin Tytiktep Bio-Rad T100 Thermal Cycler (Bio-Rad, AKII) Tepmonukiepine, *bUIBITY
KaKNarbIMEH, OpPHAJIACTBIPBUIIHI (2-KecTe).

2-xkecte — lammapycrapma (Gammarus spp.) COI renpepinin [1TP-ammmudukanusiCIHBIH
TeMITepaTypaIbIK JKaFaaiaapsl MEH KOPCETKIITepi
Kesen Temnepatypa (°C) YakpIT Huknnap cansl
AnnpIH ana AeHaTypamms 96 2 MUH 1
Henatyparus 96 10c 35
[paiimepriepai Kyitaipy 54 30c 35
Tiz6exTepai y3apTy 72 60 c 35
CoOHFBI y3apTy 72 5 MUH 1
CankplHaaTy 12 yHEMI -

[ITP-nin corrinirin 1,4% arapo3asl renpje renb-aiekrpodopes omicimen Oaramansi, o1 SYBR
Green | unTepkanupieymn OosFbimibiMeH Oosurrad. ['enbre 8 pl amrumdukar meH MOJICKYIIAIbIK
Maccayiap Mapkepi KoJganeuiasl. Busyanuzanusasl Y O-tpancuuiromunarop Vilber (Vilber Lourmat,
Opanuys) KOMeTiMeH KYpri3inii.
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Haru:xenep xoHe TAIKbLIAY

JKypriziiren MOJEKyISpIIBIK-TeHETHKAIIBIK Talgay HOTHXKeJepi OOHMbIHILA TaMMapyc YATLIepiHiH
JHK/aKysI3 KaTbIHaCHl KOPIHETIH AUana3oHaa HAaHOCIEKTPO(POTOMETP KOMETIMEH €CelTeN i, opTalia
MmoHi 1,9 6omabl, Oy JIHK-HBIH *xakchl canackiH kepcerei (3-kecte).

3-kecte — CHekTpo(OTOMETPUSUIBIK OJIILIEM JepeKTepi XoHe Trammapyc yirinepinin JHK
KOHIICHTPALUSICHI
Ne Yori araysl Hyxnenn kpikeiaaps! (ng/ull) A260/A280
1 XA 191,6 1,924
2 BS 218,3 1,692
3 KO 232,0 1,711
4 KS 191,9 1,994
5 GR 200,7 1,986
6 PR 192,6 1,934
7 BR 193,6 1,944
8 ST 201,7 1,976
9 TK 2214 2,005
10 GB 2214 2,005
11 TR 194,5 1,964

Bapneik yirinepae JHK TazanbirblHbIH KaHaraTTaHAPJIBIK KepceTkimTepi Oaiikamasl, A260/
A280 karbiHacel 1,69 Oen 2,00 apaibirbiHga OOJBI, OVJI aKybI3JbIK KOCHAJIAPIbIH aHTapibIKTal
OosMaraHIbIFbIH KepceTeni. HyKilenH KbIKbUIIApbIHbIH KOHICHTpamuschl 191,6 ur/mkia med 232,0
HI/MKJI apaliblfbiHa e3repii, Oyn keiinri [1TP-ammuduranuscsl yimiH Tajgantapra cail Keyeml.
Anbiaran gepektep KazakcTaHHBIH Typlli Cy KOHManapblHaH allblHFaH rammapyc yirinepinen JJHK
SKCTPAKIMSICHIHBIH OCHIMICIITCH S/ICIHIH THIMAUIITH pacTanbl.

lammapyc yarinepinen anbiarad [ITP enimuepiniH Oojybl MEH camachl TIejib-3JIeKTpodope3
aaiciMeH pacraisl (2-cyper).

2-cyper — 1,4% araposzp! renpaeri [ITP enimuepiniyg anekrpodoperpammachl: M - MOJIEKYJIABIK
macca mapkepi (100 6.x. kagammen 100-800 6.0.); 1-11 - muroxouapusuibik COI reHiHiH
aMITHQHUIUpPIICHTeH (parMeHTi 6ap ramMmmapyc yiriiepi

ANBIHFAaH TaMMapyc yiruiepiniyg siekrpodoperpammacel xoHe [ITP  enimuepinig 1,4%
arapo3sJibl Tejbjie BU3yanu3auschl maMaMmed 600 Heri3 »kyObl Y3bIHABIKTaFbl aMILTU(UKAIUSIaHFaH
(parmenTTepaiH Oap exeHiH pactajsl, Oy pparmentrep 100 Heri3 xyObl KaJlaMMeH MapKep apKbUIbI
anbikTaabl. JKyprisumren [1TP-ammudukaiyst Ke3eHI PeaKIUSHBIH KOFapbl THIMILIITIH KOPCETTI
JKOHE 3ePTTENeTiH YIrUIep i OaH 9pi MOJIEKYJISPIBIK-TeHETUKAIBIK COWKECTEHIIpYTe HEeTi3 OOJIIbI.

75



C.CEM®YAAVNH ATBIHAAFB KA3AK ATPOTEXHUKAABIK 3EPTTEY YHUBEPCUTETIHIH, FHIABIM JKAPIIBICH: [TOHAPABIK No 3 (127) 2025
ISSN 2710-3757, ISSN 2079-939X, AVBUI LITAPY AILILIJIBIFBI FBIJIBIMJIAPBI

Mamos et al. (2014) [20] xone Hebert et al. (2003) [21] xypri3reH >kyMbICTapbl rTaMMapHATEP MEH
Oacka cy opranm3Mmaepid anbikray yiriH JIHK 6apkomnari men I1TP xommany THIMOUIITIH pacTaiiapl.
Mpicanel, Mamos et al. (2014) Gammarus balcanicus xoHe ©Oacka amQuIONTapAarbl KACHIPHIH
TYpPJIEPi OKIIayJiay YIIiH MOJICKYJIAIBIK MapKepaepIiH MaHbI3ABIIBIFEIH aTall KopceTemi, Oy Oi3/iH
3epTTeyiMiz/ie albIHFaH HOTHKEJepre colikec Keiei. bi3ain 3epTreyiMisze anblHFaH AepeKTep OChIHAAN
Kypaem yaritepmen skymeic icrey ymra JHK axctpakmusce MeH [1TP ammmmdukausacel omiciHig
YKOFapbl THIMALUTITIH pacTaibl.

CoHbIMeH KaTap, )KyMbIc HoTIkenepi Chaumont etal. (2015) [4], omap raMMapuaTepIi Cy carmachIHbIH
KOpPCEeTKIIITepi PeTiHIe KapacThIpaabl, SKOJOTHIIBIK Oakpuiayna amM(puUIoaTapAblH MaHbI3ABUIBIFBIH
kepceTeai. MoJIeKyIanbIK SIICTEpAl KOMaHy TYPJIEPpAl MOIIpeK aHbIKTayFa MYMKIHTIK Oepemdi, Oy
OMO9PTYPIIIKTIH ©3repyiHe ce3iMTall 3KoXKyHenepai Oakpuiay Kyienepid Kypy YIIiH MaHbI3/IbL.

OpTYpIIi Cy KoiiMallapbIHaH alIbIHFAaH TaMMapyc YJITUIEPiHIH MOJIEKY IS PIBIK-TEHETUKAIBIK 3€pTTeY1
Hotmwkecinae OeminreH J|HK-HBIH TazanblFbl MEH KOHIICHTPAIMSICHI COTTI aHBIKTAbI, TYpakThl [ITP
OHIMJIEP1 aJIBIH/IBI KOHE OJIap arapo3Jibl TejbJie Bu3yanu3anusuianisl. COHBIMEH KaTap, OMBIPTKACHI3
TUIPOOHOHTTAp YIIITaapbiH eHOCKTi KOTI KXKET €TeTiH IN3UCIHIH ePEKIIeIIKTePiH €CKEPETiH SKCTPAKITUS
9/1iCc OHTAMIAHIBIPBLIIBI, OYJI KEHIHTI TaJijay Ke3eHISPiHiH KalTa OHIpiIyiH jKaKcapTabl.

KopbITbIHABI

3eprrey 6apbicbiaaa ContycTik, HIbFbic xone OHTYCTiK KazakcTaHHBIH opTYpIIi Cy KOWManapblHaH
(>xa3bIK KeJjiep, )KalbUIMaJIbl KApTTap MEH TOFaHIap) raMMapycCTapIblH YITUIepl sKuHaIbl. ToKcapsl
ko (326 ra) men ['opekuit keumin (1282 ra) kocnarana, 6acka 3epTTENTeH Cy KOHMalIap/IblH aydaHbl
20-102 ra apanbIFrsiHaa OOIIEL.

XKyprizinren 3eprrey KasakcTaHHBIH TYIIBI Cy KOWMManapblHIA )KHHAIFAH TaMMapyc YaTijaepiHeH
JIHK Oemnin any omiciH Twimzi OeiiMaeyre MyMKIHIIK Oepai. AybiHFaH HoTmkenep KazakcTaHHBIH
opTYpAl Cy almplHmapelHAa OKuHaTFaH TamMapyc yariiepineH JHK-HBI skcrpakmusiiaynbia
OeifiMJIeNITeH 9/IiCTEMECIHIH KOFaphl THIMJIUTITIH pactaisl. bapneik ceiHamanap JJHK Ta3anbirbiHbIH
KaHaFaTTaHAPJIBIK KepceTkimrTepin aTtanm oTTi (A260/A280 1,69-2,00 mmamazonwsiama). HykmenH
KBIIIKBUIIAPBIHBIH  KOHICHTpanusichl 191,6-gan 232,0 Hr/™Mkn aeiin e3repai, Oyn keitinri [1TP
aMIUTHUKAKs TajJanTapbiHa coiikec kenemi. COI TeHiHiy aMmumdumupiacHreH GparMeHTi arapo3 bl
relIbJIe COTTI KOPiHIi, OYJ1 aJIbIHFAaH MaTePUAIIIIBIH KOFAPhI CAllAChIH KOPCETE i, Y ChIHBUIFAH HOTHKENIED
KazakcTanHplH Cy aiablHIApPBIH MEKEeHICHTIH aM(UIIoAamapaslH MTOMYJISIHIIBIK-TeHETHKAIBIK
3epTTeyJiepiHe Heri3 0oabl.

ABTOpJIapABIH KOCKAH YyJeci

AK: ampiHFaH JOepekTepAl KOHIENTyaIn3alisuiay, BHU3yaIH3aIlusuiay, OHICY JKOHE Taimay,
KoJpKaz0aHbl naibiHaay. bC: skaH-KaKThl 91e0ueTTep Il 13/1eCTipAl, KOJIKa30aHbIH COHFBI PEAAKITHSICHIH
JKOHE KOPPEKIHMSACHIH OpbIHIaAbl. BB: Gacramkpl 3epTTey MaTepHalbIH JKHHAIBI JKOHE 13/1€CTipi.
KUW: FpulbIME TeXHUKAIBIK OarnapiiaMara JKEeTeKIIUTIK eTTi. bapibIk aBTopiap KOKa30aHBIH COHFBI
PEeIaKIUSICHIH OKBII, Kapar, OCKIiTTi.

Kap:kbu1anabIpy Typajibl aknapat

3eprrey xymbictapel BR23591095 — «Cy OHONOTHSUIBIK PECYpCTapblH CaKTay »XOHE OPHBIKTHI
naijanay YIIiH Cy alJbIHAApBIHBIH QJIEYeTiH Oarajay >KOHE KODPIBIH IMHAMUKACHIH MOJAEIBACY
HETi3iH/1e KeIIeH/Ii 3epTTeY» FhUIBIMU TEXHUKAIBIK OaFaapiaamachiHby 2024-2026 xpuigapra apHaIFaH
OarapiaMaibIK-HbICAHAIBI KAPKbIIAHBIPY MEHOePIH/IC KYPTi31IIi.
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Ouenka 3¢ dpexTuBHoCcTH BhiAeaeHus U kayecTBa JJHK y rammapycoB Gammarus spp.
(Crustacea: Amphipoda) u3 pazanunbix BonoémoB Kazaxcrana

Anpipoexosa K.b., [Taarepeer b.C., ®edenos B.B., Mcbekos K.b.

AHHOTALUA

[Ipenmocbuikn u 1ienb. Amunoast poga Gammarus TMHAPOKO PACIIPOCTPAHEHBI B MTPECHOBOTHBIX
skocrcTeMax CEeBEpHOro MONYIIAPUS M YacTO UCIOJb3YIOTCS B KaUECTBE MOJIEIBHBIX OPraHU3MOB B
9KOJIOTHYECKHUX, TOKCHKOJIOTHYECKUX U MOJEKYIAPHBIX UccaenoBanusax. OnHako, Mopdoioruueckas
HWACHTH(HKALUS TaMMapycoB 3aTpyJHEHA W3-3a BBICOKOH CTENEHW BHYTPUBHMIOBOH HM3MEHYHMBOCTH
1 HaJIW4Yus KPUNTHYECKUX BHJIOB. DTO JEJIaeT MOJEKYJSpHBIE MOJXO/AbI, OCHOBAaHHbIE HA aHAJIM3E
mutoxonapuansHoir JIHK (manpumep, rena COI), 0COOCHHO BaKHBIMH JJIsl TaKCOHOMHYECKOMN
BepU(pUKAIIMK U OICHKH OuopasHooOpasus. Llens HacTosieil paboTel — ONEHHUTH 3()PEKTUBHOCTH
Beienenus JJHK u e€ kauectBa y rammapycoB (Gammarus spp.) U3 pa3audHbx BogoéMoB Kazaxcrana,
a TaKKe IMPOTECTUPOBATh BOCHPOM3BOAMMOCTh amiuiMpukanuu reHa COI merogom [IHP s
MOCIIeAYIOIeH reHeTHYeCKON MACHTH(UKAITIN 00pa3IIoB.

Marepuaiiel 1 MeTOBI. B X071€ paboThl ObLTH cOOpaHbl 00pa3nbl TaMmmapycoB (Gammarus Spp.) U3
Pa3TMYHBIX TPECHOBOIHBIX BOAOEMOB CEBEPHOTO, I0XKHOTO 1 BocTouHOro Kazaxcrana. Llenpro maHHOTO
WCCIIETOBAHNS SIBIIETCS OIeHKA 3(pPEeKTHBHOCTH 1 KadecTBa MeTo10B Bhienenns JJHK u3 rammapycos
B pa3nu4HBIX Bogoémax Kazaxcrana. Meroanka SKCTpakIiny ObLTa aJalTHPOBAaHA C YIETOM CHETIHPHKI
TKaHeH aMHIIoz,.

Pesynprater. [lomyuennsie oopasusl JJHK neMoHCTpHpoOBan yIOBIETBOPUTENBHBIC TIOKAa3aTEIH
YUCTOTHl W KOHIIGHTpamuu, oOecneuwBiiune ycnemnyr [II[P-ammmudukanmro. Bo Bcex mpobax
HaOITI0/IAJIACH Y TOBJIETBOpUTENbHBIC ToKa3aTenn uncToThl JJHK, co3nauennsmu A260/A280 B aramnazoxe
ot 1,69 no 2,00, urto yka3bIBaeT Ha OTCYTCTBHE 3HAUUTEIBHBIX OCIKOBBIX mpuMeceil. KoHnenTpanus
HYKJICMHOBBIX KUCIIOT BapbupoBaia oT 191,6 1o 232,0 HI/MKJ, 4TO COOTBETCTBYET TPEOOBAHUAM IS
nocnenytomer [HP-ammmmpukanum. PesynbTarhl MOATBEPKAAIOT MPUMEHUMOCTh Pa3paboTaHHOIO
MOJIX0/1a JIJIsI TTOCTIETYOIIET0 MOJIEKY ISIPHO-TEHETHIECKOro aHalu3a U WACHTH()UKAIUE raMMapycoB
B Botoémax Kazaxcrana.

3akmouenue.  IIpoBeaéHHoe  mccieOBaHHWE — TO3BOJIMIO  ONTUMH3UPOBAaTH  METOJUKY
skcrpakmuu JIHK w3 ramMmmapycoB, cOOpaHHBIX B MPECHOBOAHBIX BomoéMax Kazaxcrama, oOecrednB
YJIOBJIETBOPUTENbHBIE MOKazaTeau 4ucToThl W KoHueHtpauuu JHK, noaxonsmen nis ITLP-
aMIUTUUKAIAKA, C YCHENIHONW BU3yanm3arueidl amrmumndunupoBanHoro ¢parmenra reHa COIl Ha
arapo3HOM Trelle, 9YTO cO37aET OCHOBY JUIS AATbHEHIINX TOMyISAIIHOHHO-TEHETHYECKIX HCCIIeIOBaHIHA
aM(HITO B peTHOHE.

Kuarouessle ciaoBa: [11[P; Bernenenne JIHK; raMmmapyc; araposHslii reinb; anekTpodopes.

Assessment of DNA extraction efficiency and quality in Gammarus spp.
(Crustacea: Amphipoda) from various water bodies of Kazakhstan

Kamila B. Adyrbekova, Berik S. Pangereyev, Viktor V. Fefelov, Kuanysh B. Isbekov

Abstract

Background and Aim. Amphipods of the genus Gammarus are widely distributed in freshwater
ecosystems of the Northern Hemisphere and are commonly used as model organisms in ecological,
toxicological, and molecular studies. However, morphological identification of Gammarus is complicated

79



C.CEM®YAAVNH ATBIHAAFB KA3AK ATPOTEXHUKAABIK 3EPTTEY YHUBEPCUTETIHIH, FHIABIM JKAPIIBICH: [TOHAPABIK No 3 (127) 2025
ISSN 2710-3757, ISSN 2079-939X, AVBUI LITAPY AILILIJIBIFBI FBIJIBIMJIAPBI

due to the high degree of intraspecific variability and the presence of cryptic species. This makes
molecular approaches based on mitochondrial DNA analysis (e.g., the COI gene) particularly important
for taxonomic verification and biodiversity assessment. This study aimed to assess the efficiency of DNA
extraction and its quality in Gammarus (Gammarus spp.) from various water bodies in Kazakhstan, and
to test the reproducibility of COI gene amplification using PCR for subsequent genetic identification.

Materials and Methods. Gammarus spp. samples (Gammarus spp.) were collected from various
freshwater bodies in northern, southern, and eastern Kazakhstan.

The DNA extraction protocol was adapted to account for the specific characteristics of amphipod
tissues.

Results. The extracted DNA samples demonstrated satisfactory purity and concentration, ensuring
successful PCR amplification. All samples showed satisfactory DNA purity, with A260/A280 ratios
ranging from 1.69 to 2.00, indicating the absence of significant protein contamination. The nucleic acid
concentration varied from 191.6 to 232.0 ng/uL, which meets the requirements for subsequent PCR
amplification. The results confirm the applicability of the optimized approach for molecular-genetic
analysis and identification of Gammarus in the water bodies of Kazakhstan.

Conclusion. This study successfully optimized a DNA extraction protocol for Gammarus samples
collected from freshwater bodies in Kazakhstan, yielding DNA of satisfactory purity and concentration
suitable for PCR amplification. The successful visualization of the amplified COI gene fragment on an
agarose gel provides a foundation for further population-genetic studies of amphipods in the region.

Keywords: PCR; DNA extraction; Gammarus; agarose gel; electrophoresis.
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AHHOTANUA

[Ipenmocbulky ¥ 1edb. 3aCOJCHHUE TOYBHI SIBJISETCS OCHOBHBIM OTPAHMYUTEIHHBIM (DaKTOpPOM
JUTSL CEIIbCKOTO XO3SHICTBA, KOTOPBIM U3MEHSET COCTAB MIOYBEHHONH MUKPOOMOTEHI, a TAaKXKe yCyryOIseT
OITyCTHIHUBAHHUE 3eMEJb U MOTEepr0 OMOpa3HO0Opa3us, 0COOCHHO B YCIOBHUSIX W3MCHEHHS KJIMMATa.
Llenpro aKCHEpUMEHTA SIBJISICTCS W3Yy4eHHE (DU3MKO-XMMHUYECKHX CBOMCTB JMATOMHUTA B KauyeCTBE
J00aBkH (MEJIMOPAHTa) B MCXOHO 3aCOJICHHBIX MOYBAX JUIsSl YIYUIIEHUS UX XUMHUYECKUX CBOHCTB U
IJIOIOPOIMSL.

Matepuanel u  metonpl. OOBEKTaMH  HUCCIEAOBAaHUS  SBISUIUCH OOpasllbl  CYTITHHUCTBIX
COJIOHIIEBATHIX KAIITAaHOBBIX MOYB (BepxHue ropu3ontsl 0-20 cm u 20-30 cm) Hypunckoro paiiona
Kaparanguackori obmactu u amatoMutT JKajamakckoro MecTtopokiaeHus 3armaaHo-KazaxcraHckoi
00J1acTH, UCTONIB30BAHHBIN B KauecTBe MennopanTa. OCHOBHBIC METOJIbI WCCIICIOBAHUS BKITFOUAITH
(hM3UKO-XMUMUYECKHE, XUMUIECKIE U OMOJIOTHYECKHE METObI. M3ydeHus TPOBOAMIM B TPEXKPATHOM
MIOBTOPHOCTH.

Pesynbrarel. B pesynbrare SKcriepMeHTa OBLIO BBISBICHO IMOJIOKUTEIBHOE BIHMSHUE TOOABOK
MIPUPOJTHOTO JIMATOMUTA HA CBOWMCTBA COJIOHIIOBBHIX IMOYB. biaromapst aacopOupyrOIMM CBOWCTBAM
JIMATOMUTA MPOUCXOIUT COPOIIHSI ISTKOPACTBOPUMBIX COJIEH, 110 BCEH HCcielyeMol TiyOuHe, 0COOCHHO
TOKCHUYHBIX MOHOB XJiopa. HaGmronanoce ymeHbiieHue Na“ B OYBEHHOM ITOTJIONIAFOIIEM KOMILICKCE
(IIK) n kak ClIeJICTBHE YIIYYIICHHE CTPYKTYpPhl UCXOJHO CIHUTOW IJIOTHOW IMOYBBHI. DKCIEPUMEHT
MOKa3aJl MaKCHUMAaJlbHOE YIYYIICHHE CTPYKTYPhl MCXOJHO OUYEHb IUIOTHOM M TBEPAOW MOYBHI MpHU
BHECCHUHM MAaKCUMalbHOU A03bl AuatoMuta 12%. Tak Mbl MOXEM MOPEANONIOKHUTb, YTO YIyUILICHUE
CTPYKTYPBI ITOYBBI O] BIUSHUEM JMaTOMHUTA CBSI3aHO C U3MEHEHUEM COCTaBa OOMEHHBIX KATHOHOB B
TIIIK.

3axnroueHue. BhISIBIEHO yMeHbIeHHE JierkopacTBopuMbix coseid (JIPC) B mouBax, a Takke
YIIy4IIEHUE CTPYKTYPHI [TOYB B MPUCYTCTBUU JUATOMUTA, MO3BOJISIONIEE UCTIONB30BATh 3TOT MUHEPAI
B LIEJISIX BBEJCHHS 3aCOJICHHBIX 3eMellb B ceBO0OOpoT. YMmenbineHue Na* B 11K mact BO3MOXHOCTh
HCIIONb30BaTh AUATOMUT JJIS YIIYUIICHUS TJI0JOPOAHBIX CBOMCTB COJOHLIOB.

KuroueBble ¢jioBa: TUATOMUT; 3aCOJICHUE; MEIUOPALUsL; HATPUI; XJIOpuU.
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BBenenue

[TocneacTBus ri00ambHOTO TOTETUIEHUS BCE Yallle TPUBOIAT K Pa3pyIINTEIHBIM SKOJIOTHIECKUM
cTpeccaMm, TaKuM Kak jkapa, 3aCoJIeHHE U 3acyxa. 3aCOJIEHUE IT0YB SIBIISETCS CEPbEe3HOM dKOIOTMYECKOM
po0JIeMOil U MPUBOIUT K MaryOHOMYy aOMOTHYECKOMY CTpeccy, 3aTparuBas 7% IIJIOMIAAn 3eMesb U
33% opomraeMbIX 3eMeNb BO BceM Mupe [1]. 3acoreHHbIe MOYBBI B OCHOBHOM COZAEPKAT PACTBOPHUMBIE
COJIEBBIE KOMITOHEHTHI, BKIfouas Kambiwii (Ca’"), maramii (Mg?"), narpuit (Na*), xkamuit (K*), xmopun
(CI"), 6uxap6onar (HCO,) umu cynbdar (SO,”) [2]. 3aconeHHas HaTpueBas I0YBa C BBICOKHM
HAKOIUIEHUEM COJM TMPEMSITCTBYET POCTY CENbCKOXO3AWCTBEHHBIX KYJIbTYp. Jlpyrue HemocTaTku
BKJIFOUAIOT HApYyIICHHE U qUcOaTaHC B YCBOSHHUH BOJIBI M MIUTATENLHBIX BEIIECTB M HEOIaronpHUsSTHBIE
(hm3uaeckue croiicTra [3].

3acosieHHbIe TOYBBI C BHICOKOM KOHIIEHTpAIMeH COIM MPUBOAIT K HEOIaroNpHUsTHBIM (DU3HUECKUM,
XMUMUYECKUM 1 OMOJIOrHYecKUM cBoiicTBaM [4]. 3acoNeHHbIE TIOUBHI COJEPIKAT BEICOKHE YPOBHU HOHOB
Na* B mornomaroreM KOMITIEKCE MOYBbI, YTO MPUBOIUT K HAPYIICHHUIO U AUCOATAHCY B MOTJIONICHUN
BOJIBI M TN TATENBHBIX BEMIECTB [Tl CENTbCKOX03IHCTBEHHBIX KYJIBTYP U yXyAIICHHIO (PU3NIECKIX CBOHCTB
nouBkI [5]. 3aconenne mo4Bbl MOXKET TaK)kKe KOCBEHHO BIIMATH Ha CENbCKOXO3SHCTBEHHBIE KYJIBTYPHI,
BBI3bIBas IC(DUIIUT UTATEIBHBIX BEIICCTB UM TUCOAIAHC MUTATEIILHBIX BEIIECTB B PACTCHUSX, TAKOH
Kak jucOananc B cootHomreHnn Na*/Ca?" [6] uin HanpsiMyro OKa3bIBaTh TOKCHYHOCTh Ha PACTEHHS 32
CUeT YPE3MEPHOTO MOTIOMeH)s HOHOB, TakuxX kak Na*, CI7, B* u SO, > [7]. Ha cenbckoXo3saicTBEHHBIX
3eMJISIX 3aCOJIEHHUE MPEMATCTBYET B3aUMOEHCTBHIO BO/IBI M PACTEHUIT, BHOCS H30BITOK COJIM B KOPHM, YUTO
YMEHBIIAET KOJUYECTBO BOJBI, IOCTYITHOW PaCTEHHIO, M 3aCTaBIsIeT paCTEHUE UCIOIB30BaTh OOJIbILE
SHEPTHUH JIJIS yJIAICHUS COITM U MOTJIONIeHUs BoAbl. CTpecc 3aCOJIeHUs ONpeieNsieTcs KaK HaKOTUICHUE
coreii B puzocepe, mpenMytiecTBeHHO noHOB HaTpus (Na”) u xjopuaa (Cl7). OOsIYHO TOYBA CUUTACTCS
3aCONIEHHOM, KOT/]a AIEKTPOIPOBOJHOCTH HACKHIIIIEHHOHN BBITSKKH B KOPHEBOH 30HE mpeBbimaeT 40 MM
nipu 25 °C, ¢ 15% necBszannbix noHOB Na' [8]. [To nanneiM MunuctepcTBa cenbckoro xo3siicrsa CIIA,
[0YBa CYUTAETCS 3aCONEHHOH, KOr/Ia AMeKTpornpoBoaHOCTh (EC) HACHIIIIEHHON MOYBEHHOU BBITSIKKU
(macwrmenue EC) npesbrmaer 4 1Cv M —1 mpu 25 °C. CremoBaTellbHO, 00Jiee BEICOKOE COACpKaHUE
pacTBOPEHHBIX COJICH B MOYBE MPUBEAET K 00JIee BHICOKOH JIEKTPOIPOBOTHOCTH [9].

3acosieHHbIe TOYBBI B OCHOBHOM paciipocTpaHeHsl B Cpenneil A3un u Kazaxcrane, BcTpeuaroTcs
oHHM Taxke B 3anagHoit Cubupu u 3anagaom Kurae. bosbinas 9acTh 3aCOIEHHBIX TIOYB COCPEAOTOUCHA
B Kazaxcrane. Ha Teppuropun Kazaxcrana 111,5 miH ra mimm 41% momaan pecnyOnuKe 3aHUMAIOT
3aCOJICHHBIC 3EMJIM, OCOOCHHO B CEBEPHOM M ICHTPAJIbHOW YaCTSAX PAaCHpPOCTPAHEHBI COJIOHIBI U
cosioHnoBaThie mouBkl [10].

Ha npotshxkeHnr MHOTHX JECATHIECTHH YYSHBIMU U HCCIICIOBATEIIIMU ITPOBOIUTCS OOJIbIIIast padoTa
10 U3YYEHUIO U TMHAMUKE CBOMCTB 3acojieHHbIX ouB Ka3zaxcTaHa. 3HaHUS CBOMCTB 3aCOJNICHHBIX ITOYB
1 TIPOIECCOB, MPOTEKAIOIINX B HHUX, IIO3BOJISTIOT BEIOPATh ONTUMAIbHBIE METOIbI 00€CCOTMBAHUS TTOYB
C IEJIBIO YIYUIICHHUS UX TUIOA0POAMS U 3PPEKTUBHOTO UCIIOIB30BaHUs B ceBooOopore [11].

Ha ceromusmHuil AeHb H3BECTHBI pa3lUYHBIC MOAXOABI B OOppOE € 3acoleHUEM 3EMEdb,
MMeEETCs] TPU OCHOBHBIX METOZ[a €€ MEIHOpAINU: YAaJeHHUE COJIel, HAaKOMBIINXCS Ha IMOBEPXHOCTH
[TOYBBI, MEXaHHMYECKUMH CpEJCTBAMH; CMBIBAHHE ITOBEPXHOCTHBIX HAKOIUICHHBIX COJIEH TyTeM
MIPOMBIBKH TTOBEPXHOCTH BOJOH; BbIIIEIAYMBAHHUE, Yallle BCETO OCYIIECTBISAETCS IMyTeM HAaKOIIJICHUS
MIPECHON BOJBI HA MOBEPXHOCTH MOYBBI U ee mpocauyuBanus [12]. Haubosnee coBpeMeHHBIE METOABI
BKJIFOUAIOT OMOOE30I1acHbIC areHThI, U MTPUMEHSIOT KOMIUIEKCHBIH TOX0/I, TaK, HAIpUMep, KUTalHCKue
VUCHBIC M3YYaIH BIHSIHUEC OWOYTIA, (GYIBBOKUCIOTH M Bacillus subtilis Ha CBOWCTBA TIOYBEI U POCT
CETBCKOXO3SIICTBEHHBIX KYJIBTYp B MPHUOPEKHOW 3aCOJICHHON MouBe. Pe3ynpTaThl MOKa3anaw, 4YTO
BHECEHHE OO0JBIIOro KonuyecTBa Onoyris B 1,75 pa3 MOBBIIAIOT YPOKaHHOCTb KYKYpPY3bl M CHUKAIOT
HeratuBHbIe mociencTBus 3aconeHus [13]. Ilpumenenue mramma Trichoderma harzianum STO02
MTO3BOJIMJI  YBEIMYUTh YPOKaWHOCTH CJAJKOTO COPrO B 3aCOJCHHON MOYBE, 3a CYET ITOBBIMICHUS
JOCTYITHOCTH THUTATENBHBIX BEIISCTB JUIS PACTCHHH, a TaKkke H3MEHHTh COCTaB PH30CHEpPHOTo
co00I1IeCTBa, MOBBICUB 00mIue Actinobacter [14].

Taxoxe, 0c000e BHUMaHKE MMPUBJICKAET KPEMHU, B KAYECTBE CMATUCHHSI 3aCOJICHUS U YBEINYCHUS
pocTa pacTeHHid 1 OMOMACCHI, YTO MOKET OBITH CBSI3aHO C IIOBBIIIEHHBIM ITOTIIONIEHIEM U TPAHCIIOKaIen
K* u cumwxenunem cBobomnoro Na“ B pactenusix [15]. Ilowck sHeprocOeperarommx, JOCTYIHBIX,
SKOHOMHUYECKH IIeJIECO00PA3HBIX M HKOJIOTUYECKH O€30IMacHBIX TEXHOJOTHH st 00ecCOoMMBaHUS U
pemMenuaIuu mo4s TpedyeT HOBBIX ITOIXO0/I0B U PEIISHHUH B JAHHOM BOIIPOCE.
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JMaTOMUTBI NPEACTAaBIISIOT COOOH NPUPOIHBIE CTPYKTYPHI, KOTOpbie nMetoT 80-90% nopucrocTH.
JmaToMUTBl TIPEACTABISIOT COOOW OECIBETHbIE MHUHEPAIbl KPEMHE3EMHOTO I[EMEHTa, KOTOpPbIe
00pa3yrTcs U3 MUKPOOKAMEHEIIOCTeH OJHOKJIETOYHBIX BOJOPOCIEH, Ha3bIBAEMBIX AHMATOMOBBIMH, H
00bIYHO cozepkar 86-94% kpemueszema [16]. MHorue y4yeHble UCHIONB30BAIN AUATOMHUT B KadeCTBE
azicopOeHTa [Tl yAaJeHHs [IBETa W3 CTOYHBIX BOJI U TIOTJIOIIECHUS TSDKEJIBIX METauioB. Takke OBLIO
rokasaHo, 4to QyHknuoHanmpHas rpymnma SH-SiO2 moxeT 3¢ (eKTHBHO yIanaTh W3 OKpY)Karomei
CPEeIbI TSKEJble METAIUTBI CBUHEII, HUKENb ¥ PTYTh. MHOTHE UCCIIEIOBATENIN CUUTAIOT, YTO yAeIbHAS
IJIOMIA/lb TTOBEPXHOCTH W pasMep IMOp MaTepHUaoB Ha OCHOBE KPEMHHS SBISIOTCS 3()PEeKTHBHBIMU
B WX CIIOCOOHOCTH TMIOTJIONIaTh MeTaJbl. [IpUpOAHBI NHATOMHUT HMMEET BBICOKYIO YICIBHYIO
MTOBEPXHOCTh, YTO CBUJETEIHCTBYET 00 MX BBICOKOW aJICOPOIIMOHHON M XMUMUYECKOH a0COpOIMOHHOMN
CrocoOHOCTH. AJICOPOIMOHHAs CIIOCOOHOCTh JMAaTOMHTA YBEIHYMBACTCS 32 CUET MOIM(HUKAINH
MTOBEPXHOCTHBIX CIIOEB M YIIydInaeT ajcopOIuoHHYI0 3PQeKkTuBHOCTh amaromurta [9]. JnaTtomut
HCTIONB3YeTCS KaK AKOHOMHUYECKH d()(eKTHBHBIN ancopOeHT Ui yAaJeHUs METauIOB U3 CTOYHBIX
Box [17]. Ero addextnBHOCTE B ancopOIMy MOHOB METaUIOB OOYCIIOBIIEHA €Tr0 OTINYHTEIHHBIMHU
(hM3UYECKUMHU ¥ XUMUYECKHMHU XapaKTEPUCTUKAMH, BKIIIOYAst BHICOKOIIOPUCTYIO CTPYKTYPY, HU3KYIO
TEIUIONPOBOTHOCTh, 3 (EKTUBHYIO COPOIMOHHYIO €MKOCTh, WHEPTHOCTh, HHU3KYIO IUIOTHOCTh U
OospIyro TUTOIAAhL oBepxHOCTH [18]. KpoMme Toro, maTOMUT YCHENTHO UMMOOWMIN30BAN TSKEIbIe
METaJIJIBbI B 3arPSA3HEHHBIX KUCIBIX T0YBaX. 3HAYeHUs MHIeKca onomoctynHocTH (Bl) Takux meramios,
kak Zn, Cu, Cr u Ni, ObUTH CHFDKEHBI B KUCJIBIX TIOYBAX, 3aTPSA3HEHHBIX TSHKEIBIME METaIIIaMH, OJ1aroaaps
BHECEHUIO CENNOJINTA, IleonuTa u tuatomuTta [ 13]. Kpome Toro, MOaupUIIMPOBAHHBIN TUATOMUAT MOKET
ObITh (P PEKTHBHBIM B IMMOOMITU3AIINH HEKOTOPBIX METAJIOB B 3arpsiI3HEHHBIX MmouBax [19].

Hamm pannue uccnenoBanust (GPU3UKO-XMMHUYECKUX CBOWCTB JUATOMHUTA B a/ICOPOIIMM HOHOB HATPHS U
XJIOpa U3 BOIHBIX PACTBOPOB MOKA3aJIH, YTO MaKCUMAaTbHast aficopOIus coctapmiia 50,2 MT/T, a MaKCUMaTbHAs
CTETIeHb W3BIIEYEHHs, COOTBETCTBYIOIIAs AMana3oHy KoHieHTparwii 5-100 mr/a, cocraBuna 53,9%.
HabOmomaemsiii ekt mpruMeHnM Takke s MOBBIIICHHS yCTOMYMBOCTH PACTEHHH K COJIEBOMY
CTpecCy, YIy4IIeHHs TpopacTaHuss ¥ pocta oOpas3noB mmeHUIbl [20]. JmaToMuT wuCmonb3yeTcs
JUTSL CHIDKEHHSI MaKCHUMAaJIbHOW CyXOH HACHITHOW IIOTHOCTH, a TaK)K€ YBEIMUYEHHS ONTHMAIBHOTO
conepxkanus Biaru. McciaenoBanus Mokasaiu, 4YTO B IOYBAX caMasi HU3Kasi HAChIHAS IIOTHOCTH 9,0%
U caMo€ BBICOKOE coniepkanue Biaru 49,1% nocturanock npu n03e BHeceHus nuatomuta B 30% [21].

B nanHOM HccnetoBaHUY U3yUeHO BIMSIHAE TUATOMUTA HA XUMHUYECKHE TIPOIIECCHI B TIOYBaX, B TOM
YHCIle, Ha COJIePIKaHue JISTKOPACTBOPUMBIX COJISH U Ha COCTaB OOMEHHBIX OCHOBaHHI1, KOTOPOE paHee He
ObL10 HccaeaoBaHo. [1010KUTENBLHOE BIMSHUE JUATOMHUTA Ha XUMHYECKHUE ITOKA3aTEIN IT0YB IT03BOJIUT
WCION30BaTh TOT MHUHEpAJI B Ka4eCTBE HEIOPOroro, JAOCTYIMHOTO, A(h()EeKTUBHOTO MEINOpaHTa It
00eCCONMMBaHMS U yIyUIICHUs Ka4eCTB 3aCOJICHHBIX ITOYB.

MartepuaJibl U METOABI

OKcIepUMEHTaJIbHBIE UCCIIEIOBAHUS IPOBOAMIINCH B Ta0OPATOPUSIX KOJIEKTUBHOTO IOJIb30BaHMUS
Hazapb6aeB YuuBepcurera B nepuon 2022-2023 rr.

OObekTaMu uccienoBaHus cranmu BepxHue Tropu3oHTHl 0-20 cm u 20-30 CM CYIIIMHUCTBIX
COJIOHIIEBATBIX KalITaHOBBIX 1mMouB HypuHckoro paiiona Kaparanmunckoil obnacTé M IPUPOIHBIN
nuatoMuT ¢ JKanmakckoro mectopokaeHust 3ananHo-Kazaxcranckoit o0nacti. OOpasnbl mouB ObUTH
0TOOpaHbI U3 4-X pa3pe30B COJIOHIIEBATHIX KAIITAHOBBIX OYB [22]. J[71s1 MaKCUMAaIIbHOM IOCTOBEPHOCTH
Pe3yIabTaTOB BCE aHAIN3bI MPOBOAMIKMCH B 4-X IOBTOPHOCTSIX.

Omnucanue noussl. [1o reosornyeckomy CTpoeHHIO HCClleAyeMblii paiion peku Hypa, a 3HaunTenbHas
yacTh cToka Hypbl OTHOCHTCSI K BHYTpeHHEMY OeccTOUHOMY OacceiiHy, NpeAcTaBlIeH TPETHYHBIMHU
OTJIOKEHUSIMH, TIPE/ICTaBJICHHbIE IECKaMU U TNIMHAMH, COZIepKaluMHU ruric. Pacpoctpanensl o Bceit
TEPPUTOPHM paiioHa TaKKe KaMEHHMCTBIE CYIJIMHKH, 0Opa30BaBIUUECS B PE3YJIbTaTe BHIBETPHBAHUS
Pa3NIUYHbIX U3BEP)KEHHBIX K METAMOP(PHUECKUX FOPHBIX TOpo1. JIerkue cyrmuHky. pH mouBel HA MOMEHT
3axmagky Ha riryoune 0-20 cM cocrapisina 7,46, 20-30 cm — 7,55. Cpenaum copepkaHneM OOMEHHBIX
coequHeHn? Kambiws (4,8 mr-skB./100 r) u maraus (0,7 mr-3kB./100 1) [23], HU3KUM coJepKaHUEM
rymyca (1,21%), cpenneil 00ecriedeHHOCTBIO MTOABMXKHBI-MH coeauHeHussMu ¢ocdopa (1,49 mr/kr) u
kamus (3,08 mr/kr) — no Kupcanosy [24], a Taxoke cpeJHUM YpOBHEM coelMHEeHUI kpeMHus — 80% — 1o
MartsrdeHkoBy) [25].
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JMaToMUT, TpPUMEHSEMBIH B SKCIEPUMEHTaX, I0ObIBanM Ha JKalmakcKoM MeCTOPOXKICHUH
AKTIOOMHCKOH 00JIaCTH, IIPOBEJIEHO MCCIIETOBAHUE €r0 XUMUYecKkoro cocrasa: SiO, — 71,48-78,14%,
ALO,~-10,01-15,44%, MgO - 1,32-1,78%, Fe O, - 2,52-3,98%, K,O - 1,20-1,36%, CaO - 0,41-0,50%,
Na,O - 1,13-0,26%, MnO - 0,03-0,04%, P,O, - 0,11-0,15%, TiO, - 0,54-0,65%.

pH BomHOI BHITSDKKH ompeaensuin noreHimoMerpudeckuM metogoMm (I'OCT 17.5.4.01-84) [26]
Ha npubdopax pH metp SevenEasyMettlerToledo. Bkpartie, MmeTor OCHOBaH Ha W3MEPEHUN BEIIMYHHBI
pH BoaHOI BBITSIKKHM MOPOA JIEKTPOAHONW CHCTEMOH, COCTOAIIEH M3 MHAMKATOPHOTO CTEKJISIHHOI'O
3JIEKTPO/A, MOTEHIHAI KOTOPOI'O OMPEAEIIeTCs] aKTUBHOCTBIO BOJOPOAHBIX HOHOB B pacTBOpe, U
BCIIOMOTATEIbHOT0 MIPOTOYHOTO AJIEKTPOJIa CPABHEHHSI C M3BECTHBIM ITOTEHIIMAIOM [27].

DNEKTPONPOBOTHOCTH OTpeNeNsuTu ¢ moMoIbio kKoHaykTromerpa OmniCon (I'OCT 26423-85). [lns
3TOro npoOs! MouBsl Maccoi 30 I mOMemaIn B eMKOCTH B KOHHUeckue Kookl K mpobam npunusanu
o 150 cm® auctuirpoBanHO# BobI. [T0UBY ¢ BOJIOH MepeMENIMBaINA B TCUCHUE 3 MHUH HA MCIIATKH
n orcrauBaiu 5 MuH. Ilocie 3TOro ¢ MOMOIBI0 KOHAYKTOMETPa ONPEACISUIN JIEKTPONPOBOIHOCTh
MTOITOTOBJIEHHBIX 00pastoB [27].

[Toaroroska 00pa3uos nous. OOpa31bl HOYBBI BEPXHUX TOPU3OHTOB OBIIIH BBICYIIECHBI, H3MEIbUYEHBI
1 IIPOCESTHBI Yepe3 CUTO JUaMeTpoM 4 MM. BrICyIIeHHBIN ANaTOMUT IpocenBain uepes cuto 2 MM. [lousa
C IMaTOMHUTOM TILATEIBHO NepeMeIInBatoTcs. B 00pa3ipl mouBsl 100aBsuIM 1MaTOMUT B pazmepe 1%,
3%, 6%, 9%, 12% mo macce. HaBecku 1Mo4YBbI, AMATOMHTA U MOYBKI+araToMuTa Maccoit 200 r momenianu
B IUIACTUKOBBIC KOHTEHHEPBHI, TIIATEIBHO IEPEMEIINBAINCH, U HHKYOUpOBaJIM B TeueHue 3 Mecsies. B
NIEPBbIN ACHb OMBITA, NOYBY YBIAKHSIN YUCTOW BOJIOW /0 MOJHOTO YBJIAXKHEHUS, IEPEMEIINBAIIH, U
KOHTEHHep 3aKpbIBaJIM Ha 1 Heselnto (KOJIMUECTBO BIIark pacCYMTHIBAIM U3 CPETHETOJOBOTO KOJIMYECTBA
0CaJIKOB Ha TEPPUTOPHH OTOOpa Mpod 1mouB). 3aTeM KOHTEHHEP OTKPBHIBAJIM M IOYBY BbICYILHBAJIH.
Uepes 3 Hepeny NOYBY CHOBA YBJIAXKHSIN. Tako UK yBIa)KHEHUS/BBICYILIMBAHUS TIOBTOPSUIN 3 pasa.

CoctaB u kommuecTBO JerkopactBopumbix coneir (Cl, SO+*, Ca, Mg, Na', K*) B BomHOI
BBITSDKKE TIOYBHI M3y4Yall METOJOM HOHHOW Xpomartorpaduu Ha mpubope Dionex ICS 6000/ Aqui-
on+PneumaticControl. J[aHHBIM METOJOM NPOBOAMIM IOCJIEIOBATEIBFHOE OMNPEACICHUE AHHWOHOB
xinopuna (CIG), ¢ropuma (FG), 6pomuma (BrG), murpara (NO3G), mutputa (NO2G), docdara
(PO4)3G u cynpdara (SO4)2G B BoaHbIX 00pasmax. st aToro oOpasisl TOYBEI TOMOTEHU3UPOBAIH
Y BBICYIIMBAIM TIepe] dKCTpakmued B yiabTpazBykoBoil BanHe Ultrasons-H (P-Selecta, VMcnanns) c
paboueii gactoroit 40 xI'r (1000 BT). 3aTem pactBop QuimbTpoBanu depe3 (pUIBTPHI ¢ pa3MepoM Top
0,45 mxm (IIBA®D, OlimPeak) n Hememnenno m3mepsin [28].

Craructnueckuil ananu3. CpenHee 3HAU€HHE M CTAaHIAPTHOE OTKIOHCHHME PACCUHUTBHIBAIN C
romotnipio mporpammsl Microsoft Excel 2010. [Iist kaxmoro 3Ha4eHUS MBI PACCUUTHIBAIH t KPUTEPUI
Crerogenra, p<0,05 npuHrManu 3a JOCTOBEpHOE 3HaueHue [29].

Pe3yabTaTthl 1 00cy:KI1eHUE

3uauenue pH u anexkmponpogoonocmu 3aconennoli noyewvl. Vccieqyemble KallTaHOBBIC MOYBBI
chOopMHUPOBaHBI B PETHOHE C IEPHULINTOM aTMOC(EPHBIX OCAIKOB, I'/I€ OTPAHUUYEH BBIHOC U3 MOYB U
MOYBOOOPA3YIOMIMX MOPOA HPOIYKTOB BHIBETPHBAHUS U IIOYBOOOPA30BaHUS M XapaKTEPU3YIOTCS
cJ1a00ILEIOUHON peakuueil cpesibl, 0COOEHHO BBICOKOW LIETOYHOCTHIO OTINYACTCS BEPXHUH TOPU30HT
0-20 cMm, nokazarens pH 3xecek 8,5. 3HaueHus pH M AneKTpONpPOBOJHOCTH B UCCIEIYEMBIX MOYBAX
IIpeacTaBiIeHb! B Tabnuie 1.

Ta6nnua 1 — 3naueHus pH 1 SJICKTPONPOBOAHOCTH B UCCIICAYCMbBIX KAaIllITAHOBLIX IMOYBAX

I'nyOuna (cm) pH T, °C Cond., uS/sm
0-20 8,52+1,1%** 21,50 720,00-£1,4%**
20-30 7,75+0,7 21,50 2400,00+1,1
30-40 7,68+0,9 21,50 2580,00+0,7
40-50 7,66+0,3 21,50 2981,00+0,4
**%p<0,001
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W3 Tabnuupl | BUAHO, HA TOBEPXHOCTH IOYBBHI IEKTPONPOBOAHOCTE MUHUMAJIbHA, MOCKOJIBKY
B BEPXHEM TI'OPHU30HTE OOBIYHO MEHBIIE JIETKOPACTBOPHUMBIX COJEH — OHM BBIMBIBAIOTCS BHU3 IPHU
WHGUIBTPALMU BJIATK U MOIJIOLIAIOTCS pacTuTeabHOCThi0. Ha rmyoune 20-30 cM nmpoucxonuT peskoe
YBEJIHMUEHHUE HJIEKTPONPOBOIHOCTH (Ha 233%) M3-3a HAKOIUICHUS COJIEH, MUTPUPYIOIINX U3 BEPXHHUX
cioéB. Emé 6onee Boicokue 3naueHust Ha 40-50 cm (poct Ha 314 %) oTpaskaloT MaKCUMAJIbHYIO 30HY
aKKyMyJsLun 3Tux cosield. [lapamnensHo ¢ 3tum pH Ha moBepxHOCTH BhILIE (1T0UBaA OoJIee LIEIOYHAs),
YTO YacTO CBSI3aHO C MPUCYTCTBHEM KapOOHATOB M BIMSHUEM PacTUTEIbHBIX OCcTaTKOB. C IiIyOMHBI
20-30 cm pH camxaercst Ha 9 % u crabunmsupyetcs 10 40-50 cM, 4To yKa3plBaeT Ha epexol K Oosee
HEHTpabHBIM YCIOBHUSIM B 30HaX aKKyMYJISILIUU COJIEH, rie KapOOHATHI yKe YaCTHYHO PACTBOPEHBI MIIH
3aMelneHsl ApyrumMu noHamu. CHmxenue pH ¢ rimyOuHO# 00yciioBieHO BbITecHeHHEM MOHOB H' u3
MIOYBEHHOTO MOTJIOIIAIOIIET0 KoMILIekca katnoHamu Ca*', Mg?*, K* u Na*, MUrpupyronmmu B HUKHUE
ropu3oHThl. B BepxHem cnoe pH Bbimie 3a c4ér Hanu4uus KapOOHATOB M OPraHMYECKUX OCTATKOB, a B
30HE COJICHAKOIUICHHSI TPe00iajaHie KaTHOHOB OCHOBAHUH HEUTPAIN3yeT KUCIOTHOCTD, YTO IPUBOAUT
K Ooree HeWTpambHBIM 3HaYeHUsM pH [30].

BnusiHne BHECEHHS Pa3NUYHOTO HPOLIEHTHOTO COACP)KaHUs AMATOMUTAa Ha PEAKLHUI0 CPeabl U
3JIEKTPONPOBOAHOCTH M10YB, BBIPAXKEHBI B TAOIIMIE 2.

Tabnuna 2 — 3nadenns pH 1 31eKTpOIIpOBOAHOCTH MOCTIE TPOBEIECHHS dKCTIEPUMEHTA

KommaectBo pH ECuS/cm pH ECuS/cm
nuatomuta, %
% 0-20 20-30
0% 7,46+0,4 822+1,8 7,55+1,1 509+2,7
1% 7,28+0,9 282+] 3% ** 7,7+0,8 247+] 4%**
3% 7,33%1,1 220+£1,6%** 7,36x1,4 29141, 1%**
6% 7,11£0,6 25841, 2%*%* 7,34+0,9 264+0,6%**
9% 7,42+0,3 27241,9%*%* 7,43£0,7 280+1,3%**
12% 7,41£1,2 557+0,9%** 7,31+1,2 270+0,9%*
JuatoMuT 4,17+0,6 1935+0,5%** 4,91£0,9%** 1910+1,1%%*
***¥p<0,001, **p<0,01

B Ttabmume 2 crmemyeT OTMETHTh BJIHMSIHME BHECCHHs Pa3IMYHBIX KOHIIEHTpPAIMH IHATOMHTA
Ha PEaKIMIO CPeIbl U AJICKTPOIPOBOIHOCTh. B BepxHEeM ropm3oHTe MouBel Ha Timybune 10-20 cm
HabIro1aeM cradoIesIOuHYI0 peakiuio, mpu BHeceHnH 1% u 6% nuatoMuTa menouYHOCTh 3HAaYNTEILHO
cHmxaercs 1o 7,28 u 7,11 eauHuI] COOTBETCTBEHHO, AJIEKTPOIPOBOJHOCTh yMEHbIIAeTcs ¢ 822 1o
282 npu 1% BHecenuu auaromura, 1pu 3% pes3ko cHmxkaerca 10 220, 3aTeM IJIaBHO BO3PACTAeT C
YBEJIMYEHHEM KOHIICHTpAMK AUaTOMUTa. B mouBeHHOM ropu3oHTe Ha riayoune 20-30 cm HabmogaeM
WHYIO KapTUHY, TIpH BHECeHWW 1% nuMaToMHTa MIEIOYHOCTh TOYBBI YBEIWYHIIACH HA HECKOJIBKO
MIOPSIIKOB, XOTSI DJIEKTPOIPOBOAHOCTh CHU3WIACH BABOE, B OTIMYME OT KOHTPOJL. 3% u 6% auatoMuT
3HAYUTENIbHO CHU3MJI IIEJIOYHOCTh MOYBBI, AaHAJIOTHYHO M 3JIEKTPONpOoBOAHOCTh. CHkeHue pH npu
BHECEHHH JUATOMHTA MOXXHO OOBACHUTH €70 XUMHUKO-MUHEPATIOTHIECKUM COCTABOM F COPOIIMOHHBIMHU
coiictBamu [31]. Tak Kak, JUATOMUT COCTOUT MPEHUMYIIECTBEHHO U3 aMOP(HHOTO AMOKCH]IA KPEMHUS
(Si02-nH-0) ¢ pa3BuTOI MOPUCTOH CTPYK-TYPOii, CTIOCOOHON AKTUBHO MOTJIONMATH KATHOHBI-OCHOBAHUS
(Ca?, Mg*, K*, Na") u3 mouBeHHOTO pacTBOopa. Korma 3TH KaTHOHBI CBS3BIBAIOTCS, UX MECTa B
MMOYBEHHOM TOTJIONIAONIEM KOMILJICKCE 3aHUMAarOT MOHbI Bojpoponaa (H') wimu amromunus (Al*), dro
MOBBIIIAET KUCIOTHOCTb U, COOTBET-CTBEHHO, cHUXkaeT pH [32].

Kpome Toro, 1naToMUT MOKET COZepKaTh HEOOIBbIINE KOJTMIECTBA KUCIOTHBIX (PYHKINOHAIBHBIX
rpymnn Ha noBepxHocTH (Si—OH), KoTOpble pHu TUApaTalui YaCTHYHO AMCCOLMHUPYIOT, Bhiaensis H B
MMOYBEHHBINA PACTBOP. DTO JOMOIHUTEIHHO CITIOCOOCTBYET CBUTY PEAKIIUU CPEIbI B KUCITYIO CTOPOHY.

Taxum 00pa3oM, cHIKeHre pH B BailieM 3KCIIepUMEHTE CBA3aHO C HOHOOOMEHOM H IIOBEPXHOCTHON
KHCIIOTHOCTBIO JIMAaTOMHTA, @ TaKkKe C €ro CIOCOOHOCTBIO YAAJSTh M3 pacTBOpa OCHOBAaHMS,
MOIJIEPKMBABIIIHE MIETOYHYIO PEAKITHIO.
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Ananuz  600mou  guimsdicku. llouBeHHBIE pAcTBOPHI PA3MUYHBIX TUIIOB IOYB COJEpPIXKar,
MIPEUMYILIECTBEHHO, JIErKopacTBOpuMble coenuHenus [33]. Ilmomopoaue mouBbl Il pacTEHUH B
OCHOBHOM PETYJHUPYETCs] KATHOHOOOMEHHOW CIOCOOHOCTHIO MOUBbI. COOTBETCTBYIOIEE KOJIMYECTBO
OCHOBHBIX KaTHOHOB, yJIEPKHBAEMBIX IIOYBOH, peryaupyer LIeJ0YHOM craTyc moussl. Ilousa Oyner
HUMETb HU3KHUU IIEJIOYHOM cTaTyc M OylIeT MeHee IUIOJOPOAHOM, KOTJa KOJUIOWIbl MOYBBI COAEPIKAT
HebOoupIIoN 3amac ocHoBaHui. CoxepkaHWe aHMOHOB U KaTHMOHOB B BOJHOW BBITSDKKE HCCIIELYEMBIX
[IOYB NpeJICTaBICHbI B TabiuLe 3.

Tabnuua 3 — Coniep)kaHie aHHOHOB M KATHOHOB B BOJIHOM BBITSKKE MIOYBEHHBIX 00Pa3IoB

['my6una Annonbsl, MMoJib-3kB/100 T OYBBI Karuonbl, MMoJib-3kB/100 T 1104BbI
(cm) Cl SO+ | CO2 | HCO, | Ca* | Mg* Na* K+
0-20 31,2+0,4 |(0,11+0,9 | 2,82+0,6 | 2,55+1,4 | 1,824+0,2 | 0,85+0,4 | 32,75+1,5 | 0,02+1,3

20-30 18,15+0,7 | 1,69+0,3 | 4,32+0,4 | 1,45+0,8 | 2,90+0,7 | 2,22+0,9 | 19,35+0,9 | 0,05+1,1
30-40 18,76+£0,2 | 1,79+1,3 [ 4,41+0,1 | 1,43+0,2 | 2,97+0,5 | 2,47+0,3 | 19,26+0,6 | 0,05+0,6
40-50 24,35+1,1 | 1,71£0,7 | 1,71+£0,9 | 0,91+0,5 | 3,55+0,2 | 2,79+0,5 | 21,69+1,1 | 0,05+0,9

C rry6unoit (20-50 cM) TpoceKUBASTCS 30HA MHTEHCUBHOTO HAKOTUICHIS COJICH, 9TO CBOMCTBEHHO
COJIOHIIaM, B KOTOPBIX TO/I30HA COJIEBOTO MakCHMyMa (pOPMHUPYETCs 32 CUET MHUTPAIIMH M OCAKIACHUS
coJieil M3 BBINIETIEKAIINX TOPU3OHTOB. Pe3koe Bo3pacTraHme KOHIEHTpauuu CyiabhaTHoHOB (SO4)
Ha mryomHe 20-30 cM u Jajee BHU3 YKa3bIBaeT HA WX HAKOIUICHHWE B 30HE MOHIKCHHON MPOMBIBKH
U BO3MOXKHOE IPHUCYTCTBHE TrHrca win Mmupabunura. Cpead aHHOHOB JOMUHHPYIOT XJIOPHIHI,
3areM KapOOHAThI, YTO OTPaKAeT MPEUMYIIECTBEHHOE IOCTYIICHWE COJIeH HaTpus XJIOPUIHOTO
tina. MakcuMyM KapOOHAaTHBIX W THAPOKApOOHATHBIX HOHOB B BepxHeMm ropm3oHTe (0-20 cm)
CBSI3aH C TIOBEPXHOCTHBIM HAKOIJICHHEM KapOOHATOB MPU WCIAPCHUU BJIATH M HMX TOCIEAYIONIAM
pacTBOpeHHEeM ¥ BBIHOCOM B HIDKHHE TOPU3OHTBHI, YTO OOBSCHSET WUX yMEHBIICHHE C TITyOHHOI.
Hanwane nerxopactBopumbix coneir (JIPC) ¢ moBepxHOCTH yKa3bIBaeT HA 3aCOJIEHHBIA THI MOYBHI,
YTO XapaKTEPHO ISl COJIOHYAKOB, TJI€ COJIM BEIHOCSATCS K BEPXHUM FOPHU30HTAM 3a CUET KaMILIIPHOTO
MOJTHSITUSL BIIATH W UCTIapeHusl. SIBHOE HAKOIUICHHUE XJIOPU/a HATPHUSI B BEPXHEM TOPHU30HTE CBSI3aHO C
€ro BBICOKOW PaCTBOPHMOCTBIO ¥ MOJIBHIKHOCTHIO B TOYBEHHO-BIIATOBOM ITOTOKE.

Bricokoe copepxkanue xyopua-uoHoB (31,2 mr-sks/100 1) B BepXHEM TOPU30HTE 00YCIOBICHO UX
HAKOIUIEHUEM 32 CUET KAMIUISIPHOTO IMOABEMA BIIATH M3 TPYHTOBBIX BOJ U UCTIAPECHUS, UYTO XapaKTEPHO
JUTS1 3aCOJICHHBIX ITOYB apUIHBIX U IOJTYapUIHBIX 30H. [Ipr HHPUIBTpaAIMK 0CaJIKOB HITH ITIOJTUBHOMN BOJIBI
yacth Cl” BBIMBIBaETCS B HUKEJISKAIUE TOPU3OHTBI, YTO TIPUBOJIUT K CHUYKEHHUIO X KOHIIEHTPAIIUHU Ha
riyoune 20-30 cm (20,45 mr-oxB/100 1). Ha rimyoune 40-50 cM GukcupyeTcst BTOpHUHOE YBEITHYCHUE
conepxkanusi (24,25 mr-oke/100 ), 4T0 00BSICHIETCS 30HOH CONICHAKOIUICHHS, TJIe CKOPOCThH PHUIIBTPAIINT
BJIarM CHM)KAETCsl M3-3a OoJiee IJIOTHOM CTPYKTYphI TOPH30HTA HIIHM IOBBINIEHHOT'O COJIEPKAHUS
TIIMHUCTBIX YacTHIl. XIJIOPHUJIBI 33JICPIKUBAIOTCS B ATUX CIIOSIX, (GOPMUPYsI COTIEBON MaKCUMYM.

Takoe crparnduupoBaHHOE paclpeneseHne Cojiel XapakTepHO ISl TOYB C XJIOPHUIHBIM THUIIOM
3aCOJICHHS] U UCTIAPUTEILHBIM PEXKUMOM BOJIBI, TJI€ TIPOIIECCHl MUTPAIIMH U OCAXKJICHHUSI HOHOB 3aBHUCST
OT ce30Ha, IIyOWHBI 3aJieTaHusl TPYHTOBBIX BOJI M MEXaHUYECKOTO COCTaBa MOYBEHHOTO IMPOQUIIS.
Copneprxanne cynb(]ar HOHOB TaKKe 3HAYUTEIHHO YBEIMUUBAETCS C TITyOMHOM, CO CKaYKOM Ha TITyOnHe
20-30 cm, Ha 9TOH TITyOHHE KOJTHYECTBO CYIb(aT HOHOB MPEBBIIIAOT MPUHSTHIN TOPOT TOKCHYHOCTH JJIS
9TOT'0 aHWOHA, HO cofiepkanue SO+ NOHOB B 00JIee YeM B IECSITh pa3 MEHbIIIE XJIOPHUI HOHOB. Y BETHUIEHUE
KOHIICHTPAIINH CYJIb(aT HOHOB BEPOSITHO CBS3aH C JACATEILHOCTHIO a9pOOHBIX CEpOOAKTEPHIiA, KOTOPHIE
pasiararoT OpraHuky JIo CyJIb(arToB, a 3aTeM CyIb(paTpeyIUpyOIe aHAIPOObI OKUCISIIOT CYTb(QHIbI
10 cylb(haToB, U BRIMBIBAHUSI U3 BEPXHUX FOPH30HTOB. YBenuueHune KoHlenTpamun Ca u Mg tak xe
CBsI3aHa C BHIMBIBAHHEM HOHOB U3 BEPXHUX CIIOCB MOYBHI.

IMopor Tokcnunoctn ans ClI- 0,01% (0,3 mr-oks), misa SO,-uona - 0,08% (1,7 mr-sks) [34].
B uccrenmyempix mouBax KoHIeHTparuu Bcex anHnoHoB (COs*, HCOs, C) mpeBblmaioT mopor
ToKcHuHOCTH BO Beei Tomme 0-50 cm, konnentparus SO , IOHOB HE IPEBBIIIACT MOPOT TOKCHYHOCTH
Tonbko B BepxHeM ropu3onte 0-20 cm. Cpenn karnoHoB ¢ riryomnsl 20-30 cM pe3ko Bo3pacTaer
coziepkanre katnoHoB Na', Ca®’, MeHee 3HaUMUTEeNbHOE, HO BCE YK€ 3aMETHOE YBEIMYEHUE KaTHOHOB
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Mg?*. Bo Bceii uccremyemMoii TojIe MO4YBkl IpeobnamatoT kaTuoHel Na', n aamonsl Cl-, Takoe nx
peolIafiaHie XapaKTepHO B TIOYBAX COIOBO-XJIOPHAHOTO THIIA 3aCOJICHHUS. Y UMTBIBASI BEICOKOE COZIEpYKaHHE
CO,*-, HCO, noHOB, THII 3aCOJICHUS UCCIIEYEMBIX OB MBI MOKEM OXapaKTEpU30BaTh KaK XJIOPUIHO-
HaTpueBoe ¢ ydactueM conbl. [Ipu cmaboii BojonpoHHUIIaeMocTr (HampuMep, B COJIOHIIE) TTOYTH BCE
comu Na OCTaroTcst Ha MecTe, UX MHUTPAINs OCYIIECTBISAeTCS TONbKO myTéM auddysun. [Tpu xopormeit
BOJIOTIPOHHUIIAEMOCTH, HO MaJIOM KOJMYeCTBE WH(DHMIBTPAIMOHHBIX BOJ B TPYHTOBBI BOJOHOCHBII
TOPU30HT MPOHUKAIOT TOJBKO XOPOIIO PACTBOPUMBIC XJIOPHUIHBIC W CYIb(aTHBIE COJH, a CYIb(aThl
KaJIBITUS ¥ KapOOHATHI MET0YHO3EMEIbHBIX METAIIJIOB OCTAIOTCS B 30HE adPaIliy TOYB.

[To pe3ynmpTaTaM HOHHO-XPOMATOTPAPUUECKOTO UCCIIEIOBAHNS TIOYBEHHBIX BHITSIKEK HAOIFOIaeTCs
clenyromas KapTuHa. B 0o0omx wucchnemayeMblXx BEpXHUX TOPHU30HTAaX IIOCIIE B3aUMOJICHCTBHSA C
JUATOMHUTOM 3aMETHO YMEHBIIAeTCs Co/iepikaHne TOKCHYHBIX HOHOB Na+ n Cl-, mpudem yMeHbIIIeHHe
nx B BepxHeM ropuzonte 0-20 cMm mpoucxoaut 6omnee, yem B 10 pa3. IHTepecHO, 4TO MaKCHMaIbHOE
ymenbiieHre noHoB U Na+ u Cl- Habmogaetrcs B oOpasiax mouskl ¢ 1% u 3% mmnatomura. Otcrona
MOXHO CIENaTh MPEANOJIOKEHUE, YTO BHECEHUS] AMAaToOMuUTa B KoiuduyecTBe 1-3% pocraTouHoi mmst
yMeHbIIIeH!s TOKCHYHBIX colieil NaCl B 3acoeHHBIX TTOYBaXx.

Taxast ke 3aKOHOMEPHOCTh XapakTepHa W I Cynb(aT-uoHOB, B TiepBoM Tropmu3oHTe 0-20 cm (c
MaKCHMaJbHBIM COJIEp)KaHHEM coJiel), MUHUMalbHas KoHIeHTparus SO-4 HOHOB B TOYBEHHOMN
BBITSDKKE B 00pasiax mouskl ¢ 1% u 3% nuaromura. JlaHHBIE FicCIieoOBaHUI TIPEICTAaBICHBI B Ta0MMIax 4-5.

Tabmuma 4 — V3MeHeHne conepykaHusl aHUOHOB W KaTHOHOB B ropmu3oHTe 0-20 cM ucciemyemMoi
TTOYBHI TIOJT BIUSTHUEM BHECEHHBIX 1103 THAaTOMHTA B KonmdecTBe 1%, 3%, 6%, 9%, 12% 1o pe3yabraTam
HOHHO-XPOMATOrpa(MuecKOro aHain3a BOJAHBIX BBITSKEK

KonuuectBo
JTHaTOMUTA, ClI SO+ NOs~ Na* K* Mg** Ca?"
%
% Mmoub-3kB/100r MOYBBI
0% 30,47£5,2 2,03+3,7 0,05+2,6 33,35+1,5 0,12+£1,6 | 0,52+0,8 | 1,19£1,4
1% 0,92+4, 1*** | 0,73+1,9%** | 0,25+£2,3* | 1,37+1,2%** | 0,06+1,3 | 0,16+1,2 | 1,71+1,5
3% 1,08+2.6 0,55+1,2 0,01+£3,1* 1,3£1,6 0,05+1,1 0,14+1,3 | 0,55+1,2
6% 1,35+3,1 1,03+0,9%* 0,01£1,9 1,36+0,9 0,05£0,6 | 0,13£0,9 | 0,47+0,7
9% 1,61+1,9 1,18+0,6 0,01£2,1 1,53+0.4 0,05+0,9 | 0,13%1,1 | 0,47+0,8
12% 1,67+1,2 1,1+0,2 0.02+0,7 1,48+0,2 0,40+0,3 | 0,13+£0,7 | 0,50+0.4
pl| 6,09+0,2%** | 6,53+0,4*** | 0,04+0,3 | 4,52+0,5%** | 0,30+0,6 | 0,77+0,2 | 0,50+0,3

Tabmuma 5 — i3MeHenne copepkaHusl aHUOHOB B BOAHOW BEITSKKE TIOUBHI B ciioe 20-30 cm mox
BIMSIHUEM BHECEHHBIX 703 quaToMmuTta B KommuectBe 1%, 3%, 6%, 9%, 12% mo pesynbpratam HOHHO-
XpomatorpapuuecKkoro aHajanu3a BOJHBIX BBITSHKEK

KonuuectBo

JTMaTOMUTA, Cl SO+ NOs~ Na* K* Mg? Ca?t
%
% Mmoutb-3kB/100r TOYBBI
0 16,3+3,5 0,94+2.6 0,02+1,9 10,38+1,6 0,05+1,3 | 0,16+0,8 | 0,61£1,2
1% 14,07£1,7 | 2,45+£2,3** | 0,01£2,1 9,25+0,9 0,09+1,7 | 0,61£0,6 | 1,35+0,7
3% 13,98+2,8 2,44+1,4 0,01+3,5 7,78+1,1%* 0,07+1,1 | 0,59+1,2 | 1,31+0,9
6% 13,63+3,1 2,46+2,6 0,0242,3 7,54+0,7 0,11£0,9 | 0,57+0,5 | 1,29+0,5
9% 11,53+1,2% 1,34+1,5% 0,05+1,2 | 3,81+0,3** | 0,08+1,2 | 0,29+1,1 | 0,66+0,2
12% 12,14+2,3 2,92+0,9 0,05+0,4 | 7,00£0,2** | 0,08+0,6 | 0,51+£0,9 | 1,22+0,7
pl| 6,09+£0,8*** | 6,53+£0,5%** | 0,04+0,2 | 4,52+0,5** | 0,30+0,3 | 0,77+0,5 | 0,50+0,2
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W3 tabmum 4 u 5 BuauM, 4TO TUHaAMEKa HOHOB Ca B TIOYBEHHOH BBITSDKKE MEHEe BBIpa)KEHA, U B
LI€JIOM Ha0JI0AAeTCsl yBEJIMUEHUE KAJIbLHSI C BHECCHHEM AUATOMHUTA MAaKCUMAJIbHO B 2 pa3a B TOPU30HTE
20-30 cM, mpuyueM 3TO yBeJIMYEHHE HAOIIOAAeTCs YK€ IpU BHeceHUH 1% AnaToMHUTa M MOKa3aTeln
KOHIIEHTpAallud MaKCUMaJbHbIE U OJIMHAKOBBIC Npu BHeceHUuU 1%, 3%, 6% nuatomuTa, B IEPBOM Ke
ropuzonte 0-20 cM npu MakcUMalbHBIX 703aX quaromuta (6%, 9%, 12%) xonmuectso Ca ymeHbIIACTCS
B 2 paza, 4TO BEPOSITHO CBSI3aHO CO CIOXKHBIMHU ITPOLIECCAMH B3aUMOACHCTBHSI IIOUBBI C THATOMHTOM.
Ocrarok Ca*" B ropuzonte 20-30 cM MpH BHECEHHH AMATOMUTA CBS3aH C €r0 BBHICBOOOXKICHUEM U3
CTPYKTYPBI U IpUMecel AMaTOMUTA U MOCIEAYIOUIeH MUTpalueil BHU3, I/le HOHbI HAKaIJIMBAIOTCS U3-
3a 3ameuieHHON QuibTpaunu. [lnato xoHuentpauuii mpu 1-6% ykas3plBaeT Ha HACBHILIEHWE pacTBOpa
kanpureM. CHmxenue Ca** B BepXHEM TOPH30HTE IPH BBICOKMX aAo03ax (6-12%) obOyciosieHo
HOHOOOMEHOM C JIpyTMMH KaTHOHaMH U (UKcauueil KajiblMsg Ha MOBEPXHOCTH IMATOMHMTA B BHIE
TPYZAHOPACTBOPUMBIX COCANHEHUH.

[Ipy BHeceHMH AMATOMHUTAa OTMEUYEHO CHMXKCHHE KOHLEHTPALMU XJIOPHI MOHOB M Na B IOYBE C
INIyOMHOH, YTO CBSI3aHO C MX BBHIMBIBAHMEM B HIDKHHE T'OPU3OHTHL [IpM BHECEHHMHM IOMAaTOMUTA B
3aCOJIEHHYIO MOYBY OTMEUYEHO yBEeNIWYeHHE coaepxkannud noHoB SO.*, NOs~, K, Mg*, Ca*', uro
BEPOSITHO CBSI3aHO C TEM, YTO AMATOMHUT IEPEBOAUT 3TU BEIIECTBA B IOIJIOUIEHHOE COCTOSIHUE, YTO
YMEHBIIAET WX MOTepH u3 maxoTHoro ciost Ha 30-40%. Tak xe MoaudUIMPOBAHHBIA TUATOMUT
o0ecreunBaeT JOCTATOUYHYIO MOBEPXHOCTH ISl aJCOpPOLMM TSDKENBIX METAIIOB, YTO CHMXKAET HX
KOHIIEHTPALMIO B IOYBEHHOM PacTBOPE.

Conepxanune maraust Mg B ropuzonte 0-20 HE3HAYUTEIBHO YMEHBLIAETCS C BHECEHUEM AMAaTOMUTA,
1 OCTAEeTCsI B IIpeiesiax OJHUX U TeX K€ 3HaUCHUI B 00pa3Liax ¢ pa3HbIMHM 103aMH INATOMHTA, B TOPU30HTE
xe 20-30 HesHaumTenbHO (B 2-3 pa3a) yBEIMUYMBAETCS C BHECEHHEM JIWATOMHUTA, W KOHIIEHTPAIUS
€ro B BOAHOM BBITSDKKE OCTAETCs B MpeJesiaXx OJHUX U TeX K€ 3HAUeHHH B o0pasuax ¢ pa3Hoil mosieit
nuaroMuTa. B cimydae ¢ nonamu K B BogHOM BBITSDKKE HAOJIIONAeTCs HE3HAUMTEIBHOE YMEHbBILICHNE
nonoB K* ¢ no6asnennem auatomuta B ropusonre 0-20, 1 He3HAYUTENBHOE YBEINYECHUE KOHLEHTPALUU
B ropu3zonte 20-30. [Ipnuem makcuManbHOe yBeanyeHrne HoHoB K+ (B 2 pasa) HaOmoaanocs B o0pasie
¢ 6% nuaToMHTA.

BosgaelicTBus 3acoieHns HOUBBI HECYT IIUPOKHM CHEKTP MPOOJIEM KaK JUIs CENTbCKOT0 X035ICTBa, TaK
1 U151 AUKOH (1opsl U payHbl, KaKk pe3ysibTaT HU3Kas SKOHOMHYECKas OTa4a aXOTHBIX ¥ TaCTOUIIHBIX
3eMellb, UCTOLICHHWE MOYBBI, 3p0o3ust M Jp. D(H(EKThl 3acCONICHUS SABISIOTCS PE3YJIBTATOM CIOXKHBIX
B3aUMOJCHCTBUI MeXay MOP(OIOrHiIecKUMH, (PU3NOIOTMYECKUMU U OMOXUMHUYECKHMH MIPOLIECCaMH,
BKJIIOYAsl MPOPACTaHHUE CEMSIH, POCT PacTeHMH M IMOTJIOIIEHHE BOJBI M NMUTATEIbHBIX BemecTs [32].
3acosieHHE BIMSCT [TOYTH Ha BCE acleKThl PAa3BUTHSI PACTCHUH, BKIIFOYAs: MPOpacTaHUe, BEreTaTUBHBIN
POCT U PENPOAYKTUBHOE Pa3BUTHE. 3aCOJICHUE OUYBBI BHI3bIBAET HOHHYIO TOKCHYHOCTD, OCMOTHYECKHUN
cTpecc, nepunmt nutarenpHpIX BemecTs (N, Ca, K, P, Fe, Zn) n okucnurensHBIN cTpece it pacTeHHUHA
1, TAKUM 00pa3oM, OTpaHUYMBAET MTOTJIOMICHNE BOIBI U3 TTOYBHI [33].

Uccnenosarenn A.B. Koznos u H.H. Korocosa [34] ycTanOBMIH B paMKaXx JJa0OpaTOPHBIX OIBITOB,
YTO BOAHAs BBITSDKKA JUATOMUTA, HE3aBUCUMO OT €r0 COOTHOILECHHS C BOJOH, 00J1a1a1a caboeouHoi
peaknueil. Takoe siBIeHHE, aBTOPBI OOBSCHSIOT HATUYMEM B COCTABE TUATOMUTOBOM 1Opobl 0K0JI0 50
Mr-9KkB. HOHOB Ca*" 1 Mg?*, cmocoOHBIX K OOMEHHBIM PEaKIHsIM, a TaK)Ke aM(pOTEPHBIMU CBOMCTBAMH
KPEMHUS, BXOJSILETO B COCTaB AMATOMMTA B OOJBbIIOM KosmdecTBe. Hampumep, Takue KaTHOHBI Kak
Al3+ n Fe3+, comepkaHue BEIIECTB KOTOPHIX B IMATOMOBOM arpopyzAe HPEeBBILIAET COOTBETCTBEHHO
5 % un 2 %, cnocoOHBI 00pa30BEIBATE B PACTBOPE COCIMHEHUSI KHCIOTHOTO XapakTepa, KOTOpble U
MOJKUCIISIIOT cpeny. B nTore Bolienstompecs U3 ANaTOMUTA KATHOHBI CIIOCOOCTBYIOT HE3HAUYUTEIBHOMY
YBEJIMUEHHUIO KUCIIOTHOCTH CYCIEH3MHU M, KaK CIIEACTBHUE, CHIKeHUIo ee pH. MccnenoBannas nousa ¢
Cesepnoro Kazaxcrana coryiacHO pe3yibTaTaM BOAHON BBITSDKKU TOUYBEHHBIX 00Pa3110B COOTBETCTBYET
HATPUEBO-XJIOPUAHOMY 3aCOJICHHUIO M0 BCEMY NMPO(UIIIO, YTO XapaKTEPHO AJISI COJIOHYAKOBBIX ITOYB.
CyMMa JIErKOpPACTBOPUMBIX COJIEM MaKCHUMaJbHO B BEPXHEM TOPU30HTE, YTO COOTBETCTBYET 72,12
€IMHMUIL, CHIKaeTcsl K ropu3oHTY 20-30 equHUI ¥ 3aTEM IUTaBHO YBEJIMUMBACTCS B HKHUX TOPHU30HTAX,
YTO BO3MOXKHO CBSI3aHO C BTOPHUYHBIM 3aCOJICHHMEM TIPYHTOBBIMH BojgamH. COIJIacHO pe3ylibTaTtam
IpaHyJIOMETPHYECKOTO COCTaBa, mousa Ha riryoune 0-20 cm u 20-30 cM mpencraBieHa (HU3HYECKUM
neckoM ¢ paszMepom vactun 0,25 mm-0,05 MM, B HUKHUX Topu3oHTax, 30-40 u 40-50 cm, 3ameTHO
npeoOnaganne (GU3MUECKON TIMHBIL, YTO TOBOPUT 00 YIJIOTHEHWH TOPU3OHTOB. 3HAUEHHE PEAKLNHU
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cpensl B ropu3oHTe 0-20 cM COOTBETCTBYET MIETOYHON PEAKITNH, 3aTeM CHIDKASTCS 10 cIaboIIeI0qHOH,
AJIEKTPOTIPOBOHOCTh HATPOTHB JK€, IIOBBIIAETCS B HIDKHUX TOPHU30HTAaX, TaKOE YBEITHMYEHHUE
AJIEKTPOTIPOBOHOCTH 3aKOHOMEPHO KOPPEIHPYET C YBETHYCHHUEM COAEPIKAHUS JETKOPACTBOPUMBIX
CoJIeil Ha ATHUX TITyOMHAX.

JmatoMuT mpuBJIeKaeT BHUMAaHUE KaK MEPCIIeKTUBHAS cpe/ia JUTsl aJICOPOITNH TSHKEIBIX METaJUIoB,
PaAMOaKTUBHBIX W30TOIOB, TIECTUIIUIOB, & TakK)Ke COJiell B MOYBE W BOJC. YHUKAIbHBIE CBOWCTBA
JMATOMUTA, BKJIFOUasi BRICOKYIO TIOPUCTOCTh, HU3KYIO INIOTHOCTH W OOJBIIYIO TIONIAAb IIOBEPXHOCTH,
JIENTAal0T €ro I[EHHBIM MaTepHuajoM JUIS Pas3INYHBIX MPOMBIIUICHHBIX NPUMEHEHHWH, B TOM YHCIE
JIEJTaeT ero MPUTOTHBIM JUIS TaKUX MPUMEHEHUH, Kak (PUIbTPYIOIINEe Cpeibl, aICOPOSHTHI M HOCUTEIH
KaTanu3aropos [35].

BuccnenoBanny mpuMeHsITH THAaTOMUT Ka3aXCTaHCKOT O TPOMCX 0K IeHUS (MecToposkaeHue YKamnmaxk,
3KO), koTopbIii 0kazan 0J1aronpusTHOE BIMSAHUE Ha (GU3HMUECKHIE CBOIMCTBA ITOYB IIPpH BHECEHNUH 6 1 9%,
YTO TPUBENIO K CHIDKEHUIO TBEPJAOCTH TOYB, a MpH BHeceHWH 12% auaTomMuTa MOYBa MpHoOpeTana
Ooxee markoe (prsmueckoe coctossaue. COTIacHO JaHHBIM B BEPXHHUX TOPU30HTAX TOYBBI HAOIFOIATH
CITa0OIIEIIOYHYIO PEaKIUIo, TP BHeceHNH | 1 6% JraToMHTa MIEIOYHOCTh 3HAYUTEIHHO CHIDKACTCS
o 7,28 u 7,11 enquuun, COOTBETCTBEHHO. DJIEKTPONPOBOIHOCTh YMeHbIIaeTcs ¢ 822 no 282 npu 1%
BHECEHMH nuatomuTa, npu 3% pesko cHuxkaercs 1o 220, 3aTeM MJIaBHO BO3PACTAET C YBEIMYEHUEM
KOHIIEHTPAINH JUaTOMHUTA. be3 BHECEHNs TMaTOMHUTA BOHAS BBITSDKKA CBUJIETEILCTBOBAJA O HATMYUHT
JIETKOPACTBOPUMBIX COJIEH M WMeNla XJIOPUAHO-HATPHEBOE 3aCOJIEHUE, TPH BHECEHHH Pa3IMIHBIX
KOHIIEHTPAIMH TUATOMHUTA, CHIKAIOTCS JISTKO-PACTBOPUMEIE COJIM, YTO CBS3aHHO C WX aJcopOnunei.

3akia0ueHue

B pesynbraTte nccnenoBaHusl YCTaHOBIICHO, YTO Ka3aXCTAHCKUN AMATOMHT 3(Q(PEKTHBHO CHHKAET
3aconéHHocts mouB CeBepHoro Kaszaxcrana 3a cuér copOLHMOHHO-MOHHOOOMEHHBIX IPOLIECCOB,
CBSI3bIBaHUS JierkopacTBopuMbIX cotieit (Cl-, SO+*"), onTUMHU3aLuy KATHOHHOTO COCTAaBa U YIIyULICHUS
¢uzngeckoii cTpyktypsl. OnTumaneHbii 3¢ dext npu BHeceHnn 6—9% MuHepaia, Koraa HaOJI0aeTcst
MaKCHUMaJIbHOE CHIDKEHHE JIEKTPOIPOBOJHOCTH M COJICBOIO CBETa 0€3 3HAYMTEIBHOIO Mepepacxona
Matepurana. [Ipumenenne 12% He gaeT cylecTBEHHOTO JOMOJIHUTENIBHOTO Pe3yIbTaTa o CPaBHEHHIO
¢ 9%, HO yBEIMUYMBACT 3aTPaThl HA MEIUOPALNIO, YTO JAeTaeT MPOJUICHNE NAIBHEHIIEr0 YTOUYHEHHS
JIO3MPOBOK € yU&TOM THIIA 3eMJIH, YPOBHS €€ 3aCOJICHUSI 1 SKOHOMUYECKOM rmoaepsxku. Takum o0pazom,
JUAaTOMUT KaK KOMIIOHEHT JUIsl yIy4ILIEeHHUs] OUYBBI M CHIDKEHHS YPOBHS 3aCOJICHUS TIOKa3all OTIMYHBIC
pe3yabTaThl Ha mpuMepe 3acoieHHoM nousbl u3 CesepHoro Kasaxcrana. KasaxcraHckuil nuaTomMut
HMeeT INUPOKUE NEPCHEKTUBEI ISl HCIIOJIB30BAHUS B PaiiOHaX C BBICOKMM 3aCOJICHHUEM MOYB.
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JuatomutTin CoartycTik KazakcTaHHBIH TY3/1bI KAIITAH COPTAHABI TONBIPAKTAPbIHBIH
(puzuKa-XUMHUSUIBIK CUIIATTAMAJIAPbIHA Jcepi

Auncap K., Hyckunosa b., 'amxxumypanosa A., Kuprusosa 1., XKarunap @., Uucenos 3.

Tyiiin

ATFBIIIApTTAp MEH MaKcaT. TOmBIpaKThIH TY3IaHybl aybUl MapyalTbUIBIFEIHBIH HET13T1 MIEeKTEYII
(bakTopbl GOMNBINT TAOBUIAABI, TOMBIPAK MHUKPOOMOTACHIHBIH KYpPaMbIH ©3repTeii, COHBIMEH Karap
JKEPJIIH I6JICHTTEHY1H jKoHE OHOPTYPJILTIKTIH TEPLICHIITH, 9Cipece KIMMATThIH ©3repyi KaraalbIH/1a
KYIICHTeMl. DKCIEPUMEHTTIH MaKCaThl-IHATOMUTTIH XUMUSUIBIK KAaCHUETTEPl MEH KYHApJIbUIBIFbIH
JKaKcapTy YIIiH OacTamkbl TY37bl TOIBIpaKTapia Kocrha (MEIMOpPaHT) peTiHae (QU3MKa-XUMUSUIBIK
KaCHUETTEPIH 3epTTey.

Marepuangap MeH ozictep. 3eprrey Hbicanaapbl Kaparanisl oOsbickl Hypa aynaHbIHBIH ca3jibl
KalTaH TombIpakTapbl (Koraprel ropu3oHTTaphl 0-20 cMm xaHe 20-30 cM) KoHE METHOPAaHT PEeTiHIe
naiaananpuiral bareic KazakcTan 0OIbICHIHBIH KaAK KEH OPHBIHBIH JIU-aTOMUTI OOJIBI. 3epTTEY/IiH
HEri3ri oficTepi peTiHae (PU3NKa-XUMUSIBIK, XUMUSIIBIK KOHE OMOIOTHSIIBIK SJICTep KOJIAHBUIJIBL.
3eprTeyiep Yl KaiTamaHbIMIa XKacalIbl.

Hormxkenep. Toxipube HoTHKECIHIE TaOUFH AMATOMHT KOCIATAPBIHBIH COPTaH TOMBIPAKTAPABIH
KacHeTTepiHe OH ocepi aHBIKTANABL. J(MaTOMHUTTIH aJICcopOUMAIBIK KacHeTTepiHe OalIaHbICTHI
3epTTENeTIH TEPEHIIKTE, Te3 epUTIH TY3AapAblH COPOIMACH JKYpei, acipece yibl XJI0p MOHIAPBIH/IA.
Tomeipakrer ciHipy kemeriage (PPC) Na' temeHneyi jkoHe HOTIDKECiHAE OacTamkpl OipiKTipiireH
THIFBI3 TOTBIPAK KYPBUIBIMBIHBIH JKakcapybl Oaikanmpl. Toxipube 12% IUaTOMHUTTIH MaKCHMAJIIbI
JT03aChIH KOJIIaHFaH Ke3/1¢ 0acTamKbl 6Te THIFBI3 JKOHE KATTHI TOMBIPAK KYPBUIBIMBIHBIH MaKCHMAJIIbI
JKakcapraHblH KopceTTi. COHBIMEH, THaTOMUTTIH 9CepiHEH TOMBIPaK KYPBUIBIMBIHBIH kaKcapysl PPC-
JieTi MeTabOoJIMKaJIBIK KaTHOHIAP IBIH KYPAMBIHBIH 63TepyiHe OailaHbICTHI e 0oJhKayFa O0oaib.

Kopsrteiaast. TonsipakTa Te3 eputin Ty3aapabH (TET) a3arosr aHBIKTa 1B, COHIANH-aK TUATOMUATTIH
KaThICYBIMEH TOIIBIPAK KYPBUIBIMBIHBIH KaKCapybl OCBl MUHEPAIIbI ayBICTIANIBI €TICKe TY3/IBI KepIaepIi
€HT13y MaKcaThIHa aiiaananyra MyMKiHiK 0epeni. PPC-ne Na' azaiiTy Ty3/11b1 OaTmakTap by KYHaPITbI
KAaCHETTEePiH jKaKcapTy YLIIH JUaTOMUTTI KOJIAaHyFa MyMKIiHIIK Oepei.

KiaT ce3aep: muaToMuT; METUOpAINS;, HATPUN; TY3/IaHY; XJIOPHU].

Influence of diatomite on physicochemical characteristics
of saline chestnut solonetz soils of Northern Kazakhstan

Zh. Alsar, B. Duskinova, A. Gadjimuradova, I. Kirgizova, F. Zhagipar, Z. Insepov

Abstract

Background and Aim. Soil salinization is a major limiting factor for agriculture, causing changes
in soil microbiota composition, and exacerbating land desertification and biodiversity loss, especially
under climate change. This experiment aimed to study the physicochemical properties of diatomite as an
additive (ameliorant) in initially saline soils to improve their chemical properties and fertility.

Materials and Methods. The objects of the study were samples of loamy solonetzic chestnut soils
(upper horizons 0-20cm and 20-30cm) from the Nura district, Karaganda region, and diatomite from
the Zhalpak deposit, West Kazakhstan region, used as an ameliorant. The main research meth-ods
included physico-chemical, chemical and biological analyses. The studies were carried out in threefold
replication.

Results. The experiment revealed a positive effect of natural diatomite additives on the properties of
solonetz soils. Due to the adsorptive properties of diatomite, there was a sorption of easily soluble salts
throughout the studied depth, particularly toxic chlorine ions. A decrease in Na* in the soil absorption
complex (SAC) was observed, resulting in the improvement of the structure of the initially dense soil.
The experiment showed maximum improvement in the structure of initially very dense and hard soil
when the maximum dose of diatomite 12% was applied. Thus, we suggest that improvement of soil
structure under the influence of diatomite is associated with changes in the composition of exchangeable
cations in the SAC.
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Conclusion. The observed reduction in easily soluble salts (ESS) and the improvement of soil
structure in the presence of diatomite suggest that this mineral can be used to bring saline lands back
into crop rotation. The reduction of Na* in the ESS indicates that diatomite can effectively improve the
fertile properties of solonetz.

Keywords: amelioration; chloride; diatomite; salinization; sodium.
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Abstract

Background and Aim. The problem of increasing the efficiency of pig production is one of the most
important for agriculture in the Republic of Kazakhstan. Increasing efficiency is dictated by the need to
increase the volume of domestic meat production to meet the population's needs for this food product
and achieve food security parameters. The aim of this study was to analyze the development of the pig
breeding industry by studying the state of the breeding stock of pigs, their economically useful qualities,
as well as comparing these indicators of the leading countries of the world.

Materials and Methods. Throughout the work, generally accepted zootechnical research methods
were used. The state of breeding in pig farms by region, the genealogical structure of herds, and
productivity records were analyzed based on the information and analytical system's database, statistical
data, and the materials of zootechnical and breeding records of farms.

Results. The pork share in world meat production is 38-40%, in Russia 30-32%, and in Kazakhstan
— 14-15%. The volume of pork production in the world per year is more than 108 thousand tons. A
significant pig population falls on agricultural enterprises — 55.3%, households - 33.1%, and the share of
IE and PF reaches 11.6%. The breeding stock of pigs is represented by the following breeds - large white
(Yorkshire), Landrace, Duroc, Aksai black-and-white, Edelschwein, and Pietrain. The most common
breed is significant white — more than 34%. The total number of animals surveyed was 26.062 heads.

Conclusion. Based on the research results, a reduction in the pig population over many years by
40-50%, a shortage of breeding material, and a lag in all indicators of productivity of the domestic pig
population from the leading countries of the world were established.

Keywords: breeding pigs; breed; farming; pig; pig productivity; selection.

Introduction

The development of pig farming is a natural, objectively determined, economically advantageous
direction for the revival of the meat complex of the Republic of Kazakhstan. To boost domestic pig
farming and transfer it to an innovative path of development, it is essential to ensure the rational use of
available resources and internal reserves, increase production, and improve the efficiency of the industry
and the competitiveness of manufactured products.

Kazakhstan is a major producer of grain, which should stimulate the development of the pig farming
industry. Further development of pig farming is the most critical factor in providing additional jobs in
related industries.
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Pig farming is developing rapidly globally and is one of the primary, relatively inexpensive sources
of nutrition for the population. This is facilitated by the industry’s economic efficiency, which is due
to the early maturity of pigs and low feed costs per unit of production. In terms of feed conversion,
pig farming surpasses all other livestock industries except poultry farming. Producers are tasked with
obtaining young animals with high fattening and meat qualities to be competitive in the food market.
This requires careful compliance with veterinary and sanitary rules, the implementation of anti-epizootic
measures when growing and breeding pigs, and the widespread use of the best boars tested for the quality
of their offspring. Realization of the genetic potential of pigs is possible only with adequate feeding and
the creation of appropriate keeping conditions [1, 2, 3].

Modern pig farming is a branch of animal husbandry with enormous production potential [4, 5, 6].
Based on scientific achievements in our country's pig farming, existing and new highly productive breeds
of pigs have been improved, and new technologies for pork production in flow production conditions
have been developed; a vital achievement was that significant progressive improvements have occurred
in the fields of breeding, feeding, and keeping pigs. This has increased the productivity of animals and
significantly improved the industry's economic performance [7].

A significant problem on the market remains the shortage of breeding material in Kazakhstan.
Profitable pork production is possible only with the widespread use of highly productive animal breeds
with stable genetic potential and well-adapted to industrial technology. The pig breeding industry has
practically stopped paying attention to records and evaluations. It relies on reproducing domestically
bred producers, which has negatively affected the quality of the resulting offspring. Almost all economic
entities do not have boars with the best genetic parameters of Kazakh selection. It must be recognized
that in Kazakhstan, the methods for assessing the breeding qualities of pigs have lagged behind the best
world samples.

In this regard, the relevance of the tasks solved as a result of research for socio-economic development
on the scale of the Republic of Kazakhstan is emphasized. Currently, the main task of scientists is
further genetic improvement of economically valuable traits of animals, which can be achieved through
selection and crossing exclusively among purebred breeding animals, using modern methods of
genetics, selection, biotechnological reproduction methods, and information systems for managing the
accumulated database.

The industry's main task at present is organizing a domestic breeding base. Without this, the rise
of pig farming in the country is impossible. Unfortunately, the industry's rise is associated only with
introducing new technological solutions in pork production. The selection component of the problem is
practically not discussed.

It should be noted that infectious viral diseases cause enormous damage to pig farming. Untimely
implementation of preventive and other veterinary measures can lead to significant economic damage,
up to the complete liquidation of the farm. In turn, this will contribute to the shortfall in pig products and
a decrease in raw materials in the country. It is necessary to further improve the methods of diagnosis,
prevention, and disease control measures to increase the economic efficiency of veterinary measures.
In addition, pig populations play an essential role in the evolution of influenza viruses, as they are a
unique reservoir for the reassortment of pathogens from different hosts and can become a potential
threat to public health. Swine influenza is common in most countries that have developed pig farming,
including Kazakhstan. It is necessary to continuously monitor the circulation of influenza pathogens
among humans and pigs in various regions of Kazakhstan to predict epidemic outbreaks promptly and
implement preventive measures [8, 9, 10].

Materials and Methods

Throughout the work, generally accepted zootechnical research methods were used to evaluate,
select, and recruit animals and evaluate their breeding and productive qualities.

The state of breeding in pig farms by region, the genealogical structure of herds, and productivity
records were analyzed based on the information and analytical system's database, statistical data, and the
materials of zootechnical and breeding records from farms.
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The following indicators of pig productivity were studied during the research:

- to evaluate the reproductive abilities of sows after farrowing, the following was determined:
multiple pregnancies were determined by taking into account the total number of viable piglets in the
litter; milk production was taken into account by weighing the piglets (the entire litter) on the 21st day
after farrowing.

- testing animals by the control fattening method and assessing the replacement young animals
for their productivity was carried out based on the following indicators: determining the average daily
gain during the fattening and growing period; precocity (age of reaching a live weight of 100 kg, days).
During life, the length of the body from the occipital crest to the root of the tail was determined by
measuring with a measuring tape the thickness of the fat above the 6-7 thoracic vertebrae using a fat
meter.

During the grading, the main parameters of animal productivity were assessed by comparative
analysis with the requirements of the "Instructions for the grading of pigs".

Results and Discussion

During the agricultural sector reform, due to the instability of the feed base and for several other
reasons, the growth of the pig population and the rate of production of pig products in Kazakhstan have
sharply decreased.

The intensive development of the pig breeding industry in the republic, based on the involvement
of scientific achievements and innovative technologies, gives reason to believe that the efficiency of
production will accelerate the rate of increase in the breeding stock of pigs, increase the production of
commercial and replacement young animals, and increase the competitiveness of products [11].

The increase in pork production is primarily due to the intensification of the selection process and the
introduction of hybridization systems in the industry. In the entire world of pig breeding, hybridization
is the primary method of increasing the productivity of commercial pig breeding. To obtain maximum
animal productivity, farms engaged in commercial pig breeding mainly use the heterosis effect in
pig hybridization, while, as a rule, three to four, and sometimes five breeds are crossed. To achieve
the best results, targeted separate selection is used: they work separately with specialized "maternal”
and "paternal” lines. This ensures a guaranteed heterosis effect in the final commercial hybrid. Many
genetic companies have been formed worldwide to obtain hybrids for commercial production. The
formation of competitive domestic pig farming is closely linked to developing a strategy for further
developing selection and genetic centers in our country. The main areas of breeding work in them should
be the development and improvement of maternal and paternal specialized lines of pigs and ensuring
uninterrupted reproduction of breeding and cross-bred (hybrid) young animals in the area of regional
and interregional pig breeding systems [12, 13].

Pig farming is developing rapidly worldwide and is one of the primary relatively inexpensive sources
of nutrition for the population. According to the USDA (US Department of Agriculture), in 2023, global
production of the main types of meat amounted to about 277 Mt, including 115,2 Mt of pork, or 41,6%
of the total volume of meat of the main types (Figure 1) [14].
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Figure 1 — Production of the main types of meat in the world

China is the world leader in pork production, with 49.4% of its global volume from there (Figure 2).
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Figure 2 — Pork production in major countries

According to the National Bureau of Statistics of China, pork production in the country in 2023
amounted to 57.9 Mt, which is 4.6% higher than in 2022. China also accounts for half of the world's
consumption of this type of meat - 58.7 Mt [15].

In 2024, global production of this type of meat fell to 114.2 Mt, mainly due to a decrease in its
volumes in China. There, the pork sector is experiencing a long period of oversupply and insufficient
domestic consumption. The USDA also reduced its production estimates for the EU and Brazil.

USDA data shows global pork consumption reached 114.5 Mt last year. Russia is among the top 5
global pork producers, surpassing Brazil by 182.000 t in 2022 [14].

In its latest report, the European Commission has published EU agricultural market forecasts for
2035. This report states that sustainability issues complicate EU pork consumption which is projected to
decline by 0.4% per year to reach 30 kg per capital by 2035.
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Intensive pork production systems will likely face further public criticism, leading to a decline in
EU pork production. African swine fever is expected to remain present in the EU without major or
uncontrolled outbreaks.

EU pork exports, which have increased in the previous decade, are expected to decline by 338,000
t between the 2022-2024 average and 2035 due to the recovery of pork production in Asian countries.
Given the export volumes from 2024, they are projected to remain virtually stable until 2035. Pork
prices may remain higher than in the past due to rising costs and reduced supplies from the EU [16].

In Kazakhstan, the pig population is decreasing year after year. For instance, if in 2012 the pig
population was 1,031,600 heads, then since 2013, there has been a decrease of 10,6%, the number of
animals was affected by high grain prices and low purchase prices for meat. The main reason for the
decline in the pig population since 2007 is the constant fluctuations in feed and pork prices. By 2022,
the pig population in the republic had already decreased by 49,4%. The massive import of meat products
also contributed to the decline in the pig population in Kazakhstan.

In 2023, pork exports in Kazakhstan fell sharply. Only 40 tons of meat and 18 t of live animals were
exported abroad. In 2022, 93 t of pigs were supplied to the foreign market, with no meat sales. It should
be noted that our country's industry has enormous export potential: China alone is ready to purchase up
to 55 Mt of pork per year, in addition to the border regions of the Russian Federation [17].

Meanwhile, more than 6,500 t of pork are imported into the country annually. In 2017, imports
amounted to 25,300 t, costing Kazakhstan 236,5 thousand dollars. The peak of imports occurred in 2018
: live pigs were imported with a total weight of 317,900 t for 2,2 million dollars. Also, worth noting is
2019, when pigs were imported for 967,1 thousand dollars. In the future, however, this figure decreases.
However, the amount spent on importing live pigs over all recorded years amounted to 70 million
dollars [18, 19].

According to statistics from the National Statistics Bureau of the Agency for Strategic Planning and
Reforms of the Republic of Kazakhstan [20], the number of pigs as of May 1, 2024, was 539,936 heads,
including 300,043 heads, or 55,6% of the total number, in agricultural enterprises (LLP, PF, FE), and
239,893 heads, or 44,4%, respectively, in households. The total pig population in Kazakhstan decreased
by 9,5% compared to the previous year. At the end of 2024, the number of pigs was 476,776 heads
(Table 1).

Table 1 — Number of pigs by region of the Republic of Kazakhstan, thousand heads

Region Years

2003 2011 2012 2013 2020 2021 2022 2023 2024
Republic of 1368.8(1204.2(1031,6| 9223 | 816.7 | 776.1 509.8 | 483.3 | 476.8
Kazakhstan
Abai - - - - - - 10.2 4.0 3.6
Akmola 2224 | 1443 148,3 118.9 96.1 89.0 73.5 49.7 324
Aktobe 85.3 99.0 41,1 354 61.5 62.4 5.4 4.6 2.4
Almaty 131.2 | 111.8 | 101,44 97.0 52.2 56.6 29.0 22.2 23.1
Atyrau 1.0 2.7 0,9 1.0 0.2 0.6 0.3 0.3 0.2
West 35.8 22.6 25,1 26.0 14.0 12.6 10.7 12.1 11.0
Kazakhstan
Zhambyl 47.8 35.0 26,1 32.1 12.9 11.8 5.9 4.2 4.0
Zhetysu - - - - - - 18.6 12.1 12.0
Karaganda 108.6 95.6 87,9 83.3 76.0 79.4 61.4 68.4 78.5
Kostanay 2447 | 254.8 181,2 | 157.2 | 167.2 | 114.7 59.4 59.7 67.2
Kyzylorda 3.2 33 3,1 2.5 1.7 1.3 1.1 0.7 0.4
Mangistau 0.3 0.3 0,3 0.2 0.1 0.0 0.0 - -
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Continuation of Table 1

South 29.0 42.6 41.2 27.0 - - - - -
Kazakhstan

Pavlodar 101.1 71.5 68.0 58.4 78.4 79.1 84.5 97.4 83.0
North 202.5 | 221.8 | 213.0 | 195.8 180.4 | 194.5 103.7 | 112.0 | 133.0
Kazakhstan

Turkestan - - - - 5.5 42 1.9 0.3 0.4
Ulytau - - - - - - 0.7 0.2 0.5
East 152.9 98.6 93.5 85.2 66.7 66.3 40.2 333 24.0
Kazakhstan

Astana 1.1 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0
Almaty 1.9 0.2 0.4 2.2 0.2 0.2 0.3 0.2 0.2
Shymkent - - - - 3.9 34 3.1 1.8 2.1

The most significant number of pigs are bred in the farms of the North Kazakhstan region—132,728
heads, 28% of the total number in the Republic. In the Pavlodar region, the number is 82,541; in the
Karaganda region, 78,488; and in the Kostanay region, 67.217. In the Atyrau, Kyzylorda, and Turkestan
regions, the smallest number of pigs is 100 to 400 heads, bred only in households.

Three hundred four thousand four hundred fifty-three piglets were received in the Republic, a
decrease of 40% compared with the previous year; per 100 sows in 2024 — 349 heads, and in 2023 — 331
heads.

Breeding base of pig breeding of the Republic in 2017-2018. 3 breeds of pigs were represented:
Large White, Duroc, and Aksai Black-and-White. In 2019, Yorkshire, Landrace, Edelschwein, and
Pietrain were added to this list of breeds.

As 0f 2024, the breeding stock of pigs is represented by the following breeds: Large White (34.4%),
Yorkshire (3.7%), Landrace (7.8%), Aksai Black-and-White (0.2%), Duroc (0.6%), Edelschwein
(0.04%), Pietrain (0.06%). In terms of numbers, the breeding hybrid (F1) occupies more than half of the
pig population — 53.2%.

According to the information provided by the Republican Chamber for all breeds of pigs on the
number of breeding stock in farms as of September 2024, the most extensive breeding stock of pigs is
bred in the NKR — 17.708 heads, which is 42% of the total population of all areas and cities. In second
place is the Pavlodar region - 7.593 heads, 17.6% of the total population. In third place is the Zhetysu
region, with a population of 4.771.11.1%.

Of the 30 farms in the various areas of the Republic, 25 breed large white pigs: Yorkshire — 17,
Landrace — 11, Duroc — 10. The Aksai black-and-white breed is bred only on one farm, the "Gavrilyuk"
farm in the Almaty region. German Landrace, Edelschwein, and Pietrain are bred only in farms in the
North Kazakhstan region, in "EMC Genetic" LLP and "EMC Agro" LLP.

Table 2 presents the breeding stock of pigs in farms registered in the Republican Chamber of the
Republic of Kazakhstan for all breeds.

Table 2 — Breeding stock of pigs in farms of the Republic of Kazakhstan registered in the Republican
Chamber for all pig breeds for 2024

Region Total, heads Livestock, heads
boars main sows
Akmola 174 - 100
Almaty 777 71 517
East Kazakhstan 3612 45 1 825
Zhambyl 249 - 246
Karaganda 4058 166 3676
Kostanay 3129 120 1362
Zhetysu 4771 17 1386
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Continuation of Table 2

Pavlodar 7593 240 5179
North Kazakhstan 17 708 90 3505
Shymkent 1 005 61 731

Total: 43 094 810 18 545

Table 2 shows that the most significant number of breeding boars is raised in the Pavlodar region —
240 heads, which is 29.6% of the total registered population of breeding boars.

Karaganda and Kostanay regions rank second and third in terms of breeding boars, with 166 and
120 breeding boars, representing 20% and 1.8% of the total population, respectively. North Kazakhstan
region is in fourth place - 90 heads, which is 11.1%, respectively. There are no registered breeding boars
in Akmola and Zhamby]l regions.

The Pavlodar region has the most extensive breeding stock of primary sows — 5179 heads, which is
29.7%. The Karaganda region ranks second regarding the number of main sows, with 3676 heads, which
is 19.8%. The North Kazakhstan region is in the third place with a population of 3.505 heads, which is
18.9%.

A comprehensive assessment of the main sows and stud boars was carried out, based on which the
class composition by breed was determined, as shown in Table 3.

Table 3 — Class composition of the main sows and stud boars by breed

Age and Total, Of these
Breed gender heads by class, heads
group elite-record elite I II
Large White boars 311 - 239 8 -
SOWS 7483 8 4930 1099 16
Edelschwein boars 6 - 3 - -
SOWS 10 - 10 - -
Landrace boars 117 - 78 3 2
SOWS 2300 1 1809 - -
Duroc boars 217 - 147 1 -
SOWS 19 - 19 - -
Yorkshire boars 117 3 97 6 3
SOWS 687 - 677 6 -
Aksay Black-and- boars 13 - 13 - -
White SOWS 32 - 32 - -
German Landrace boars 7 - 5 - -
SOWS 116 - 101 - -
Breeding Hybrid boars - - - - -
(FI) SOWS 7945 2 6924 75 3
Total: 19 380 14 15084 1198 24

The analysis of Table 3 showed that out of the assessed pig population, 15.084 heads correspond to
the elite class, or 78%, to the elite-record class —14 heads, or 0.07%, to the I and II classes, 6.18% and
0.12%, respectively. Non-class animals amounted to 3.060 heads, or 15.8%.

The analysis covered the data of only registered breeding stock of agricultural formations (LLP,
PF, farming), which limits the completeness of the research. Only with complete data can a correct
conclusion be made about the overall state of pig breeding in the republic, which is important for
planning and developing measures.

Based on the appraisal results conducted by breed across various regions of the country, we assessed
the economically advantageous traits of pigs in LLP «SGC Karatal», Zhetysu region; LLP «EMS Agro»,
LLP «EMS Geneticy, NKR; LLP «ZhK Leninskoye», Kostanay region; LLP «Rubikom», Pavlodar
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region; LLP «VK-Bekon», East Kazakhstan region; LLP «PKF Medeo», LLP «APK Volynsky»,
Karaganda region (Table 4).

Table 4 —Economically advantageous traits of pigs in selected enterprises by breed

Ne Farm Prolificacy | Nest weight | Average Early Body
i/o heads at 21 days, kg daily maturity, | length, cm
gain, g days
1 2 3 4 5 6 7
Large White Breed

1 LLP «Rubikomy 12.9 66.0 705 168 136
2 LLP «VK-Bacon» 11.2 51.8 555 180 93
3 LLP «PKF Medeo» 11.0 92.6 620 172 121
4 LLP «APK Volynsky» 11.0 53.4 737 185 95
5 LLP «ZhK Leninskoye» 14 72.0 800 182 118
6 LLP «<EMC Genetic» 13.0 60.0 920 168 119
7 LLP «SGC Karatal» 12 50.0 850 185 127
Breed average: 12.2 63.6 741 177.1 115.5

Landrace

1 LLP «Rubikomy 10.1 66.0 750 162 140
2 LLP «VK-Bacon» 10.9 51.6 540 185 96
3 LLP «PKF Medeo» 13.0 80.0 650 171 125
4 LLP «<EMS Agro» 13.0 60.5 951 152 119
5 LLP «APK Volynsky» 11.3 53.7 738 182 95
6 LLP «ZhK Leninskoye» 18.0 80.0 845 180 117
7 LLP «<EMC Genetic» 12.0 62.5 845 180 117
8 LLP «SGC Karatal» 11.0 55.0 880 182 128
Breed average: 12.4 63.6 774.8 174.3 117.1

Yorkshire
1 LLP «VK-Bacon» 10.8 50.0 550 181 94
2 LLP «PKF Medeo» 11.0 88.5 640 170 123
3 LLP «<EMS Agro» 15.0 65.8 950 151 119
4 LLP «APK Volynsky» 11.2 53.2 739 181 94
5 LLP «ZhK Leninskoye» 16.0 80.0 820 182 116
6 LLP «<EMC Genetic» - - 950 162 121
Breed average: 12.8 67.5 774.8 171.1 111.1
Duroc
1 LLP «Rubikomy 10.1 66.0 800 150 142
2 LLP «VK-Bacon» 10.5 51.1 560 178 92
3 LLP «EMS Agro» - - 982 148 125
4 LLP «APK Volynsky» 8.9 52.0 745 180 95
5 LLP «ZhK Leninskoye» 12.0 73.0 840 180 118
6 LLP «SGC Karatal» 10.0 64.0 920 175 135
Breed average: 10.3 61.22 807.8 168.5 117.8
Pietrain

1 LLP «EMS Agro» - - 987 149 123
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The total number of animals examined was 26.062, including Large White - 9.185 heads (35% of
the total number), Landrace - 3.035 heads (11%), Yorkshire - 1.362 heads (5.3%), Duroc - 1.463 heads
(5.7%), F1 crossbreeds - 11.002 heads (43%) and Pietrain - 15 heads (0.05%).

The following average indicators of economically valuable traits were obtained for pig breeds on
pig farms: for the Large White breed - prolificacy — 12.2 heads, milk yield - 63.6 kg, average daily gain
- 741 g, precocity - 177.1 days, body length - 115.5 cm; for the Landrace breed - 12.4 heads, 63.6 kg,
774.8 g, 174.3 days, 117.1 cm, respectively; for the Yorkshire breed - 12.8 heads, 67.5 kg, 774.8 g, 171.1
days, 111.1 cm, respectively; for the Duroc breed - 10.3 heads, 61.2 kg, 807.8 g, 168.5 days, 117.8 cm,
respectively; Pietrain (only boars) - average daily gain - 987 g, precocity - 149 days, body length - 123
cm.

These indicators of economically valuable traits will be used in further work on the development
and determination of selection parameters for the selection and hybrid center (SHC), as well as for the
selection of farms that meet the criteria of the SHC.

Pig breeding in our country is currently far behind economically developed countries in efficiency
and, consequently, in pork competitiveness on the world market. The analysis showed that our country
is lagging behind the leading nations of the world in all indicators of the breeding stock of pigs. Thus, the
percentage of insemination is 10-15% lower, and the average annual offspring from one sow is 3-6 heads
lower. The costs of maintaining the breeding stock are very high; if sows in the herd structure make
up 6-8%, then the share of the expenses for their maintenance, taking into account piglets for growing,
reaches 25-26% of the total indicators. The breeding stock and boars have low productive potential in
consumer herds, the absence of breeding development programs in farms, unsatisfactory zootechnical
accounting, which hinders the introduction of progressive technologies in selection and breeding work,
and a shortage of breeding young animals have been revealed.

Most farms use dry feeding, and only a few use wet feeding. Poor provision of farms with modern
equipment, feed, and feed additives hurts pig fattening. If the average daily weight gain of fattening
pigs in developed countries is within 700-800 g, then in most farms in Kazakhstan, it is 450-600 g. In
advanced European countries, feed additives are 100 percent, but in Kazakhstan, they are much lower
and barely reach 30%.

Thus, one of the reasons for the decline of the pig breeding industry is the lack of an intense
breeding base. In global pig breeding, hybridization is the primary method of increasing the productivity
of commercial pig breeding and is one of the main factors in producing high-quality pork [21]. In
countries with intensive pig breeding, up to 90% of commercial pigs are hybrids. To solve the problems
of domestic pig breeding, special attention should be paid to the strategy of development of breeding and
hybrid centers (BHC), which will become the basis for the implementation of hybridization programs
and the organization of pig breeding on a qualitatively new genetic basis [22, 23]. This will optimize
the uterine composition and facilitate the maximum transfer to commercial farms of the entire genetic
potential that has been accumulated and improved at breeding facilities, obtain the best animals in terms
of breeding qualities with subsequent implementation in the form of breeding sales, the use of three-
line crossing will allow obtaining highly productive fattening young animals at commercial complexes,
targeted selection of breeding pigs will contribute to an increase in the fertility of hybrids, an increase in
the viability and growth rate of young animals, and an improvement in the efficiency of feed use.

Conclusion

The paper analyzes the state of the pig breeding industry in Kazakhstan and the dynamics of the pig
population over the past 20 years. It determines the average indicators of economically valuable traits
for pig breeds across various regions of the country.

Based on the research results, a reduction in the pig population over many years by 40-50%, a
shortage of breeding material, and a lag in all indicators of productivity of the domestic pig population
from the leading countries of the world were established. To solve this situation in the industry, it is
necessary to introduce regional breeding systems and create selection and hybrid centers.
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Ka3zakcTranaarpl IOIKA IAPYalIbUIBIFBIH TAIAAY KIHE AaMy TeHIeHUHsIapbl
Burmep C.C., Acay6aes P.111., [layramuesa A.T., layranuesa C.T., [lenerro C.

Tyiiin

Anrprmaptrap MeH Makcat. [llonrka mapyambsuTsIFBIHBIH THIMIIUTITIH apTTRIpY Maceneci Kazakcran
PecrryOnuKachIHBIH aybll MIAPyamIbUIBIFBl VITH MaHBI3IBl Mocesenep i Oipi OompIm TaObLIAJIBL.
THIMAITIKTIH apTybl XaJBIKTBIH OCHI a3bIK-TYJIK OHIMiHE KaXKETTUTITIH KaHAFaTTaH/ABIPY JKOHE a3bIK-
TYJK Kayirci3MITiHIH MmapaMeTpliepiHe KOJ JKeTKi3y YIIiH OTaHIBIK €T OH[IPICiHIH KeJeMiH YIIFanTy
KKETTUTIMHEH TyBIH/IAIl OTHIP.

3eprreyaid makcartsl. LLIomKaHbIH achuT TYKBIM/TBI OaCBHIHBIH Kai-KYHiH, 0JapabIH SKOHOMHKAIBIK
Maiganbel KacCHEeTTEpiH 3epTTey, COHBIMEH KaTap oJIEMHIH JKETeKIi eJIepiHiH KepceTKimTepiMeH
CaTBICTHIPY apKBUIBI IOMIKA IAPYaIIbUIBIFEI CaTaCchIHBIH IaMybIH Tajiay.

Marepuanmap MeH ofictep. XKympIc OapbIChIHAA KalIbl KaOBUINAHFaH 300TEXHUKAIBIK 3ePTTEY
omicrepi KonmmaHbuiAbl. lllomka mIapyambUIBIKTAPBIHAAFEl  aCBUINAHABIPY JKaFIalblH alMakTap
OOWBIHINIA TaNgay, TaOBIHAAPABIH T'eHEAJOTHSUIBIK KYPBUIBIMBI MEH OHIMJIUITIH ecemke aiy
aKIMapaTThIK-aHATUTHAKAIBIK KYHEHIH Jepekrep 0a3achl, CTaTUCTUKAIBIK MOIIMETTep, COHJIai-aK
[IapyanbUIBIKTap/IbIH 300TEXHUKAIBIK JKOHE achll TYKBIMJBI €CETKe aly MaTephaiiapbl HETiiH[e
KYPTi3iIIi.

Hormxkenep. [lynnexysinik et enmipicigeri momka erinig yieci 38-40%, Peceiine — 30-32%,
Kazakcranna — 14-15%. JlyHue >ky3iH/e MIOIIKA €TiHIH KBUIABIK OHIipic kemeMi 108 MbIH TOHHAIAH
acanpl. lllomKka MOMyJSIIMUSICHIHBIH alTapIIBIKTal YIIeCiH ayblUl IIapyallbUIBIFBl KOCITOPBIHAAPHT —
55,3%, yi mapyambsubIKTapsl — 33,1%, jKeke Kocimkepiep MEH IIapya KOXKaJbIKTapbIHBIH Yileci
11,6% xypaiiner. [lomkamapapiH achll TYKBIMIIBI TYKBIMIAPbI KeJleci TYKBIMAapMEH YCBIHBUIFaH: ipi
aK (ﬁopxmnp), JaHzapac, IypokK, akcail Kapa-ak, 3/Ie/bIIBEIH ®KoHe THeTpeitH. EH ken TapaiFaH TYKbIM
- Yaken axk - 34% -nman actaM.

Kapanran manapry sxammbl cansl 26 062 6ac Goabl.

KopsiTeiaasl. Onap mIomnka momyJIsiysChIHBIH Kot skputaap iminge 40-50%-ra KbICKapybIH, achll
TYKBIMJIBI MaTEpHaJ/IbIH TaIIIbUIBIFBIH, COHAAN-aK OJEMHIH JKETEeKII efepiMeH CallbICThIpFaH/a
OTaHJIBIK IIOTIIKA TIOITYISIMSCBIHBIH OHIMIUTITIHIH 0apIIbIK KOPCETKIIITEePiHIH apTTa KalyblH OeNTinei.

Kinr ce3mep: miomka mIapyamibUTBIFBI; achbUl TYKBIMIBI IIOINKA; CEIEKIHs; TYKBIM; IIOIIKA
OHIMILTITI.
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AHAaJIM3 ¥ TeHACHIMU Pa3BUTHSA OTPacju CBUHOBOACTBA B Kazaxcrane
Burmep C.C., Acay0Oaes P.111., HayranueBa A.T., [layranuesa C.T., [lenerto C.

AHHOTANUA

[Ipeanoceuikn u wuenb. IlpoGiema mnoBbimeHUs SPPEKTHBHOCTH TMPOU3BOJICTBA MPOLYKIHMU
CBHHOBO/JICTBA, SIBJSIETCSl OJHOW M3 BaKHEHIIMX Ui CEIbCKOro XozsicTBa PecryOmukn Kaszaxcran.
[oBbienre >PPEKTUBHOCTH MPOAUKTOBAHO HEOOXOIMMOCTBIO YBENUYEHHsI 00beMa MPOM3BOACTBA
OTEYECTBEHHOr0 Msica JUIsd oOecrieueHHs] NOTPeOHOCTEH HaceJIeHUsI B JaHHOM IMPOAYKTE MUTAaHUS U
JOCTHKEHHUS TapaMeTPOB MPOAOBOILCTBEHHOM Oe301acHOCTH. L{enbio JaHHOTO HCCIeJOBAHUS SIBIISIETCS
aHaJIN3 pa3BUTHUS OTPACIH CBUHOBOJICTBA C U3YUEHUEM COCTOSIHHSA IJIEMEHHOTO NOTOJIOBBSI CBUHEH, UX
XO35IIICTBEHHO-IT0JIE3HBIX Ka4eCTB, a TAK)KE CPABHEHHUE C MTOKA3aTENIAMU BEAYIIMX CTpaH MUpa.

Marepuansl 1 MeToabl. [Ipy BeIMOMTHEHNH pabOTHl MPUMEHEHBI OOLIETIPUHATHIC 300TCXHUYECKHE
METOJIbl UCCIIEAOBaHUSA. AHaIM3 COCTOSHHS IUIEMEHHOrO Jejla B CBUHOBOJYECKHX XO3sICTBAaX IO
peruoHam, reHeanornyeckas CTpPYKTypa CTaj M Y4€T MPOXYKTHBHOCTH NPOBEAEH HAa OCHOBE Oa3bl
JaHHBIX HTH)OPMAIMOHHO-aHAJTUTUYECKOH CHCTEMBI, CTATUCTUYECKUX JaHHBIX, a TAKXKE 110 MaTepruaiamMm
300TEXHUYECKOT0 U IJIEMEHHOT0 y4€Ta XO035HCTB.

Pe3synbratel. Jlonst CBUHMHBI B MUPOBOM NPOU3BOACTBE Msca 3aHuMaeT 38-40%, B Poccumn — 30-
32%, B Kazaxcrane — 14-15%. O0bEMBI TPOM3BOACTBA CBUHUHBI B MUPE B TOJ cOCTaBIsIIOT Oonee 108
ThIC. TOHH. 3HAUUTEJIbHAs J0JIs MOTOJIOBbs CBHHEH NMPUXOJUTCA Ha cenbXo3mpeanpusatus — 55,3%,
xo3saricrBa HaceneHus — 33,1%, moms UII m KX mocturaer 11,6%. IlnemeHHOE mOrojIoBbe CBHUHEH
MPEJCTABICHO MMOPOJaMHU - KpymHas Oernas (HOpKIIUp), JaHIpac, JIOPOK, akcalcKas YepHO-nécTpas,
sebIIBaiH U beTpeH. CaMoi pacpocTpaHeHHON TOPOIOH sBIIeTCs KpyHas Oenas — 6onee 34%.

OO0111e€ TOroI0BhE 00CIIENOBAHHBIX JKUBOTHBIX OCTaBUIIO 26 062 roI0BbI.

3akiroueHue. YCTaHOBWIN COKpAIllEHHE IOrojOBbs CBHHEM HAa NPOTSHKEHMHM MHOTHX JIeT Ha
40-50%, neuuT IIIEMEHHOTO MaTepHaa, a TAakKe OTCTaBaHHUE 10 BCEM MOKa3aTessIM POLyKTUBHOCTH
OTEUYECTBEHHOT0 ITOTOJIOBBSI CBUHEN OT BEIYIIUX CTPaH MHpA.

KuroueBble coBa: CBMHOBOJICTBO; IUIEMEHHBIE CBHUHBH; CEJEKLUSA; MOpOJa; MPOTYKTUBHOCTh
CBUHE.
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Tyiiin

AnFpImapTTap MEH MakcaT. bysm Makamama JkacaHABI JKarmaima ecipilieTiH Oekipe TYKbIMIac
OaJIBIKTapaaH AOCTYPJI Omicci3, OanbIKTapIsl ©NTIpMEH Tipi KYHiHIE YBUIABIPHIK ally MakcaThIHIA
OipHerre omicTeMenep KOJJIAHBUTYBl KE3iHZETi FBUIBIMH-3€pPTTEY HoTHXkenepi kenTipinreH. CoHpmaid
aK TYWBIK CYMEH KamTaMachl3 eTy KoHAbIprbuiapbl (Oyman opi - TCKeK) »xarmaiibiHma Oexipe
OaNBIKTAPBIHBIH MayCBHIMABIK OMOPUTMIIEPIH PETTEy YIIiH OalbIKTapAbl OOHUTHPOBKANAY, KBIHBICKA
JKETLUTy CaThUIApBbIH aHBIKTAy MAKCaThIH/A YIIbTPa ABIOBICTHIK (Y [[3) ammaparrapsl apKbUIbI 3epTTEYIep
KYPTi3y )KoHE OabIKTapIbIH YBULIBIPBIKKA Kall caThiFa JICHIH )KETUITCHIH TOJIBIK aHBIKTay MaKCaThIH/A
ouorcusi oxicTeMeNepin mainanany, Oekipe TyKpIMAac OanbIKTapAaH Tipi KYHIHIE YBUIIBIPBIK aly
HOTHKEJIePl JKOHE 3epPTXaHAIBIK KYPri3UITeH JKYMBICTApbIH HETi3Ti FHUIBIMH-3EPTTEY JKYMBICTAPHI
KOPCETIUITEH.

Marepuangap MeH ojicTep. 3epTTey JKYMBICTAPBIHBIH HBICAHJApbIHA CYHMpPIK OalbIFbIHBIH
(Acipenser rithenus Linnaeus) 16+ xxactarbl 5 naHacel, ci0ip OekipeciHiH (Acipenser baerii Brandt)
13+ sxacrarbl 14 nanacel xoHe opbic OekipeciHiH (Acipenser guelden-staedtii Brandt et Ratzeburg) 13+
skacTarbl 11 maHachl, COHbIMEH Katap Kopria OanbirbiHbiH (Huso huso Linnaeus) 9+ skactarbl 7 qaHachl
AIBIHIBL. 3epTTey OOBEKTIICPIH 1PIKTEY YIIiH OaTBIKTapIbIH (PEHOTUTITHIK KOPCETKIIITEP] aHBIKTAIIBIII,
OOHHUTHPOBKA Kacay apKbUIBI JKYPTi3iii, KeHiH )KBIHBICKA XKETUTYiH aHBIKTAY YIITiH dKCIpecc-oicTeMe
periane Y13 (Oyman opi - ynbTpa-ApIOBICTEIK 3€PTTEY) KYHeci KOTTaHbIIIbL.

Hormxkenep. 3epTrey >KyMBICTapbIHBIH HOTIDKEIEepi OoWbIHIIA Oekipe TYKbIMIAcC OalbIKTapAbIH
(bM3HONIOTHATIBIK KOPCETKIITEPi, THAPOXUMHSIIBIK JKOHE TEPMHUKAJBIK JKarnaijarel Oip oprana
KBICTAaFBIHBIMEH  JKBIHBIC OHIMJIEPiHIH JaMy KOPCETKIITepi OpTYpii OONBIN IIBIKKAHBI aWKbIH
KOPCETIITeH. 3epTTey HOTIDKENEpiHAe OOMUTTEPAIH €H ONTHMAJbIbl OpTalla MOJISIPU3AIMSIIBIK
KO3 QUITUCHTI, Pe30pOLUSIIBIK HOTHKETIEPI, TYP apalIbIK CAIMAKTHIK apa KaThIHACTAPHI, YBUIIBIPHIKTATY
AJIJIBIHJIAFbI J)KACaH bl KBICTAK MEP3iMi MEH TeMIIePaTyPaChIHbIH HOTHXKEJIEPl KEeATipiIreH.

KopbIThIHABL. 3epTTEeYNEepAiH HOTHXKENIEPl alilaFbl YaKbITTaFbl OCKipe TYKbIMJAC OaIbIKTap/Ibl
KacaH/Abl KaFjaiia ecipy Ke3iHJeri TEeXHOJOTHsUIapAbl JKeTUIAIPYAiH >KaHa KbIpJIapblH alryra
JKOHE THIMAIIITIH apTThIpyFa MYMKIHAIK Oepeni. 3epTTey >KYMBICTAPBIHBIH HOTHXKEIepi OOHbIHIIA
OOIIUTTEP/IIH €H ONTHMAJIb/IbI OpTallia Nosipu3anusibik ko3ddunuenti 0,05 mo 0,20 Kn apansirbiHia
AYBITKUTBIHBIH KopceTTi. QOUUTTepIiH MOMSAPU3aUIChiHA OalIaHbICThI YBIIIBIPHIKTATY AJJBIH/IaFbI
JKacaHIBI KpICTaK Mep3iMi 50-58 KyHII Kypaca, al TeMrepaTypaibiK pesxkuMbl 5 °C- man 22 °C neiinri
apaJIbIKTa KOFaphl THIMIUTIT] aHBIKTAJIIEL.

KiaT ce3aep: Oekipe TyKpiMac OaipIKTap; KpICTaTy OacceiiHi; )KbIHBIC TOHAJaIaphl; OUOTICHS; Tipi
KYHIHAE YBUIIBIPBIKTApPABI ally 9/IiCi; TeMITeparypa.
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Kipicne

Bekipe TykpIMIac OanbIKTap IbIH OHIMIIEPiHIH IITiHIE KOOIHE KOI CYPaHBICKA U€ O - YBUIIBIPBIFHL.
YbUABIPBIK OabIK OHIMACPIHIH INIHACTT TayapliblK YKaFbIHAH JKOHE a3bIKTHIK JOMJLIITI JKarblHAH
eH Oaranbl Oemiri Oousbin caHanaabl. JKakchl OHIENTEH YBULIBIPBIK — OTC JOML, JKYMCAaK, JKCHLI
KOPBITHIIATHIH OHIM.

CoHFBI JKBUINAPEI TAOWFW TIPIIUTIK €Ty apeanmapbhiHma OeKipeTyKbIMIac OalbIKTap CaHBIHBIH
TOMEH/IEYiHe )KoHEe OYJI TYpAeTi OaJbIKTapIbIH CypaHbICKa KONTeI ne 00rybIHa OalTaHbICTHI eTiMI3IIH
opTYpJli eHipyepinae Oaranbl OANbIK TYPJEpiH aKBaKyJIbTypa jKarlalbIHIAFbl TYHBIK XKYHeni opTaga
ecipyMeH aliHaJIbICy KemnTen KeHeroae. EniMizneri MyHnail skacallblll KaTbIpFaH MPaKTHKAIBIK KOHE
FBUIBIMU—3EPTTEY KYMBICTAPBIHBIH OOJFaHbl KyaHTAPJIBIK JKaraai jen Oinemis.

Byrinri TaH#ga 3amMaHayW FBUIBIMH TEXHOJOTHSIIAPABI Maii/lasaHa OTHIPBIN JKACAHMIBI JKaraanaa
ocipileTiH OCKipeTYKbIMIAc OalIbIKTapAaH VBUIABIPHIK aly MaKCcaThIHAa ojapra OOHHUTHPOBKA
’KYMBICTapBIH XKYPri3y, YIbTpa JBIOBICTHIK alllapaTTap apKbUIbI )KBIHBICTHIK TOHAIATAPbIH albIpy KOHE
Ouorncus 9aicTepiH naiijanany, COHbIMEH Katap OeKipe TYKbIMAc OallbIKTapaH Tipi KyHiHAE YbULABIPHIK
QITyIbIH 3€PTXaHAIIBIK KYMBICTaphl FRUIBIMU-3€PTTEY/IIH K931pTi TaHJa HEeT13r1 KO31He aifHaIBIN OTHIP.

Kazipri Tanma TyHbIK Ky#eni CyMeH KaMTaMachl3 eTiireH KOHJIBIPFbLIApAa ecipijieTiH Oexipe
TYKBIMAAC OATBIKTaPBIHBIH HET13T1 ©HIMI OOJIBIIT TAOBUTATHIH KOHE 01 SKOHOMHKAIBIK KbI3BIFYIITBITBIKTHI
TYABIPAThIH TaFaMJBIK YBUIIBIPHIK. BallblK IapyamibUIbIFBIHAAFEl K€H €TEK allbIl MaiaJaHblUIaThIH
YKaHa TEXHOJIOTHSIApBIH Oipi OanbpIKTapaaH Tipi KyHiHAe, eaTipin anmMall YhULABIPBIK ATy FalabIMaap
MeH OalibIK MIapyallblUIbIFbl CaJIACBIHAAFBI KBI3MET eTYILi MaMaHapFa YJIKEeH MYMKIHIIUTIK OOJIBII TYP.

Omnaii pelTiHIMI3 OBYISLMsUIAaHFAH YBULABIPBIKTEI OaNbIKTapaaH Tipi KyHiHIE, enTipim anmain
ary 9Jici aHAIBIK OANBIKTHIH PENPOAYKTUBTIK QJiCyeTiH OipHEIle PEeTTiK >KbIHBICTBIK MiCIM-KeTinyi
OapbIChIHIA TTafiHanaHnyFa MyMKIiHIITIK Oepeni [1, 2, 3].

Ocwt makcarTa JKoHrip xaH aTteiHAaFbl bateic KazakcTan arpapiblK-TeXHUKAIBIK YHUBEPCUTETIHIH
Foutbim  GackapmachlHbIH «VIXTHONOTHS JKOHE aKBaKyJbTypay» 3epTXaHachlHIA ecipiieTiH Oekipe
TYKBIM/IAC OaJIBIKTapbIHBIH OH I Prill TepiH MHLy CTPUANIbI JKaFIalbIHAA KbICTATY KE31HACT1 HOTHKEIepre
KOJI JKETKi3y OO0JIaThIH.

Marepuajaap MeH daicTep

Frutbimu-3eprrey sxymbictapbl 2024 KbUIIBIH KaHTAp albIHBIH €KiHIII OH KYHJITiHEH OacTarl coyip
aiibiHa neiiin XKoHrip xaH aTeiHAarel bateic Ka3zakcran arpapiibIK-TeXHUKAIBIK YHUBEPCUTETI FhUTbIM
OackapMachiHbIH «VIXTHONOTHS JKOHE aKBaKyJlIbTypa» 3epTXaHachbIHJA >KAaOJbIKTay KOHIBIPFBIIAPBIH
naiianana OThIPBII JKY3€re aChIPbUIIBI.

Korappina all ThUTFaH 3epTTEY )KYMBICTAPBIH KYPri3y MaKcaThIHAA 3epTTey 00beKTiciHe 1 6+ kacTarbl
CYHpik OanwIrel (Acipenser rithenus Linnaeus) 5 nana, 13+ sxacrtarsl ci0ip Oekipenepi (Acipenser baerii
Brandt) 14 nana xxone 13+ jxxactarbl opbic OekipeciniH (Acipenser guelden-staedtii Brandt et Ratzeburg)
eHpiprimrepi 11 naHa »oHe 9+ )KaCTBIK KOPTIa 0anbIFbIHBIH (Huso huso Linnaeus) 7 naHachl albIHIbL.

3epTTey 0OBEKTUIEPIH OTBIPFBIZY YIIiH 2x2X0,7 xoHe 3x5x(0,7 M Oypblll METTEepi JAOHECTEIreH,
HIYHFBIMAJIBI, MEXaHHUKAIBIK >KOHE OWOJOTHSUIBIK Ta3apTy OJIOKTapblHAH TYPAThIH OallblK ecipyre
apHarraH OaccelHaep MaimataHbpUIAbRL. bacceliH apHaBl OANBIK ecipyre MaWbIHIAIFaH, MaTEePHAIIbI
apMUsTIaHFaH TIOJMACTEPa MIBIHBI TAJIIIBIKTap, TaFaMABIK MaKcaTKa /la MaiiaianyFa KapaMbl KoHe
a3bIK KaJIJBIKTApbIMEH SKCKPEMEHTTEPAIH KOFaJIbIll KeTyl yiuiH apHanrad (1-cyper). Onaiprimrepain
KBIHBIC OHIMAEPIHIH MiCIM-KETUTYiH aHBIKTAy YIIIH >KOHE OJaplaH YbULABIPHIK ally MakKcaTbIHAA 9p
TYPJl FBUIBIMHU TYPFBIJAAFBI dJicCTeMeNep KOJIaHbULIbl. JKBIHBICKA KETUTYiH aHBIKTAN ajy YIIiH €H
aJIFallKpl 3Tarl O0JIbIIT OOHUTHPOBKAIAY/IAH 1PIKTEIN ajblHFaH OanbikTap Y 13-1eH etkisiiui [4, 5].

HoaTuaxesiep MeH TAJIKbLIAY

YbpTpaAbIObICTEIK 3€pTTEY anaparTapbIMeH 3epTTey HOTHIKeci OOUBIHINA CKaHEPIiH SKpaHJIbI
9XOrpaMMachlHaH YBUIIBIPBIKTBIH TYUIPIIIKTEPl aWKBIHIAIBIN, HAKThl, aHBIK KOPIHICH, 3epTTEyre
QJIBIHFaH OaJIBIKTap/IbIH MiCIM-KeTireH Kypambl 43,2% Kypar, KeJeci dTanka KeuryiHe siFH|u Ouorcust
omiciHe malbIH ekeHiH kopceTTi. OmaH KeHiHT1 MCIT-KeTUTy1 9JTi e TOJBIKTal JabIH €MEC, YBUTIBIPBIK
TYHIPIIIKTEPiHIH KOJIeMi JKaFbIHAH yaK, CKaHepre aHbIK KOpiHOCHTIH, KeyeMi jKaFblHaH a3 KOpiHeTiH
KopiHicTeri OambIKTapAbIH CaHBIHBIH KypaMbl 24,3% Kyparl, Kelieci Ke3eHer1 ipikTeyre KaTKbI3bUIIbL.
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3epTxaHagarkl OaTBIKTapAbIH KBIHBICKA )KeTiTyiH Y /|3 kemeriMeH yHeMi OaKbUTaHBI OTHIPABI. AJaiiia
YHEMI KETiTy Ke3eHAepi aHBIKTAJBII, IPIKTENINl OTBHIPBUICA N1a TOJBIKTAHM IMiCIM-KETiTN KeTy SFHU
pe3opOumsra yubipayasiH Kypambsl 10,8% Kypaasl. By kepceTkimTiH caHbl 9pOip FRUIBIMH-3€PTTEY
JKYMBICTAPBIHBIH OapbIChIHIA a3aijbl. [licim->KeTiuTyMiH €H TOMEHT1 Ke3eHiHEe KIpEeTiH TOMEH HeMece
HaIap JaMbIFaH OajbIKTap CaHBIHBIH Kypambl 21,7% kepcetkimTi kepceTTi (1-kecre).

1-xecte — Y /I3 HoTmKeci OOMbIHIIA KBIHBIC OHIMIEPIHIH KETiTy KepceTKiTepi

JKeiHbIC OHIMACPIHIH Kertiny Banbik Typi
Hicim-KeTiny CaTBICHI Cyiipik Ci6ip Opsic Koprma
KOpCeTKiuITepi Oekipeci Oekipeci
ng8 ng ng ng
VY BULIBIPBIKTAPBIHBIH
MIiCIM-)KeTUTyl Hamap II — 2 5 1
JlaMbIFaH
VY BULABIPBIKTAPbIHBIH
MICIMT-KETTylT TOMEH I 1 1 3 4
JaMbIFaH
YV BUIIBIPBIKTAPBIHBIH
MICIT-)KeTLTy1 )KaKChl v 3 11 1 1
JaMbIFaH
Y BUIIBIPBIKTHIH
MICIT-KE TN Pe3opOrus 1 — 2 1
KETYIHEH bIIbIpaybl

Typnik kepceTKimTepi caHbl JKaFblHaH oOpTamia OOJNFaHBIMEH JKETUMyl j>KaFblHAH €H TOMEHT1
KepCeTKill opbic Oekipeci OanbikTapbinaa Oaiikanasl. XKanmsr 11 6anbikteig 18,2% pe3opOuust 6onca
27,3% >KbIHBIC TOHAIAIAPBI HAIIAP JAaMbIFaH, 45,5% micin-keTinyi ToMeH, Tek KaHa 9,0% FaHa jKaKChl
JlaMbIFaH KOPCETKIIITI KopceTTi EH oFraprbl KOpCeTKIll KOpCeTin OThIpFaH cibip Oekipeci xkoHe Oy
TYPJETi OHAIprin OalibIKTaphbl OOUBIHINA Pe30pOLHs KoJieMi OaliKaiMaibl, OHbIH ececine [V ke3enzeri
OaJbIKTap TOOBI YKOFAPBI KOPCETKII KopceTe OLIJIi SFHU JKaJIbl CaHbIHAH 78,6% Kypajibl, SFHU KaJlFaH
7,2% micinm-keTinyi opramma sxoHe 14,2% namybl TOMEH KOPCETKIIITI KopceTin Typ. by 3epTreyimizaig
KaKChl HOTWXKECIH Oepim Typ. 3epTTeyiMi3zeri >KbIHBIC TOHaJAapbIHBIH MiCII-KeTiayi OOHbIHIIA
aJaThIH 00JICAK CAJILICTBIPMAIBI TYPJIC CYHpPIK OabIKTaphl Jla KOPTIIara KaparaHia ®aKChl KOPCETKIII
Kepcete O0inai, eiiTkeHi 60% >KbIHBIC TOHAJANAPhI )KAKChI MiCiM->KETiJIce, MiCiM->KeTilyl opTalia KoHe
pe3opOuust TeH 6osraHbl Tek KaHa 20% Kypasbl.

3epTTey KYMBICTapbIMbI3/IbIH HET13T1 )KOcTaphbl OOMbIHILIA OOHUTUPOBKA KYMBICTAPBIH OTKI3Tr€HHEH
KEUiHT1 ipikTeNreH OaybIKTap OMOICHS dAiCTEMECIHEH OTKI3UIN, KhICTaTy KYMBICTapbiHa KiOepimyi
yLIiH ipikTeneni (2-kecte).

BanbikTely OyHip OYIIIBIK €Ti apKpUIbl TECIM Kipill >KbIHBIC TOHAJANapbIHAH YBUIIBIPBIK
TYHIPIIIKTEPiH ay 3epTTey 9IICiH FhUIBIM/A OHOTICHS ICT aTaiiIbl.

2-kecte — buorncust o1icTeMECiHIH HOTHKEIepi

Ne | Banwik Typi | Unentudukanusibik | banbik Kn L./1 /& Canartsl
HOMeEpI cajIMarbl
1 2 3 4 5 6 7
1 | Cibip Gekipeci [ (643)11000094787 8.4 0,11 4,6/0,5 Q KpictaTyra
OTBIPFBI3BLI/IBI
2 | CiGip Gekipeci | (643)110800352572 5,22 0,05 5,8/0,5 Q KpicTatyra
OTBIPFBI3BUI/IBI
3 | Cibip Gekipeci 0006B2A559 6,42 0,27 49/1,2 Q Keictatyra
xKibepinmeni
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2-KeCTeHiH JKaJIracChbl

4 | Opsic 6ekipeci 00074FE4C8 11,88 0,15 5,6/0,8 Q Keictaryra
OTBIPFBI3BLI/IBI
5 | Ci6ip 6ekipeci | (643)110800093820 12,90 0,06 5,9/0,3 Q KeictaTyra
OTBIPFBI3BUIIIBI
6 | Cibip 6exipeci | (643)110800093819 11,9 0,25 4,9/1,3 Q KpicTaTyra
Kibepinmei
7 | CiGip Gexkipeci | (643)110800352571 8,60 0,17 6,7/1,2 Q KpicTaTyra
OTBIPFBI3BUI/IBI
8 | Cibip Oekipeci | (643)110800352562 7,52 0,16 4,9/0,8 Q KeicTaTyra
OTBIPFBI3BUI/IBI
9 | Cibip Gekipeci 0006B2B9C4 11,70 0,08 4/0,3 Q KeicTaryra
OTBIPFBI3BUI/IBI
10 | Ci6ip 6ekipeci | (643)110800093818 10,7 0,27 4,7/1,1 Q KpicraTyra
xi0epinmeni
11 Cyiipik (643)110800093811 4,44 0,25 5,9/1,4 Q KpicraTyra
xi0bepinmeni
12 Cyiipik 00074FF71E 2,10 0 - Q KeicraTyra
xibepinmeni
13 | Opsic Gekipeci 00072884D3 10,06 0,06 6/0,2 Q KepicraTyra
OTBIPFBI3BUIIBI
14 Cyiipik (643)110800093812 2,08 0,25 5,8/1,5 Q KpicTaryra
xibepinmeni
15 Koprtna (643)110800094784 15,36 0,06 6/0,4 Q KeicTaryra
OTBIPFBI3BUIIBI
17 | Cibip 6ekipeci 0006E4B180 7,61 0,36 5/1,6 Q XKerinmeren

Byn omictieH ajblHFaH HOTHXKEIED 2-KecTele
KbICTaTy¥a xi0epiiren 0ansikTapabiy 70% Kypaca, aji opbic Oekipeci 0ambIKTapbl 0apiibiK TONThIH 20%
KypaMbIH koHe Koprna 6anbirbl 10% kypaabl. Keicraty npouecine kobine L/l Topti6i 6oitbama 0,20
JIeiiHri kepcetkimrepi O6ap mapanap xiOepinmi. Cyipik GambIKTapbIHBIH KOPCETKIIITEPi aChIll KETill
OTBIpAHI [6, 7, 8].

KepceTinrenael cidbip Oekipeci caHbl OapibIK

buorncust oiicTeMeCiHEH OTKI3UIreH OalibIKTap CaHbl KbICTATy mpoliecine xkidepimui. Kpicrary

npoIrieci JereHiMi3 — OalbIKTap IbIH TIPUIJIIK €Ty Cy OpTachIHBIH €H TOMEHT1 TeMIIepaTypachiHia SSFHI
4-5 °C apanwireiza 40-60 kyH Tiz0emnirinae ycray. Keictary 6acceiHiepiHiH FhIIBIME TYPFBIIAFbI ATy bl
yusuiep aen aranajbl. KpicraTy 6acceiiHAepiHiH ChIPTKbI KOPiHICI TOMEHAET1 1-CypeTTe KOpCceTiIreH.

——

1-cyper — KpicTary GaceliHIepiHiH CBHIPTKbI KOPiHIC
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3eprreyiMizaeri KbICTaTy 6acCeHaepIiH ChIABIMIBUIBIFBI 2 M® OOJIATHIH YIII JapajanFaH OacceiHeH
Typazapl. bacceitHnepniH ChIpTKbI O€Ti apHaiibl KbITy HEMece CANKBIH OTKI30SHTIH MarepuaigapMeH
KanrairaH. bajgplkTapabl KbICTaTy OacceliHiHe KouTipy Ke3iHaeri KoJaiisl cy Temieparypacsr 21-23 °C
apaJIBIFBIHAA OOJIITIBI.

Uwmsiepre OanbIKTap bl TYCIpTeHHEH KEHiHT1 CyIbIH TeMITepaTypachliH TOMEH KOHE JKOFaphl KOTepiIl
OTBIpY 2-CypeTTeri rpaduk apKblIbl KOpyTe O0IaIbI.

F30 amusepaeri TeumepaTyPaHLIE TeMeR Iy XaBe ROFApELIY rpagmri

| |
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2-cypet — Ynnsepaeri ¢y TeMrepaTypachIHbIH TOMEHJICY JKOHE KOFapbuiay rpaduri

XKorapeinarel 2-cypeTTe KepceTuIreHael KbpIcTaTy OaccelHiHaeri cy TemieparypackliH 17 neH
10°C TemMeHIETy KYMBICHI 8 TOYJIIKKE CO3BULIBI, TOFBI3BIHIIBI TOYJiKTeH Oactam 10 °C Temenuery
KYMBICTapbl 5 TOYJIKKE CO3bUIIBI, OapibIFbIH KOCKaHAarbl 13-m1i Toyinikre cy Temreparypacbl 5°C
Ka JAeliH TemeHueTimim, Oy kepceTkimr 12 kyHi Ooiibl Oip KambInTa yCTanbHIBL Ywiepzeri cy
TEMIIepaTypachbIHbIH €H TOMEHT1 TeMIIepaTypaa y3aK, opi 0ip KalbIIThl CAKTaITybl OaJIbIK TOHAIACBIHBIH
KaJIBINITHI 9p1 THIMJI XKeTiTyiHe ylkeH ceber 6omel. by nporec 30-75 KyHTe neiliH CO3BLUTYBI MYMKIH.

Yusutepieri KbICTaFBII aHAIBIK OAJIBIKTAP/IbIH OTBIPFBI3BLTY THIFBI3IBIFE 49,9 Kr/M?. BajbIKTapis!
KBICTATy allZIbIH/IA CAIIMAKTHIK, )KACTBIK KOPCETKIMTepi oNmIeHiai (3-kecre).

3-kecTe — KI:ICTaTy 6apI>ICLIH)Iaf‘ bI 6aJ'II:IKTapI[I:IH CaJIMAKTBIK apaKaTbIHACTAPhI

Kpictary 6acbinaa KpicraTy asreiama
No Banbik Typi Babik basbik Oprama Otbipre3buly | Oprama | OTBIPFBI3BLTY
JKacChl CaHbI N. | cajgMarpl KI. | TBIFBI3ABIFBI | CAIMarbl | TBHIFBI3IABIFBI
Kkr/ M KT. Kr/ m3
Cibip Gekipeci 13+ 7 8,9+2,5 62,3 7,9+1,9 62,41
Opeic Oekipeci 13+ 2 10,97+1,81 22,0 10,5+1,7 21
3 Koprma 9+ 1 15,4+15.3 15,4 13,7£13.,5 15,4

3epTTey JKYMBICTApbIHBIH HOTIIKECI OOMBIHIIA allbll KapaWThiH Oojcak Oekipe TyYKbIMaac
OanbIKTapAbIH (PU3MOIOTHSIIBIK KOPCETKIIITEPl, THIPOXHUMUSIIBIK JKOHE TEPMUKAIIBIK JKaFAaiiarsl
0ip opraza KbICTAFBIHBIMEH JKBIHBIC OHIMIEPIHIH JaMy KOPCETKIIITepi apTypii OOJIBIN IIBIKKAHBIH
KepyiMmizre Oonaapl. 3epTTeyiMi3lieri KOPCeTiIreH KbICTaTy KOPCETKIIITepiHe KOFapBIIaFbl 3-KecTe/e
KepceTireHaei KbicTaTyFa KioepinreH e aiprimrepain 75% 38 car. apasibFbIHA JeHiH ybUIIBIPBIKTAPBIH
TonbIKTal Oepai. XKeiabic eHIMIEpiH [loaymika omicTeMeciMeH albIHIbl. AJIBIHFAH JKaJIbl YHULIBIPHIK
KBIHBIC OHIMJICPiHIH opTala canMarbl apOip O6anbikka 1,5% Kypaabl.

KeicTaty *yMbIcTapbl Ke3iHIE Cy OPTACHIHBIH ITapaMeTpIiepiHe OaKpuIay )KYMBICTAPhI JKacaIbIHBII
JKoHE a0MOTHKANBIK (paKTOpIIap/ia eCKepiin OThIp Ibl. MBIcallbl OaIbIK ocipy OacceiHepi (Yuepiap)
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CYBIHIAFbl epireH oTTeriHiH KesieMi 78-98% apalbiFblHa aybITKBII OTHIpABI. MyHall OTTeTi pexnumi
3epTTeyAeri OaNbIKTap *KOFaphl JMEHTemeri Koiaimel oprafa Tipmiirik erti. CoHmalt ak, OanbIKTap
yIIiH OipjieH Oip KayinTi 00BN TaObUIATEIH HUTPUTTAP/IBIH CaHbl payai sl MemepaeH (0,095 mr/mm?)
ackaH oK. Kpictary kesiHze cy Temreparypacsl +5...+6 °C apayibIFbiHIa OOFaHIBIKTaH OaBIKTaP IbI
a3bIKTAHABIPY JKYPri3inMeiini, COHIBIKTAH aMMOHHUI a30TBIHBIH KOPCETKIilli OenrilieHreH payaiibl
MeJuepaeH acnaabl. pH opTacklHBIH aybITKYbl OpTamia 7,5 TeH acKaH >KOK, OyJ1 JereHiMi3 3epTTey
00BeKTINIepiHiH ecipiayiHe Kojaimbsl 6ok TadsuAbl. OFaH OipneH Oip cebenm KBICTATy MPOIECiHIH
OaceInma OacceifHmepiHaeri OaNbIKTapAbIH OTHIPFBI3BIIY THIFBI3ALIFEI 99,7 Kr/M> 6olca, KBICTATYIBIH
conpiHaa 98,81 kr/m® caii kemmi. Bysn kepceTkimrepieH KepeTiHiMi3 3epTTeyiMiszeri OaibiKrap
ONTUMAJIIBI OpTaja TIPUIUIIK eTKeHi KepiHinm Typ. JKanmbl OaibIKTapAblH opTamia caaMaKTapbl
alTapibIKTail e3repicke TYCKEH JKOK, Oip KaiublnTa Oonabl. AWKBIH Ke3re TYCIl TYpraHbl KOpTHa
OaJIBIFBIHBIH OpTallla caJIMaK KOPCETKIIIiHIH alblpMalbUIbIFsl 1,7 KT Kypaast [9-20].

KopbIThIHABI

3epTTey JKYMBICTAPhIHBIH HOTHIKEIICPIH )KMHAKTAH KeJie TYHIH/IeT€HIMI3, OO TTEP i H €H O THMAJIIbI
opraima nonepusausuiblk ko3ddunuenti 0,05 no 0,20 Kn apaibiFbiHa aybITKUTBIHBIH KOPCETTI.
OouuTTePIiH MOJIPU3AIMICHIHA 0aIAHBICTBI YBUIIBIPHIKTATY AJJIBIHIAFbI KBICTATY KYMBICTAPBIHBIH
xanracybl 50-58 KyHAl Kypaca THIMALIIT )KOFapbl Aen aiiTyra 6osaapl. Keictaty Temneparypacot 5 °C-
naH 22 °C mediHri apaibIKTa aybITKbIT OTBIPIIBL.

ABTOpJIap/ABIH KOCKAH YJieci

SB, SM xone AA: 3epTTeydi TYXKbIpbIMJIAMN, paciMaeni, 9aeOueTrTepi skaH-KakKThl i3AecTipli,
JKUHAIIFAH JICPEKTepl Talgajabl koHE Koika30aHbel maibiHmansl. SB, GN xone TA: xomka3z0aHb
TYNKUTIKTI pelakiusiiay *oHE TY3eTY JKYprizii. bapielk aBTopiap Komka3z0aMeH TaHBICHII, COHFBI
peNaKLUsICHIH MaKYJIAA bl

Kap:kbl1anasipy TypaJibl aknapar

3eprreynep Kazakcran PecnyOnukacbiHblH FBUIBIM JKoHE JKOFapbsl OUTIM  MHHHUCTPIITIHIH
Fouteim komuretimen 01.10.2024 sxpiisinan Ne374/I1LD24-26 keniciM mapTeiHa coiikec 2024-2026
KBUIIapFa apHaJFaH FHUIBIMU JKOHE (HeMece) FBUIBIMU-TEXHHKAIBIK jkoOamapabl OarmapriamMaibIK-
HBICAaHATBI KapKbUIaHABIpy meHOepiame BR24992799 «KaOvIK cyMeH kaOapIKTay KOHIBIPFBIIAPHIH
naiianana OThIPBII, SPTYPIIi aKBaOCipy OOBEKTUICPiH KAPKBIH/IBI )KOHE )KOFaphl OHIMJII OHJIIPYIiH KaHa
TEXHOJIOTHSIAPBIH JKETUIAIPY JKOHE JaMBITY» 5k00achl OOMBIHIIA KY3€ere achIPbIIJIbL.
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PesynpTat perysinnu ce30HHbIX OHOPHTMOB 0CETPOBBIX PbIO
B YCJOBHAX YCTAHOBOK 3aMKHYTOI'0 BO/IOCHA0KEHMS

Capues B.T., lykypos M.XX., 'unaaros H.C., TymenoB A.H., AnsOexoB A.A.

AHHOTAIUA

[Ipeanocsuiku U 1enb. B crarbe mpuBeneHBl OCHOBHBIC HAYYHO-MCCIIEIOBATEILCKUE PE3YIbTATHI
OOHHUTHUPOBKM OCETPOBBIX PBIO AJISI PETYIHMPOBAHMS CE30HHBIX OHMOPUTMOB B YCIIOBHSAX YCTaHOBOK
3aMKHyTOro BopocHaOxxeHus (Y3B), ucronbp3zoBanus yiabpTpasBykoBoro ammapara (Y3M) m merona
OMoTICHU 7151 ONPE/ICIICHUS 3PEIOCTH MOJIOBBIX MPOAYKTOB, & TAKXKE PE3yJIbTAThI TOMYUYCHHUS TOTOBBIX
MPOLyKTOB PH>KU3HEHHBIM METOZOM OT OCETPOBBIX PBIO, BBIPAIIMBAEMBIX B HUCKYCCTBEHHBIX YCIOBHSIX.
Taxoke B paboTe ObIIIM NMPOAaHATN3UPOBAHBI U3MEHEHUS (PU3UOJIOTMIECKHUX MPOLIECCOB B 3aBUCHMOCTH
OT TIPOJOIKUTEILHOCTH 3UMOBKH M TEMIIEPATYPHBIX PEKUMOB.

Marepuansl 1 MeToIbl. B mcciegoBaHMK HMCIIONB30BAIM 5 IK3EMIUIIPOB ceBproru (Acipenser
rithenus Linnaeus) B Bo3pacte 16 + met, 14 sx3emMmiusipoB cubupckoro ocetpa (Acipenser baerii
Brandt) B Bo3pacte 13 + siet, 11 sx3eMmisipoB pycckoro ocerpa (Acipenser guelden-staedtii Brandt
et Ratzeburg) B Bo3pacte 13+ ner u 7 sx3emmsipoB Oenyru (Huso huso Linnaeus) B Bozpacte 9+
net. OOBbEKTHI HCcCIeJOBaHUsI ObUIM OTOOpaHbl MyTEM onpeesieHHs (EHOTHITNIECKUX TOKazaTene u
NpOBeJICHHUSI OOHUTUPOBKHU PBIO, 3aTEM B Ka4ECTBE IKCIIPECC-METOa 1J1s ONPECIICHHUS TIOJI0BO3PEIIOCTH
ucrosb3oBanack cucrema ¥ 31 (yibTpa3ByKOBOE HCCIIEIOBAHUE).

Pesynprarel. PesynmpraThl  mccneoBaHMH  MOKasamd, YTO (DU3MOJOTMYECKHE IOKa3aTeNn
MPOU3BOAMTENICH OCETPOBBIX PBIO pa3HBIX BHJOB, & TAKXKE MMOKA3aTENN Pa3BUTHUS MOJOBBIX MPOIYKTOB
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[P 3MMOBKE B OJTHHAKOBBIX THIPOXUMUYECKIX H TEPMUIECKHUX yCIOBHIX, 3HAUUTEIFHO Pa3TUIal0TCS.
B pesynprarax wccnemoBaHWW TPEACTABICHBI ONTHMAIbHBIC 3HAYCHUS CpPEAHETO KOod(QUIMeHTa
MOJIIPU3AIMH  OOLIMTOB, PE3YyJbTaThl PE30pOIMH, MEXKBHIOBBIE COOTHOIICHHS MAcChl, a TaKKe
MIPUBEICHBI PE3YIbTATHI CPOKOB U TEMIIEPATyPhl HCKYCCTBEHHON 3UMOBKH II€pel HEPECTOM.

3axnmroueHue. PesynbraTel HMCCIEIOBAaHUI TO3BOJISAT PACKPHITh HOBBIE TPaHH M IOBBICHUTH
3((heKTUBHOCTH COBEPIIIEHCTBOBAHM S TEXHOJIOT HIA IIPH BBIPAIIIMBAHUN OCETPOBBIX PHIO B UCKYCCTBEHHBIX
ycnoBusix B OyaymeM. [lo pesymbraTtam mccnenoBaHuil ObUIO TIOKAa3aHO, YTO HaWOOJEe ONTHMAIIBHO
cpemHuit Kod((MUITMEHT MONSIPU3aIl 00IUTOB KonebneTcs B npeaenax 0,05 mo 0,20 Kn. B cs3u ¢
MIOJIIPU3AIIHel OOIIMTOB YCTAaHOBIIEHA BBICOKAs A(h(DeKTUBHOCTb, €CITH TIEPUO/T NCKYCCTBEHHOM 3UMOBKH
nepe]1 HepecToM cocTasisieT 50-58 nHell, a TemneparypHslil pesxuMm — ot 5 °C no 22 °C.

KuaroueBrblie cioBa: 0ceTpoBbIC BUJIBI PBIO; 3MMOBAIbHBIE OACCEHHBI; TIOJIOBBIC TOHA/IBI; OMOIICHS;
MIPYKU3HEHHBIA METOJI TIOJTYYEHHUST UKPBI; TEMITepaTypa.

The result of the regulation of seasonal biorhythms of sturgeon fish
in the conditions of recirculating aquaculture systems

Bekbol T. Sariyev, Marklen Zh. Shukurov, Nurbek S. Ginayatov,
Artur Kh. Tumenov, Alikhan A. Albekov

Abstract

Background and Aim. This article presents research results on selective breeding of sturgeon for
regulating seasonal biorhythms in recirculating aquaculture systems (RAS). The study assessed the use
of ultrasound (USG) and biopsy methods to determine gamete maturity, and examined the outcomes of
obtaining gametes non-lethally from sturgeon raised under artificial conditions. Changes in physiological
processes depending on wintering duration of wintering and temperature regimes were also analyzed.

Materials and Methods. The study included 5 starred sturgeon (Acipenser ruthenus Linnaeus) (16+
years), 14 Siberian sturgeon (Acipenser baerii Brandt) (13+ years), 11 Russian sturgeon (Acipenser
gueldenstaedtii Brandt et Ratzeburg) (13+ years), and 7 beluga (Huso huso Linnaeus) ( 9+ years). Fish
were selected based on phenotypic parameters and bonification. USG (ultrasound examination) was
used as a rapid method for assessing sexual maturity.

Results. The results showed that physiological indices of sturgeon broodstock of different species,
and the development of sexual products during wintering under the same hydro chemical and thermal
conditions, differed significantly. Optimal values are provided for the average oocyte polarization
coefficient, resorption results, interspecific mass ratios, duration of artificial wintering before spawning,
and temperature regimes.

Conclusion. These research results may improve technologies for growing sturgeon in artificial
conditions. The study found that the optimal average polarization coefficient of oocytes ranges from 0.05
to 0.20 Kp. Effective spawning was observed when the period of artificial wintering before spawning is
50-58 days, and the temperature regime was 5 °C to 22 °C.

Keywords: sturgeon species of fish; wintering pools; gonads; biopsy; non-lethal egg retrieval;
temperature.
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AHHOTANHS

[Ipeanocsuika u uenb. IlouBsl CeBepo-Kazaxcranckoil oOmacTu mHpeacTaBlieHbl B OCHOBHOM
yepHo3EéMaMH OOBIKHOBEHHBIMH W FOXKHBIMH, PACIIONIOKEHHBIMH B JIECOCTENMHONW W CTEMHOW 30HAaX.
VHTEeHCHBHOE MCTIONB30BaHKE TTALTHN MPUBENIO K CEPhEIHOMY MAJICHUIO TIOJJOPOAMS TI0YB, & BMECTE
C HUM U ypPOXXalHOCTH CEJIbCKOXO3SHCTBEHHBIX KYJIBTYpP, UYTO CAEIaN0 MIPOU3BOJCTBO 3€pHA KpaiiHe
HEYCTOMYHUBBIM.

B cBsa3u ¢ 9THM 0CO0YI0 aKTyalbHOCTh HpHOOpeTaeT n3ydeHue 3(PpPeKTHBHOCTH TPUMECHEHHS
OakTepuanbHOTO  (hocdopcomrodbmmusnpytoniero ymoopenus «buodoc», co3maHHOrTO Ha OCHOBE
ITaMMOB poJia Pseudomonas spp., B aCIIEKTe €T0 BIUSIHAS Ha COACpKaHUE MOABIKHBIX (hopM dhocdopa
B mouBe. [lony4deHHbIe JaHHBIC TO3BOJIAT pa3padoTaTh HAYYHO 0OOCHOBAHHBIE TIOAXO/IbI K YIIPABICHUIO
(hocOpHBIM MUTAHUEM PACTEHUH M BOCCTAHOBJICHHIO IIJI0JIOPOIUS ITOYB.

Martepuansl u Mmetoabl. s oteHKH 3(pPpeKTHBHOCTH MpuUMeHeHus Onoyaoopenus «brnodocy 6b110
MIPOBEICHO UCCIEeI0BaHUE arPOXUMUYECKUX CBOWCTB MOUBBI, BKIIOUAIOIICE ONPEACTICHUE COICPIKAHUS
oIBIXKHBIX (hopM (ocdopa, HUTpATHOTO a30Ta U rmokazarens KuciaoTHocTH (pH). OTOop movBeHHBIX
00pasIloB OCYIIECTBISUICS M3 MAaXOTHOTO TOPU30HTA ¢ WHTEepBasioM B 30 JHEH Ha MPOTSIKEHUH BCETro
BEreTallMOHHOTO Meproa.

Pesynprarer. Kak moka3sIBarOT pe3ylbTaThl arpOXHUMHAYECKOTO aHAIIN3a, COAepKaHNe HUTPATHOTO
a3oTa Tepes 3aKIaJKoi ombiTa cocTaBwio - 9,09 MI/KT MOYBHI, TIOC/Ee YOOPKH YpoKash KYJIbTYPbI
coJiep>KaHle HUTPATHOTO a30Ta B BapUaHTE C COBMECTHBIM BHECEHHEM ammodoca ¢ OMoyao0peHneM
coctaBmwia 4,8 MI/KT TOYBBI, KOTJa Ha KOHTPOJIBHOM BapwaHTte - 2,73 Mr/kr mouBbl. CojepikaHue
noJBUKHOTO (hocdopa yBenmuuMBaeTCs CO BPEMEHEM B IEPUOJ] BETETAllMU PACTEHUH OT CpeJHEro
ypoBHs 00ecriedeHHOCTH (25,0 MI/KT TTOYBBI) 10 BRICOKOTO (87,33 MI/KT TIOYBHI), TaK XKe IMOCIIe YOOPKU
pactenuii 3anac pochopa ocTaéres Ha MOBBIIIEHHOM YPOBHE - 45,69 MT/KT IMTOYBBI, HE CMOTPSI Ha BBIHOC
JJAHHOT'O 3JIEMEHTA C YPOXKAEM CEJIbCKOXO3IMCTBEHHOW KyJIbTYphl. B CpaBHEHHMH € KOHTPOJbHBIM
BapHaHTOM COJZICpP)KaHKWE MOABMXHOTO (ocdopa npeBbicwiio Ha 20-25 mr/kr moussl. pH ombeiTHOrO
yJacTKa HaXOJUTCA Ha ONTHMAaJIbHOM yPOBHE U TEpE/ Ha4alloM OIbITa COCTaBUI 7,2, a OCEHBIO TIOCHEe
yOOpKH B OTIBITHBIX BapuaHTax - 7,1-7,2 Ha KOHTPOJIBHOM - 7,5.

3axmrouenue. KoHTponmpyemoe M 00OCHOBaHHOE NpHMEHeHHe (ochopCoIO0MITH3HPYIOIIEro
ynoopenust «buodoc» BMecTe ¢ aMMohocoM B yCIOBHUAX JiecocTenmHOU 30HEI CeBepHOro Kazaxcrana
rapaHTUPOBAHO JAET MOBBILICHUE YPOBHS MUTATEILHBIX JJIEMEHTOB B IOYBE U COXpPaHEHHE TOYBEHHON
Cpe/bl Ha HEUTPaIbHOM YPOBHE, UTO OJIAarONPUSATHO JUTS )KU3HE eI TETbHOCTH MUKPOOPTaHU3MOB ITOYBEI
U TIPOLIECCOB MMOYBOOOPA30BAHMUS.

KuaroueBble c10Ba: MOHUTOPHUHT; TTOABIDKHEBIE (hopMBI ocdopa; 3hPeKTHBHOCTE OMOYI00PCHIS;
MOYBa.
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Beenenne

Hus  OGonee »ddexTuBHOrO WCHONB30BaHUS (ocdopa, HAKOIIIEHHOTO B TOYBe, (ocdop
COIOOMIIN3HPYIOIINE MHKPOOPTaHNW3MBI, CIOCOOHBIE NPeoOpa3oBBIBATH HepacTBOpUMBIH Gochop
B pacTBOpUMbIC (OPMBI, MOTYT HCIIOJIB30BaTbCs B KadyecTBe OHOYHOOpeHMHd. OTO NOBBILIAET
coJiepkaHme pacTBopuMbIX ¢opm docdopa [1]. UcnonszoBanne hochopHBIX OMOyI00peHHIA ABISETCS
MHOT000CIIAOIINM TTOAXO0A0M K TOBBILICHUIO IPOU3BOAUTENIBHOCTH CEJIBCKOTO XO3AHCTBA 3a CUET
YBEIHUEHHUS YPOXKaHOCTH, ITOCKOJIBKY Uil PELIeHHs NMpoOJieM, CBA3aHHBIX C HEMJIOAOPOIHBIMHU
[IOYBaMH, JIy4llle MCIOIb30BaTh SKOJOTHUECKH O€e30MacHbIM MoAXo (TO €cTh MapagurMy, B KOTOPOH
OCHOBHOC BHHMAaHHE YJENISETCS HMCIOJIb30BAHUIO OMOJOIMYECKHX yIOOPEHHH BMECTO XMMHKATOB)
[2]. bakrepun, pactBopstouye Gpocdop, Takke MOTYT CIIOCOOCTBOBATH POCTY PACTEHUH, CTUMYIHPYS
3¢ deKTUBHOCTE OMOOTrMUECKON (PUKCALIUH a30Ta, CHHTE3UPYsI (UTOrOPMOHBI U ITOBBIIIAS TOCTYITHOCTh
HEKOTOPBIX MUKPO3JIEMEHTOB, TAKUX KaK LIUHK U keie30 [3].

MHuKpoOpranus3Mel, pacTBopsitoiue Qocdarbl, OKa3bIBAIOT 3HAYUTEIBHOE CHHEPIeTHYECKOE
BO3JICUCTBHE HAa POCT M PA3BUTHE CEIBCKOXO3AUCTBEHHbIX KynbTyp [4]. IlomMumo pactBopeHus
(ochaToB, HEKOTOPHIE MUKPOOPTAaHU3MBI TaKXKE JEMOHCTPUPYIOT MOTEHIMAI B KauecTBE CPEICTB
OMOKOHTPOJISI HEKOTOPBIX TATOTCHOB PACTECHHH.

Texnonorus pacrsopenust Gpocdaros ¢ NOMOLIBI0 MUKPOOPTAHMU3MOB HOBBIIIAET IJIOJOPOAHOCTh
U CEIbCKOXO3SHCTBEHHYIO ILICHHOCTh 3aCOJICHHBIX M LIEJIOYHBIX I10YB, HE CO3[aBas HUKAKUX YIpo3
JUISL OKpYXKAroLeH cpenpl WM 310pOBbs, KOTOpPbIE BO3HUKAIOT NPH IMTOCTOSHHOM HCIIOJIB30BAaHUU
CHUHTeTHYeCcKHX ynoOpenuil. lllTamel, criocoOHBIE pacTBOpATH Kak Heopranudeckuit Qocdop, Tak u
(ochopoprannueckre COeIMHEHNs, TAKXKe POJEMOHCTPUPOBAIN YMEPEHHBIE TalopHIbHbIE CBOWCTBA
1 MOTYT OBITh UCTIOJIb30BAHBI IPH PA3BUTHH CEIBCKOT0O X035HCTBA HA 3aCOJICHHBIX U IIEIOYHBIX OYBAX
[5, 6].

Psin Teopuii 00BsSICHSIET MEXaHU3M PAaCTBOPEHUs HeopraHuueckux gocgaron. Kak Obl1o 3ameueHo BO
MHOTHX KCIIEPUMEHTAX, OCHOBHBIM MEXaHU3MOM SIBIIIETCSI 00pa30BaHUE COSANHEHNH, PACTBOPSIOLINX
MHHEPAJIBI, TAKUX KaK OPraHUYECKUE KUCIOTBI, CUAEPOGOPHI, MPOTOHBI, THApoKcun nonbl u CO, [7].
Oprannyeckue KUCIOThI, 00pa3yoLIrecs BMECTE C UX KapOOKCUIBHBIMU U THAPOKCUIIBHBIMU HOHAMU,
00pa3yroT xenaTbl C KaTHOHaMH WM cHmkaoT pH 1 BeicBoOOAeHUs! ¢ocdopa; opraHndeckne
KHCJIOTBI 00pa3yloTCsl B MEPUILIa3MaTHIECKOM IIPOCTPAHCTBE ITyTEM MPSIMOTO OKUCIICHHUS.

JpyruMu MexaHHU3MaMy PacTBOPEHUS MHUHEpaJbHBIX (hocdaToB MHUKPOOpPraHU3MaMU SIBIISFOTCS
BbIpab0OTKa HEOPraHMYECKUX KHCIIOT (TaKUX KaK CEepHas, a30THasl M YrojbHAsl KMCIOTHI) M BBIPA0OTKA
xejarupyromux BemecTB. OpHako, cooOmaercs, 4To 3¢ ¢GEeKTUBHOCTh HEOPraHUYECKUX KUCIOT U
XEJaTUPYIOIINX BEIIECTB B BHICBOOOXKIEHNH (hocopa 13 TOUBBI HIKE, YEM Y OPraHHYECKUX KHCIIOT
(8, 9].

Lesnp nccnenoBanuii 3aKimroyaiach B M3y4eHUH 3G QeKTHBHOCTH IPUMEHEHHUs, pa3padOoTaHHOTO Ha
ocHOBe Pseudomonas spp. baxtepuanpHoro dochop comodnnmsupyromiero yaoopenus «buodocy», Ha
coJiep>kaHue 3anacoB Gocdopa B TOUBE.

MartepuaJibl H METOABI

Arpoxumudeckue uccienoBanus nposeaeHsl B 2024 1. B KX «Emmvanoy» (Ceepo-Kazaxcranckas
obnactp, Kepupkapckuil paiion). Ilo mouBeHHo-reorpaduiueckoMy paliOHHPOBAHHMIO TEPPUTOPHS
OTIBITHOT'O YYacTKa OTHOCHUTCS K JIECOCTEHHOM 30He. OOBEKTOM HCCIIEIOBAHUS SBISIIOTCS YEPHO3EMBbI
OOBIKHOBEHHBIE.

OTOOp HOYBEHHBIX NPOO OCYIIECTBISUICS ABTOMAaTHYECKHMH MOYBEHHBIMH MPOOOOTOOpHUKAMU
Wintax ¢ HCIOIb30BaHHEM HABUIaTOPOB C TOYHOCTBIO 10 3-X M OTHOCHUTENIBHO TreorpapuyecKux
KOOpAMHAT. ATPOXMMUYECKOE 00CIIeI0BaHNne POBOANTCSI HA OCHOBE IJIAHOB BHYTPUXO3HCTBEHHOI'O
3eMJICYCTPOICTBA MM 3JIEKTPOHHBIX KapT, CO34aBAaCMbIX CIELUATUCTAaMH Ja0opaTopuu IIyTeM
Ha3eMHOT0 00be3/1a TOoJIeH, ¢ UCIIOIb30BAHNEM BEICOKOTOYHOT'O HABUTALMOHHOTO 000opynoBanus [10].

[IpoBeneHo arpoxuMmueckoe o0OciIeJOBaHME IIOYBBI Ha BIMAHUS OakrepuanbHoro docdop
CONMOOMIM3NpYyIomEero yaoopenus «bunodoc» Ha peaknuio mouBeHHOW cpensl (pH) B BomHOM
BBITsDKKE B cooTBeTcTBUU ¢ 'OCT 26423-85 [11], Ha comepkanue moaBmwKkHOTO docdopa B MOUBE, C
HCIOJIb30BaHUEM METOINKH OTIPEIeSICHHS TOABMKHBIX (hopM pocdopa 1 Kaius o Mmeroxy MauurnHa B
momudukammu HMTHAO (I'OCT 26205-91) [12], a Takke Ha cojiep )kaHue HUTPATHOTO a30Ta TI0 METOTY
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HUHAO (I'OCT 26488-85) [13]. 3amosxeH 1MOIE€BO# OMBIT B IIOCEBaxX JIbHA MAaCITUIHOTO copTa JlupurHa,
COCTOSIIIIUH M3 YETHIPEX BAPUAHTOB, B YETHIPEXKPATHOM MOBTOPHOCTH, CXEMa OIIbITA:

1. Kontposs (0e3 ynodpenwus),

2. «buodocy - 0,25-0,5 ma/m?,

3. «buodocy - 0,25-0,5 ma/m? + Ammodoc - 100 kr/ra,

4. Ammodoc - 100 xr/ra.

Ju1s TOTO YTOOBI OTCIEANTD 32 U3MEHEHHUSIMH CBOWCTB ITOYBBI, KOTOPBIE BIUSIOT HA POCT U Pa3BUTHE
pACTCHHUH, OIICHUTh XapaKTep U ONPEICIUTh OCOOCHHOCTH B3aUMOJICHCTBUS MOYBHI C IPUMEHSIEMBIMU
yIOOpEeHMSIMU, OTOOp 00pa3moB MJIs arpOXMMHYECKOTO aHaJlM3a MPOBOAWIICS C TEPUOTHMIHOCTHIO
kaxzsle 30 mHeit Ha TiryOuHe maxoTHoro ciost 0-30 cMm.

Pe3yabTaThl nccjie10BaHuii

MeTeopoornuecKkue yCIOBHS HAa TEPPUTOPHH OIBITHOTO YydYacTKa B TIEPUOJ TPOBEIEHUS
HCCIEAOBAHUM XapaKTEPU30BAIUCh B CPAaBHEHUU C CPEIHEMHOTOJCTHHUMH MaHHBIMU KakK pPE3KO
KOHTHHEHTaJIbHBIC. JleTo ObwLIo TEIMI0E, HO C OOJBIINM KOJIHMYECTBOM OCAJIKOB, U TEM CaMbIM
yBiiaxxHeHHOe. Ha (opmupoBaHne kinmmara OOJBIIOE BIMSHUE OKa3bIBAE€T PACIIONIOKEHUE O00JIACTH
B IIyOmHEe MaTepuka EBpasuu, ynanéHHOCTh €€ OT OKEaHOB M MOPCKUX 0acCEeMHOB, MOJIOKCHHE B
CPaBHUTEIIHPHO BBHICOKUX ITUPOTAaX, Oporpaduaeckas OTKPHITOCT TEPPUTOPHUH C CEBEpaA | C fora.

Pe3kasi KOHTHHEHTAIBHOCTh KITUMATa BBIPAXKAETCS B KOJICOAHHSIX TEMIIEPaTyp BO3IyXa B TEUCHUE
BEreTAllMOHHOTO IEPHO/a, a TaKXKe Ha IMPOTSHKCHUM CYTOK. MUHHMMajbHas TeMmIlepaTypa BO3yxa
B HMIOHE, mrojie coctaBmia - +18 °C, B aBrycre - +13 °C, MakCHMaJbHO BBICOKAs TemIleparypa Oblia
B aBrycTe Mecsie u cocraBuia or +32 °C. Yacrtas MOBTOPSEMOCTh IHUKIOHHYECKOW JCSITETbHOCTH
00yCIIaBIMBACT CPABHUTEIHHO OOIBIIIOE KOJTUIECTBO OCAIKOB HA TEPPUTOPHH XO3SHCTBA, 1a M PETHOHA
B IeJIOM, 3a 4 Mecsna (MIOHb-CEHTSA0pPb) - CyMMa OCaJKOB cocTaBmia 276,3 MM, HauOOIBIINI 00BEM
BBITIABIINX OCAJIKOB IMPHUIIEIICS Ha HIOJb U aBryctT - 143,8 u 111,9 mm coorBercTBeHHO (Tabnuua 1),
YTO B YETHIPE pa3a MPEBBICHIIO MTOKA3aTeh CPEIHEMHOTOJICTHIX JAaHHBIX. BIIa)KHOCTH BO3AyXa B HIOHE
coctaBuna - ot 45 10 70 %, B HroJe U aBrycTe — MaKCHUMaJlbHas BIAKHOCTh Bo3ayxa gocturana 87-89%,
TaKXKe CJIEJyeT OTMETUTh, YTO BBICOKAsl BIAXKHOCTh BO3JyXa HAOJIIOJIETCS M3-3a OOJBIINX BECCHHUX
[1aBOJIKOB, HACBIIICHUE IMOYBHI YPE3MEPHON BJIAroi, 4To CIOCOOCTBOBANO 0oJice MO3AHEMY CPOKY
CeBa CEIIbCKOXO3AUCTBEHHBIX KYJIBTYP, OCOOSHHO B JIECOCTEITHOHN 30HE. Takxke 3a Iepro 1 MPOBEICHHS
HCCJICIOBAaHUI HAOJIOJAIIMCH CHIIbHBIC BETPbl. CKOPOCTH MX B CPEJIHEM COCTaBUIIA — S5 M/C, HO OTMEUYEHBI
BEeTpHI co ckopocTeio B 10-15 wm/c. [Ipeobnamaromiee HampaBiIeHHE BETpa FOT0-3amagHOE U CEBEPO-
3arajiHoe.

Tabmuma 1 — MeTeoycioBHs TEPPUTOPHH OMBITHOTO yIacTKa

MerteoyciaoBus B IEPUO]I TPOBEJAEHUS CpemHeMHOTOJICTHHE TaHHBIC
Mecsing HCCIICI0BaHUMN
CpemHsIs KOJIMYECTBO BIIAXHOCTh | TEMIIepaTypa, | ocamku, MM
Temriepatypa, °C | ocamgkos, MM BO3IyXa, % °C
HroHb 24 .4 16,6 60,5 19,0 50,0
Hrons 23,4 143,8 64,4 20,0 70,0
ABrycr 20,1 111,9 62,7 17,0 50,0
CeHTs10ph 15,5 4,0 57,5 12,0 30,0

PasHble THITBI IOYB OTIUYAIOTCS MO COJCPKAHUIO OCHOBHBIX DIIEMEHTOB muTaHus. OOmuii 3anac
a3oTa, hocdopa u Kayins B OOJIBIIMHCTBE II0YB COCTABJISICT 3HAYUTEIbHbIEC BEJIMUNHBI, B ICCSITKH H COTHH
pa3 MPEBBIMIAIONINE BHIHOC UX yPOKAeM OMHON KyibTypbl. OJHAKO, OCHOBHAs Macca MHUTATEIbHBIX
BEIICCTB HAXOJUTCS B IOYBE B BUJIC COCAUHEHUU, HEAOCTYIHBIX JUIsI HEHOCPEACTBEHHOIO MMUTAHUS
pacTenuii. BajoBoil 3amac MUTATENbHBIX BELISCTB B MOYBE XapaKTECPU3YET JIMIIL €€ MOTCHIMAIbLHOES
wiogopoaue. s oueHkH 3((EKTUBHOTO IJIOJOPOIUS MOYBBI, JCHCTBUTEIBLHOW CIOCOOHOCTH €e
o0ecreunBaTh BBICOKYHO YPOXKAMHOCTH CEINbCKOXO3SIMCTBEHHBIX KYJIBTYP BaKHOE 3HAYCHHE HMECT
COJIEpyKaHUE MUTATEIbHBIX BELISCTB B JOCTYMHBIX i pacteHuid popmax. CojpepkaHue OCHOBHBIX
MUTATEIBHBIX 3JICMCHTOB B IIEPHO/I MPOBEJICHUS UCCIICOBAHUI MPEACTABICHBI B TabIuUIaxX 2-5 B ciioe
nouBbl 0-30 cM.
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Tabnwma 2 — ConeprkaHre HUTpaTHOTO a30Ta B cioe mouBs! 0-30 cm

MaccoBast 10J1s1 HOITPaTHOTO a30Ta, MI/KT OYBbI
No CxemMa omblTa nata 0T6opa odpasia
/o 18.06.2024 r. | 10.07.2024 r. | 16.08.2024 r. | 09.10.2024 r.
Kontposns (6e3 ynoopenwus) 6,92 2,86 2,73
2 | buodoc (0,25-0,5 mi/m?) 6,89 2,74 2,41
3 | Brodoc (0,25-0,5 mi/m?) + 9,09 7,01 3,55 4,80
ammodoc (100 kr/ra)
4 | Ammodoc (100 kr/ra) 8,26 3,94 4,33

Kaxk moxa3bIBalOT pe3ynbTaThl arpOXUMHUYECKOTO aHAIKN3a, COJACPKaHUe HUTPATOB B MOYBE MEpe]
3aKJIaJIKOH OIBITa MOYKHO OLIEHUTb, KaK cpeanee - 9,09 MI/KT MOYBHI JJIs pa3BUTHUS PACTCHHI, BHECEHUE
OMOyIOOpeHHUsST U MHHEPAIBLHOTO yNoOpeHHus amMMo(OC HE CIIOCOOCTBOBAJIO TOBBIINICHUIO JIAHHOTO
MOKAa3aTelis BhIIIE CPETHETO YPOBHS, YTO B MPUHIIUIIC HE SIBISCTCS KPUTHUECCKUM U €T0 JOCTATOYHO ISt
pocrta u pa3BuTHs pacTeHui. Tak kak aMMO(]OC COJEPIKUT B CBOEM COCTaBe 70 12 MPOIEHTOB a30Ta,
CoJIep)KaHUEe HUTPATHOTO a30Ta B BapHaHTaxX 3 W 4 BhINIC YeM B BapuaHTax 0e3 aMModoca, eciiu Ha
KOHTPOJILHOM BapUaHTE HUTPATHBIN a30T COCTABWI — 2,73 MI/KT, TO B BApHaHTax ¢ amModocoM - 4,8 u
4,33 MI/KT IOYBBLI COOTBETCTBEHHO.

Tabmuma 3 — Cogeprxanue oaBKHOTO docdopa B cioe moussl 0-30 cm

MaccoBas 107151 TOABIKHOTO (hochopa, MI/KT TIOUBEI
Ne CxemMa ombITa nata 0T6opa odpasia
n/m 18.06.2024 r. | 10.07.2024 r. | 16.08.2024 r. | 09.10.2024 r.
1 | KonTpous (0e3 ynoOpeHwst) 25,74 29,43 25,27
buodoc (0,25-0,5 mi/m?) 41,23 39,49 38,38
3 | Buodoc (0,25-0,5 M) + 250 85,66 87,33 45,69
ammodoc (100 kr/ra)
4 | Ammodoc (100 kr/ra) 49,82 65,76 39,27

3a BereTalMOHHBIN TEPHOJ PACTeHUS HCIONB3yIoT 5-10% docdopa oT comepxanust TOABHKHBIX
(dochaToB B MOUBaxX, TO €CTh HEMOCPEICTBEHHO ycBOsieMblil hocdop. Pe3ynbraTsl arpoXxumMuyeckoro
aHaJM3a IMOYBbI B TIEPHOJ BETeTaIlUK IMOKAa3aJld, YTO COJIepKaHne MOABHIKHOTO dochopa (JOCTYITHOro
JUIsE pOCTa U Pa3BUTHUS PACTEHHUI) IMepel 3aKJIagKOM OIbITa COCTaBWiIa 25 MI/T TMOYBBI, YTO IO
00ECIIeYeHHOCTH OTHOCUTCSI K CpPEeJHEMY YPOBHIO, NOCJIE€ BHECEHHUS] MHUHEpPAILHOTO YIOOpeHHS W
ounoynoopenus kK 10 nioist B mepuo| Havana OyTOHH3AIWK PACTCHUH JbHA MACIMYHOTO COJIEpKaHUE
MOJIBIKHOTO (hochopa MOBBICHIIOCH Ha 15 MI/KT IOYBBI TIPU IPUMEHEHHH TOJIBKO Onoynoopenust, 60 mr/
KT TOYBBI — [TPU COBMECTHOM BHECEHUH y10OpEHU U Ha 25 MI/KT IMOYBbI IPY BHECEHUU MUHEPAITLHOTO
ynoOpeHus Iyie MPUMEHSIOTCS MUHEPAJIbHBIC U OpPraHUYecKue yI0OpeHUs], IOBBIIIACTCS COJlEPKAHNE
noJBIKHOTO (hocdopa B TouBe, a TaKKe CTENCHb €r0 MOJIBUKHOCTH, B PE3YJIBTATE YETr0 yBETHUNBACTCS
JIOCTYIMHOCTh (ocopa pactenusM. [IpoucxoauT MHTEHCHMBHOE BBICBOOOXKIACHUE (ochaT-mOHOB M3
TBEPIOH (Da3bl, y MOBEPXHOCTH KOPHEH B MOUBEHHOM PAaCTBOPE CO3/aETCs MOBBIIICHHAS! KOHIIEHTPAIUS
(dhocdopa, 4To CIOCOOCTBYET yBEIHUEHUIO ckopocTu auddysun dpochar-uoHoB.

B aBrycre B nepuoJ; HHTEHCHBHOT'O TOTJIONMICHUSI PACTEHUSIMH ITUTATEIBLHBIX BEUICCTB, B MIEPHOJ
[[BETCHUS Havyalla CO3PEBAHMUS PACTEHHUH MTPU BBICOKO BIIQKHOCTH TIOUBHI M ONITHMAJIBHOW TeMIIeparype
aTMoc(hepHOro BO3/1yXa CoJIep:KaHue MOABIKHOTO (hocdopa yBearnunBaeTcs. Tak e oTMeUaeM BapuaHT
C IPUMEHEHHEM TOJILKO OMOyI00peHusl, I/ie OTMEUEHO TIOBBILICHUE YPOBHSI COJIEPIKAHMUS TIOABHIKHOTO
(dhocdopa B cpaBHEHHU ¢ KOHTPOJIbHBIM BapuaHTOM Ha 10-13 MI/Kr mo4YBbl, T.e. OaKTEPHH B MPOIECCE
KHU3HEJESITETBHOCTH Mpeodpa3oBanu ¢Gochop ¢ HEJOCTYMHBIX (OpPM B JOCTYIHBEIC. Pe3ynbraTbl
aHaJIM30B IIOYBBI, MPOBEJICHHBIC IOCIEC YOOPKH ypoXKasi, CBUACTEILCTBYIOT O TOM, 4To (ocdar-
MOHBI aKTHBHO HCIOJIH30BAINCH PACTEHUSIMH, YTO CIIOCOOCTBOBAJIO MOJYYCHUIO NMPUOABKU ypoXkas B
BapHaHTaxX ¢ BHECCHHEM y100peHuii (Tabnuua 4).
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Tabnuma 4 — YpokaitHOCTh 3epHa JIbHa MacIn9HOTO coprta Jlupuna (2024 rom)

Ne CxeMa ombITa YpoxxaliHOCTB, [IpubaBka k
/o /ra KOHTPOJIIO, 1j/Ta
Kontpo:s (6e3 ynoopenwst) 13,8 -
2 | buogoc (0,25-0,5 mn/m2) 14,3 0,5
3 | buodoc (0,25-0,5 ma/m2) + ammodoc (100 kr/ra) 18,6 4,8
4 | Ammodoc (100 xr/ra) 17,8 4,0
HCP . 1,32

Taxum 006pa3om, BO3MOXKHO IPUMEHEHHE OM0Yy00peHH s 1 0€3 BHECEHUSI MUHEPAIbHBIX YA0OpEHUH.
Ocenpio 3amac MoABMXKHOTO (ocopa OCTaéTCs HA TMOBBINICHHOM YpoBHE — 45,69 MI/KI' IOYBHI,
HECMOTpsI Ha BEIHOC JTAHHOTO 3JIEMEHTA C YPOXKAEM CEJIbCKOX03AHCTBEHHON KYJIBTYPHI, CI€/I0BaTEIbHO,
B OyIyIieM rojay noTpeOHOCTb B YA0OPESHHUSX COKPATUTCS B HECKOIIBKO pa3. B cpaBHEHHM C KOHTPOJIBHBIM
BapHaHTOM COJIepKaHue MOABMKHOTO (hocdopa npesbicuiio Ha 20-25 MI/KT TTOUBHI.

Peaxnyst moYBeHHOW cpellbl 3aBUCHT OT KJIMMaTa, Ha KOTOPBIE MbI OBJHATH HE MOXKEM, U30BITKA
WM HeJloCTaTKa BIIard, TAKXKe 3aBUCUT OT YCIOBUH 00pabOTKH MOYBBI, KOTOPOE MOXKHO PETyJIUpOBATh
B XO3sHCTBE, TaK KaK OT KUCJIOTHOCTH ITOYBHI 3aBUCUT PACTBOPUMOCTH U YCBOSIEMOCTh MHUTATEJIBbHBIX
BEIIECTB, U MOXKET MEHSATHCS B 3aBUCHUMOCTH OT MIPUMEHSIEMBIX YI00pEeHUH.

pH mouBbl — BaxkHEHIIMH (axKTOp, BIMSIONMA Ha POCT M Pa3BUTHE CEILCKOXO3SIHCTBEHHBIX
pacTeHuii, a UMEHHO Ha YCBOEHHE MMH NMUTATENbHBIX BellecTB. pH — peakxiius mouBEeHHOTo pacTBOpa
(akTHUECKH OTpeAeiseT arpoXUMHUUECKIE KauyecTBa MOYB, U KaK CJICICTBHE, POCTOBBIC MPOIECCH Y
pacrenuii. [TocnencTBusi HeCOOTBETCTBUSI TPEOOBAHUK pacTEHHS K MOKa3aTeN0 KUCIOTHOCTH, M €ro
(haxTHUECKOTO 3HAUCHHS TYOUTENBHBI st arpapueB. KpoMe moTeps yposkas, 9TO emé U 3HaUuTeTbHOe
MajieHHe Ka4eCTBEHHBIX XapaKTEPUCTHUK MPOTYKIUH.

Pe3ynbrarel uccrnenoBaHUI MOYBHI Ha OMNpEEIIEHUE peaklUu Cpejbl MOoKa3ajld, YTO BHECEHHE
ynoOpeHuil He MOBIHAIO Ha 3HaueHue pH, oHo cocraBmna 7,1-7,2, 3a UCKIIOUYCHHEM KOHTPOJILHOTO
BapuaHnTa, rje pH cocraBui — 7,5 k yoopke ypoxas (Tabmuna 5).

Tabmura 5 — Yposenb pH (BogHO# BBITSHKKH) B citoe mouBbl 0-30 cm

pH (BomHast BBITSIKKA)
No CxeMa ombITa nata ot6opa obpasia
n/n 18.06.2024 r. | 10.07.2024 r. | 16.08.2024 1. | 09.10.2024 .
1 | Kontposns (0e3 ynodpenwus) 7,3 7,5 7,5
Bbrodoc (0,25-0,5 mia/m?) 7,2 7,4 7,3
3 | Buodoc (0,25-0,5 mi/n?) + 7.2 7.1 73 7.1
ammodoc (100 xr/ra)
4 | Ammodoc (100 kr/ra) 7,1 7.3 7,2

Takum 00pa3oM, peakiusi MOYBEHHOW CPE/Ibl OMBITHOTO yYacTKa HAaXOJUTCS Ha ONTUMAIbHOM
YPOBHE U HE BIUSAET OTPULIATEIBHO HA YCBOEHUE MUTATENbHBIX BEMIECTB PACTEHUSIMHU, YTO HEMAJIOBAXKHO
JUTSE OOIIIETO COCTOSHUS ITOYBbI, KK MAIlIHU ¥ POCTa PACTCHU.

3akiaoueHue

B cBs3u ¢ MOJIY4YCHHBIMU AAaHHBIMH, MOXXHO CJ€JaTb BBIBOJ, YTO MPUMCHCHUC 6H0yﬂ06p€HH$I
u amModoca B ycnoBusix 2024 roga (c ONAaronmpusTHBIM TEMIEPATYPHBIM PEXHMOM, BBICOKOH
BJIQJKHOCTBIO BO3/1yXa U MOYBbI, 1 6OJ'II)HII/IM KOJINYECTBOM OC&[IKOB) AaJi0 OJIOKUTCIIBHBIC PE3YJIbTAThI.
[TockonbKy COBMECTHOE HUCTIOJIB30BaHHUE CIIOCOOCTBYET MOBBIIICHHIO YPOBHS MOJIBMKHOTO (hocdopa u
HE MOJNIeTauyMBaeT PEaKHIO0 TOYBEHHOH CpeIbl.

Takum 00pa3oMm, BHeceHHE OHOYJOOpEHMsI B TMOYBY IMEpell IOCEBOM CEIbCKOXO3SHCTBEHHOM
KYJbTYPbI HOJHOCTBIO YAOBJIICTBOPSACT paCTCHUA B MUTATCIIbHBIX BEIIECCTBAX, @ UMCHHO B IOABUKHOM
¢dochope B KpUTHUECKHE MEPUOJBI, HA BCEX CTaIUSIX (OPMUPOBaHMS ypoxkas. Takxke, COBMECTHOE
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HCIOJIb30BaHNE MUHEPAIBHOTO YA00peHHs ¢ bnoyaoBpenueM «brodocy momMoxeT COKpaTuTh 3aTpaThl
CeNbX03TOBAPONPOU3BOANTENCH HA MPHOOPETEHHE YI00PEHHIA.
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26 merta 1985 g. No 821). (1985). Izdatelstvo standartov, 4. [in Russ].

Couarycrik KazakcTaH 00JbICBIHBIH OPMaH/BbI 1212 AiiMAFBIHBIH Kapa TONBIPAKTAPbIHAA
(pocdop epiTkiml THIHANTKBITHIH KOJIIAHBLTYBIH 3epTTEY

Kanpsackaposa A.E.

Tyiiin

Anrermaprrap MeH makcat. Contyctik KazakcTaH 0OJBICBIHBIH TOMBIPAKTAPhI HET131HEH OpMaH Ibl-
Jlajia JKOHE Jlajia aliMaKTapblHAa OpHAJACKAaH KOJIMII )KOHE OHTYCTIK Kapa TOMBIPAKTapJaH TYpPajbl.
Kepni MHTEHCHBTI TaiijaiaHy TOMBIPAK KYHApPJIBUIBIFBIHBIH aWTapIIbIKTail TOMEHJeyiHe, COHbIMEH
KaTap aybll apyambUIbIK JaKbULIAPBIHBIH OHIMILTITIHIH a3ar0blHA aJIbI KeJJli, OYJ1 aCThIK OHAIpiCiH
ote ThiMci3 eTTi. COHJIBIKTaH, TOIBIPAK KYHAPJIbLIBIFBIH MaKCcaTThl OacKapy yiiH, «Pseudomonas spp».
Herizinae ozipmenren (hocopabl KeUDKBIMAIBI KYHTe KenTipeTiH «brnodoc» OMOTHIHAWTKBIIIBIHBIH
TOIBIPaKTarsl POchOp KOPBIHBIH ACHICHiHE 9CEPiH 3ePTTEY MaHBI3IbI OOJIBIN TAOBLIAIBI.

Marepuanmap MeH omictep. «buodoc» OHOTBIHAUTKBIMIBIHBIH THIMIUITIH aHBIKTAY VIIiH
TOTIBIPAKTAFbl KBUDKBIMAIBI (OCcHOpPIBIH, HUTPATTHI a30TTHIH *koHEe pH KepceTkiliHiH JUHAMHKACHI
OaxpiIan bl Yiirinep 30 KYH calibiH )KbIPTHUIATHIH KA0ATTaH aJIbIH]IbI, OYJ1 ©CIMIIKTEPIH BETeTalUsIIbIK
KE3CHIHJIC KOPEKTIK 3aTTapibIH KO3FaJIbIChIH OaKbUIayFa MYMKIHJIIK Oep/Ii.

Hortmwxkenep. ArpoxXuMHsUIBIK Tajiiay HOTHXKeNepl OOWbIHINA, Bereranusi 0AChIHIIA TOIBIPAKTAFbI
HUTPATThl a30T Mediepi 9,09 MI/Kr Kypajbl, an JakbUIAapibl KHHAFaHHAH KEWiH OHBIH JCHIreil

124



BECTHVIK HAVKI KA3AXCKOTO ATPOTEXH/YECKOTO MICCAEAOBATEABCKOTO YHVIBEPCUTETA VIMEHV C.CENOY AAVHA: MEXAVICLIVTIAVIHAPHBIV No 3 (127) 2025
ISSN 2710-3757, ISSN 2079-939X, CEJIbCKOXO3SMCTBEHHBIE HAYKU

«buodoc» men ammodocTsl Oipre KoimaHFaH karmaiiia 4,8 Mr/kr O0Jmbl, an OakplIay HYCKAChIHIA
- 2,73 wmr/kr. Xeupkeimaner dochop Memepi eciMIik BereTanusichl KesiHae opra neHredaeH (25,0
MTI/KT) KOFaphl JeHreire aeiin (87,33 MI/Kr) apTThl, aJl ©HIM XUHAJFAaHHAH KEHiH Jie OHBIH JCHTel
JKOFapbl OOJIBIT KaJabl - 45,69 mr/kr. byt aneMeHTTiH JaKblUl eHIMIMEeH Oipre TONBIPaKTaH albIHYbIHA
KapaMacTaH, OHBIH KOpbl CaKTaJJbl. bakKblIayMEeH CalbICTHIPFaHA, TOKIPHOENiK HycKamtapaa
KBUDKBIMaITBL ocop memmrepi 20-25 Mr/kr apTeik Oonabl. TombipakTeiH pH KepceTkinm OHTalIbI
JIEHreiIe Kaibll, ociMIiKTepaiH Gochopasl urepyine acep eTkeH koK. Toxipube OacwiHma pH 7,2
0oJica, Ky3/ie OHIM JKHHaFaHHAH KeiH ToxXipuoOernik Hyckanapna - 7,1-7,2, an 6axkpiiayaa - 7,5 O0abl.

Kopbiteiapl. «BbruodocTby aMModoctieH 6ipre FbUTBIMU HETI3[IENITeH TYP/e KOJIAHY TOMBIPAKTAFbI
KOPEKTIK 3aTTap JICHIeHiHiH JKOFapbl OOJYBIH YKOHE TOMBIPAK OpPTAchIHBIH Oeiitapan pH meHreiiinmae
CaKTalyblH KaMTaMachl3 eTe/li. byl TombIpak MUKPOOPTaHU3MAEPIHIH TIpHIUTIK OeIICeHAUTITIHE XKoHEe
TOTIBIPAK TY3LTy TPOIIECiHE OH SCEPiH TUTi3e/Il.

Kinar ce3nep: MoHUTOPUHT; (HhOCPOPABIH KBULKBIMAIBI TYPJIEpi; OMO THIHAUTKBIIITHIH THIMILTITI;
TOIBIPAK.

Study of the application of phosphorus-solubilizing fertilizer on chernozems
of the forest-steppe zone of the North Kazakhstan Region

Almagul E. Kalyaskarova

Abstract

Background and Aim. The soils of the North Kazakhstan region are mainly represented by ordinary
and southern chernozems of the forest-steppe and steppe zones. The intensive use of arable land has led
to a marked decline in soil fertility, and consequently, to unstable grain yields.

Therefore, it is essential to evaluate the effectiveness of Pseudomonas spp.-based biofertilizers
for targeted soil fertility management. This study examined the effect of the bacterial phosphorus-
solubilizing fertilizer Biophos on soil phosphorus content.

Materials and Methods. Agrochemical studies were conducted in 2024 at the Eshmanov Farm
(Kyzylzhar District, North Kazakhstan Region). The study relied on the results of a continuous
agrochemical survey of arable soils. Parameters measured included soil pH (water extract), mobile
phosphorus and potassium (Machigin method), and nitrate nitrogen in the topsoil. The measurements
were taken every 30 days

Results. At the beginning of the experiment, nitrate nitrogen content in the arable horizon was - 9,09
mg/kg. After harvest its content in the variant with combined application of ammophos and Biophos
was 4,8 mg/kg, compared with 2,73 mg/kg in the control. The content of mobile phosphorus increased
during the growing season from an average level 25,0 mg/kg to a high level of 87,33 mg/kg. After
harvest, phosphorus reserves remained elevated (45,69 mg/kg), despite crop removal. Compared with
the control, mobile phosphorus content was higher by 20-25 mg/kg. Soil pH remained stable at an
optimal level (7,2 before the experiment) ensuring nutrient availability and supporting plant growth.

Conclusion. The use of the phosphorus-solubilizing fertilizer "Biophos" in combination with
ammophos in the forest-steppe zone of northern Kazakhstan is guaranteed to increase crop yields. The
controlled and justified use of the phosphorus-solubilizing fertilizer "Biophos" in combination with
ammophos in the forest-steppe zone of northern Kazakhstan is guaranteed to increase the level of
nutrients in the soil and maintain the soil environment at a neutral level. This is beneficial for the activity
of soil microorganisms and soil formation processes.

Keywords: monitoring; mobile forms of phosphorus; biofertilizer efficiency; soil fertility.
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Onrtumusanus nporokoJia [NIP-quarnocTukn BUpouaa
BepeTeHOBUIHOCTH KiIyOHeill kapTodedst (Potato spindle tuber viroid, PSTVd)
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AHHOTANUA

[Ipenmoceuiku u 11enb. Bupoun BepereHoBHIHOCTH KiTyOHEH kapTodens (nanee - BBKK, Bupownn)
MIPEJICTaBISIeT COOOI HOBBIA OIMACHBIM KapAaHTHHHBIN MMaTOTeH, CIIOCOOHBIN BBI3BIBATH 3HAYHTEIHHBIN
yIIepO CENbCKOMY X03SHUCTBY. AKTyaIbHOM 3a1aueii IBIIseTCS pa3padboTka MOJICKYISIPHON THAarHOCTHKA
BBKK st ero panHero BbIsiBIIeHUS. L[enbi0 HACTOSIIEro MCCIENOBAHUS SBJISIETCS ONTHMM3ALIUS
MEeTO/a OOpAaTHOTPAHCKPHUNTA3HOM monumepasHoil nenHoit peakiuu (OT-IILP) ¢ ucmonb3oBanuem
cneunuuHbIX mpaiiMepoB ais nuarHoctukn BBKK.

Marepuansl u merozapl. Jns aumarHoctukn BBKK Obum mposenen moxbop mpaiimepos PSTVd-
for-Xbal, PSTVd-rev-BamHI, PS88M, PS89P, PS7P, PS7M, Virl u Vir2, xotopsie cnenuGuaHbl K
Bupouny. B crathe mpuBomutTcs kparkas xapakrepuctuka OT-IIL[P-aumarHoCTHKN OTE€YeCTBEHHBIX U
3apyOexubix o0pasnoB BBKK. Taxke Obu1 H3ydeH TeMIiepaTypHbId TPaiieHT OT)KUTa IPaiMepoB JIIs
ONTUMH3AIUU PEAKITUH.

Pesynbratel. [Ipumenenne npemnoxennoit cxembl OT-IILP, ¢ ucnonp3oBaHueM MOJ00paHHBIX
IpaiiMepoB, MmoKasaia BEICOKYI0 3 dexruBHOCTh ipu nuarnoctuke BBKK B pactutensHOM MaTepuaite.

3axmrouenue. OnrummsupoBanHble TipoTokonma OT-IIP ¢ wucrmomb3oBaHueM crenupUIHBIX
mpaitMepoB MOKeT OBITh YCIEIIHO NMpUMeHeHa sl panHed amarHoctTukn BBKK B pactutensHOM
MaTepuae. Pe3yabTaThl HCCIICIOBaHNS MMCIOT BAYKHOE 3HAYCHHE JIJIs1 PUTOCAHUTAPHOIO MOHUTOPHUHTA
U KOHTPOJISl Ka4eCcTBa CEMEHHOTO KapTodeis B Pecyoninke KazaxcraH.

KaroueBrble cji0Ba: BUPOH]I BEPETEHOBHIHOCTU KIIyOHEH KapTodens; TMarHoCTHKa; KapaHTUHHBIN
00BEKT; 00paTHOTPAHCKPHUTITA3HAS TTOIMMEpa3Hasl [IeMHas peakius; IpaiiMep; CEKBeHHPOBaHUE.

Beenenue

CornacHo naHHBIM BIOpo HallMOHAILHOW CTATHCTHKH, TPOU3BOJACTBO Kaprodens B PecryOnuke
Kazaxcrane B 2024 rogy no cpaBHenuto ¢ 2023 romom Bbipocio Ha 28,7%. Banosoii coop 3a 2024
roj coctaBui 2 634,6 teic. T [1]. YBenuuminchk mokasaTeiu dKCIopra KapTodess 1Mo CPaBHEHHIO C
nmnoproM. Umnopt ymensmmics va 3,5% [2]. IloceBnas momans kaprodens B 2024 rony B cTpaHe
cocraBmia 122,6 Teic. rekTapoB. BMecTe ¢ yBeqnueHHEM TPOHU3BOJICTBA KapTO(es, YBeIHIUBACTCS
MTOTEHIIMANBHBIN PUCK PACIIPOCTPAaHEHHS MOPAXKAIOMINX ero one3nen. C KaxIbIM T0JJOM TOTIOJTHSAETCS
CIIMCOK OITAaCHBIX BPEIHBIX OPTaHU3MOB PACTUTENBHBIX KYJIBTYp U1 TEPPUTOpUHN cTpaHbl. OTHUM U3
HOBBIX TaKMX opranusMoB sBisgercs BBKK.

BBKK — onacHblif maToren Juis MacleHOBBIX KyJbTYyp. Bupoua — oueHb MajeHbKasi HaToreHHas
YacTHIA, MPUHAIKHAT K TPYIIE TOCTUBUPOUIOB. BOIBIIMHCTBO OCITUBUPOUIOB MOTYT BBI3BIBAThH
TsDKEJIbIC 3a00JIeBaHUS U TIOBPEKICHUS MHOTHX BHUIOB ceMeiicTBa Solanaceae, xaprodens (Solanum
tuberosum) n Tomara (Solanum lycopersicum), B 9aCTHOCTH, Y KOTOPBIX OHU BBI3BIBAIOT AITUHACTHIO,
3aJIEPKKY pocTa, 1eopMaITiio WK 00eCIIBEIMBAHUE H HEKPO3 [3].
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Puck, ucxomsammii or BBKK, u, cienoBarensHo, HEOOX0IUMOCTB TIOCIIEIOBATEIFHBIX Mep OOPHOHI,
B IIEPBYIO OYepeb, CBA3aHBI C YTPO30H BRIpAITUBAHUS KapTO(Dess 1 TOMATOB, Te 3TO MOXKET IPHUBECTH
K KOHOMHUYECKUM noTepsiM. B kimMarnyeckux ycnousax Kazaxcrana nopaxxenne BBKK Bo3moxHO
P BHIpAIIMBAaHUM TOMAaTOB B TEIUIMIAX W, BO3MOXKHO, TaKKe INPH BBIPAIIMBaHUH KapTodess Ha
tepputopun crtpanbl. BBKK knaccupuumpyercs xak KapaHTHHHBIM HaToreH, OTCYTCTBYIOIIMH Ha
TEPPUTOPUH CTpaHbl. [laToreH He MOXKET HU UMIIOPTUPOBATHCS, HU PACHPOCTPAHITHCS, UYTO IPUBOIUT
K 3ampeTy Ha TOPTOBJIO M MepeMeleHne pacTeHuid n ux dacted, nHpumuposanabix BBKK. Baxnoe
MECTO B CEMEHOBOJICTBE KapTo(es 3aHUMAIOT CTIeIIHAIbHBIE MEPHI I UMIIOPTa CEMEHHOT0 KapToders
U IPYTUX TACJICHOBBIX PACTEHUH U3 IPYTHX CTPAH JUIsS MTOCAIKH.

3apaxxenue pactenusi BBKK moxer mporekaTth 0€CCHMNTOMHO Ha JEKOPAaTHBHBIX MAaCIEHOBBIX
KyJIbTYpax: B IPUHIMIIE CYHIECTBYET PUCK TOTO, YTO BUPOUI MOXKET IepeiaBaThCsl OT OECCUMITOMHO
MH(OUITUPOBAHHBIX PACTEHUH Ha MOJIBOM KapTodens u TomMaroB. COTrIacHO JaHHBIX MOHHUTOPHUHTOBBIX
HCClieIoBaHUi, poBeieHHbIX B 2007 T., 3apakeHue MacieHOBbIX JIEKOPATUBHBIX PACTEHUN HE TIPUBEIIO
k pacnpoctpanennto BBKK nHa npyrue kyiasTypsl B EBporieiickoM corose.

BBKK mnpencraBnseT co00i OIWH M3 CaMbIX MEJIKHX MAaTOTCHOB W3 TPYIIBI MOCTHBHUPOUIOB.
OH COCTOUT M3 OJHOLEMOYEYHOTr0 TeHEeTHYeCKOro mMarepuana (puboHykiaenHoBas kucinora = PHK),
KOTOPBIM OOBIYHO COCTOHUT U3 359 CTPOUTENBbHBIX OJOKOB (HYKJICOTHIIOB) U Pa3MHOXKAETCS TOJBKO B
NOAXOASIINX KieTKax-xo3sieBax. ClelyeT pa3iudarbh €CTECTBEHHBIC PACTCHMSI-XO035€Ba U PACTCHUS-
X035ieBa, KOTOpbIE MOTYT OBITH 3apa’k€HBI IOCJ€ WCKYCCTBEHHON WHOKYISIIMM B OKCIIEPUMEHTAaX.
EcrecTBennbrii auana3zon pactenmii-xo3seB mis BBKK mpencrasnser coboit kaprodens u mpyrue
By Solanum, a Tak»Ke TOMaThl, aBOKaJ10, ogHako BBKK MokeT ObITh 3KCTIEpUMEHTAIBHO Mepean 94
Buaam u3 31 cemeticTpa [4].

[Ipeamonaraemble PUCKH TNPHU 3apaKCHUH M PACIPOCTPAHEHUH OpraHu3Ma OOIMIMPHBI, YUUTHIBAS
nHopmMaLuio o norepsax ypoxas ot 20 go 70%, B oraenbHbIX ciydasx u 1o 100% [5]. Jnsa usbexanus
JMAHHOW CHUTyallud HEOOXOMUMO YCWIHTh 3aWHTEPECOBAHHOCTH JCHCTBYIOMINX (UTOCAHUTAPHBIX
PHCKOB, TEM CaMbIM TPHU3bIBAs K MPUHATHIO PETYIHPYIONMX Mep, OCHOBAHHBIX Ha WCIIOIH30BAHUU
pa3MHOKEeHUs] O0E3BUPOMIHOTO Marepuana U, M0 BO3MOYKHOCTH, TIEpeXBaTe 3apPaKCHHBIX PACTECHUI.
O dekTHBHOCTH CTpATEr vy 3alUTHI TPEOYET OBICTPOTO M HAICKHOTO METO 1A JIsl 00LIEro OOHAPYKEHHUS
U crienupuIecKor HAeHTUPHUKALNN BUPOUA.

[IpaBuiibHO HACTpOEHHBIE W TPOpadOTaHHBIE MPOTOKONA JJIsi BCeX cramuii moctaHoBku [ILIP:
Beinenieane PHK, mpoBeaenne oOpaTHO# TPaHCKPUIIIINNA U aMIUTH(UKAIINS SBIISTIOTCS HEOTHEMIIEMOM
COCTaBJIAIONIEN JJIsI JIMATHOCTUKH 1enoro psiaa opranusmoB. I[lomydenue umctoit PHK — 3t0
OCHOBOIIOJIATAOIMI ATall SKCIIEPUMEHTA.

B Hactosimiee BpeMsi CymIecTBYeT OOJBIIOE KOJMYECTBO BHJOB HAO0OPOB M MPOTOKOJIOB IS
Boienienust PHK u JIHK, B coctaB GonbIMHCTBa KOTOPBIX BXOAUT TPHU30: J100 ero moaudukanuu. B
JAaHHOH paboTe mpecTaBieHo cpaBHeHne MeTo 1a BeiieneHust BBKK ¢ momorpio HeCKOIBKIX TOTOBBIX
HabOPOB U MOJUGHUIIMPOBAHHOTO HaMU BapuaHTa BeijeneHus PHK ¢ nmpumenennem Tpuzona.

CymectByromue koMmmepueckue rotossie [ILP-Tectbl qoporocrosmiy, TpyI0eMKH U MPUBS3aHBI
K Openny. B ciydae He0OXOMMOCTH 3aMEHUTH HITU JIOTIOJIHUTD OJIMH M3 HEOOXOANMBIX KOMIIOHEHTOB
Habopa MpakTHYECKH HEBO3MOKHO.

Cxokne HeIoCTaTKH MOKHO OTMETHTh M Y TOTOBBIX HaOOpoB oOpaTtHOM Tpanckpumuuu (OT):
Ha0Op MOXKET OBITh He CIIeIU(pUICH K N3ydaeMOMYy OOBEKTY UCCIIEIOBAaHUN 1 TPeOOBATh ONITUMHU3AIIUT
peXrMa TIOCTAaHOBKH WJIHM TON0Op crenududecknx mpaitmepoB. [Ipu mpexaeBpeMeHHOM pacxojie
00paTHOH TPaHCKPHIITA3bl €€ 3aMEeHa He MPeAycMaTpUBaeTcs, Habop fanee He (QyHKIIMOHAJICH.

3HAYMMBIH 3Tan MPOBOJMMOTO aHAM3a — MOCTAHOBKA aMIUTH(HUKALIUK, ONTHMH3ALUS TPOTOKOJIA
KOTOpO# sBisieTcst TpyJgoeMkol 3amadedl. [lomumo mogbopa konmdecTBa J00aBISIEMBIX OCHOBHBIX
KOMITOHEHTOB TpeOyeTcsi 1moadop crenupuieckux MpaiMepoB. 3adacTyro, MPOTOKOJA, ONHCAHHBIE
B CTaThsIX YUYEHBIX, M3YYAIONIUX OIpE/eTIeHHBIE Maphl MpaiMepoB, HE BCEr/a akTyalbHBI B padoTe
Ipyrux wuccuemoBateneil. llporpamMmbl amMmimuuKaud MOTYT pPa3sHUTHCA B 3aBUCHUMOCTH OT
BO3MOKHOCTEH HCIIOJIb3YEMOT0 TEPMOIUKIIepa, YTO MOKET MPUBECTH K MOJYYEHUIO OTPHUIATEIbHBIX
WJIH JIOKHOTIOJIOKUTENBHBIX PE3YIbTaTOB.

B otoii cBs3u ontuMmm3anus npaiimepos, cnenuduuecknx kK BBKK Ha nmpumepe oOHapy:KeHHBIX
M30JISITOB HA TEPPUTOPUM CTPaHBI, ONTHMH3AIHS IMPOTOKOJA JHATHOCTHUKK K Ooliee JOCTYITHOMY
MIPUMEHEHUIO SIBJISIOTCS BECbMa aKTyalIbHOW 3aJadei.

Lenpto wHacTosmeld  pabOTHI  ABIAIACH ONTHUMHU3ANMS TPOTOKOJIA BBINCICHUS, OOpaTHOM
Tpanckpuniuu ¥ amiuiupukaiuun BBKK ¢ wucmonb3oBaHueM MOM00paHHBIX BUIOCHIEIIU(PUUISCKUX
paiMepoB.

127



C.CEM®YAAVNH ATBIHAAFB KA3AK ATPOTEXHUKAABIK 3EPTTEY YHUBEPCUTETIHIH, FHIABIM JKAPIIBICH: [TOHAPABIK No 3 (127) 2025
ISSN 2710-3757, ISSN 2079-939X, AVBUI LITAPY AILILIJIBIFBI FBIJIBIMJIAPBI

MartepuaJibl U METOABI

HUcrounuk matepuainos. KimyGHeBoil matepuan kaprodens Obl1 HapaboTaH B IpoLieCce UCCIIEA0BAaHUN
METOZO0M BH3YaJIbHOH OLICHKH MopaskeHHOCTH 00pasios kaprodens BBKK, cornacno odmenpunsaTsim
npotokonam [3, 6, 7, 8]. OtnenbHble 00pa3usl, 3apakeHHbie BBKK, 0butn mo6e3Ho npenocTaBieHbl
TatapckuM  Hay4HO-HUCCIIEIOBATEIbCKUM  HMHCTHUTYTOM CEJICKOTO  Xo3sifictBa  DenepalbHOro
nccrnenosarenabckoro neHTpa «Kasanckuil Hayunslii neHtp PAH» n corpynnukamu PI'TI na IIXB
«MHCTHUTYT MONEKYJISIPHOM OHoIoruK U OMOXUMUU UM. MLA. AUTXOKHHAY.

Brinenenne PHK gt cpaBHEHMsI TPOM3BOJMIN TPEMs CIIOCOOaMU U3 KapTOPeIbHOro MaTepuana;

- C IPUMEHEHUEM KOMMepUYecKHX HabopoB: KoMIUIeKkTa peareHToB s BeiaeneHns PHK «IIpo6a-
HK» (Arpoamarnoctuka, P®) u xomruiekra pearenro it Beijenenus PHK/JJHK «Pu6o-cop6»
(DenepanpHOE OFOKETHOE YUpEKACHNE HAyKH «L[eHTpabHBII HAyIHO-UCCIIETIOBATEIHCKUN HHCTUTYT
AMUAEMHUOIIOTHIY, PD);

- ¢ moMolblo ontumMuzupoBaHHoro meroza Beiaesnenusi PHK BBKK ¢ nmpumenenuem Tpusona Ha
OCHOBE BHECCHHBIX MOTU(MUKAITII B CYIIECTBYIOIIHE MeTOARI BiAenenns PHK.

[Ipu ncrionb3oBanum komruekTa «I Ipo6a-HK» mpoBenenne paboT ocymiecTBIIsIOCh B COOTBETCTBUU
¢ mporokoioM npomsBoautels. [Iporokxon Beiaenennss PHK BBKK ¢ npumenenmnem komrrekra «Puto-
copO» 7151 ONTUMATIBLHOM pabOTHI TPeOOBaAN ONpeAeICHHON MON(UKALINH, B CBSI3H C TEM, UTO PE3YJIbTAThI
HCCIIEIOBAaHNH OTOOpaXKaNNCh MPUIIIYILICHHO BBIPAXKEHO Ha MOJYYaeMBbIX 3JIEKTpodoperpammax.

Jia ontumusannu Beaenenust PHK nmpuMeHsn MeTon ¢ MpUMEHEHNEM TPU30I1a, KOTOPBINA TakkKe
ObUl JOMOJHUTENFHO MonuduuupoBad. OOpasubl JOBOAWINM 0 TOMOIeHHOro cocrosnus. Ilocne
N00aBIeHUS TPU30JIa K H3Yy4aeMOMY pacTUTENLHOMY MaTephally, IpOOUPKH BOPTEKCUPOBAIH H Jlajee
ueHTpudyrupoBanu. 3areM A00aBISUTM XJIOPOPOPM, OCTaBISUIM Ha 2-3 MUH M LEHTpH]yrupoBaiu
B TeueHue 10 mun npu 4 °C u 12 ThIc. 06/MuH. CynepHaTaHT MMEPEHOCHIIM B HOBbIE mpooupku. Ha
CIJICYIOIIEM dTarie Jo00aBIsUI B IPOOUPKH H30MPOTIAHON JJIsl IPEHUTTHTAIIMH | TIOMeIalii 00pa3ibl Ha
xonoj npu Temnepatype 4 °C. [lanee oOpasiis! neHTprdyrupoBaiu B TeueHue 10 MUH pu TemmnepaTtype
4 °C u 12 ThIC. 00/MHUH, yAaJIsIs HAIO0CATOUHYIO KHUIAKOCTh. K monayueHHomy ocanaky mobasisuin 70%
STHJIOBBIA CIHPT, Aajiee oOpasiel neHTpudyruposamn B teuenne 10 muna npu 4 °C u 12 TeIC. 00/
MuH. HagocanouHyro KHAKOCTh yOAISUIM U MOJCYIIMBAIIN IIPU KOMHATHOW TemImepaType. B KoHIe B
npobupkn mo6aBmsu 100 MK TeMOHU3UPOBAHHOW BOJIBI M IIOMEIAA B TepMocTaTr Ha 10 MuH mpu
55 °C no pactBopeHus. Bce BbllienepedrcieHHbIe ATallbl BbIJCICHUS MPOBOAWIM NP KOMHATHOU
TeMIepaType.

Jnst oOpaTHOH TPaHCKPUIILIMK TNPUMEHSUIUCH CIIEAYIOINE KOMMEPUYECKHE HaOOpPbl: KOMIUIEKT
peareHTOB Ul TPOBENCHUS OOpaTHOM TpaHCKpunuMu (ArpoauarHocTuka, P®d) u KOMIUIEKT
pearenroB i nonyudenus k JHK na marpuue PHK «PEBEPTA-L» (®I'VH LHHUND, P®). Ilpu
pabore ¢ kommiekToM «PEBEPTA-L» peaknuio OT mpoBoguiu B COOTBETCTBHU ¢ KOPEKTUPOBAHHON
WHCTPYKLHUEH U TOTOJTHUTEIbHBIM BHECEHUEM CIIELU(PHUECKIX MPaiiMepoB.

B mpouecce mpoBeneHHOTO aHaiW3a JUTEPAaTYPHBIX JAHHBIX HaMU ObUIM OTOOpaHBI MpaiMepsbl,
HanOonee nHPpopMaTHBHO cooTBeTcTBYomME AeTekiun BBKK B 06pasuax kaprodens (tadbauua 1).

Tabmuna 1 — [locnenoBaTenbHOCTH U3y4aeMbIX paiiMepoB, MpUMeHsieMbIX A qetekunu BBKK

HaumenoBanue [TocnenoBaTenbHOCTD MpaiiMepoB Pazmep IILP-npoaykTa
Virl 5’-cttcagttgttttccaccgggtag-3’ 262 n.H.
Vir2 5’-ttectgtggtgcactectgace-3°
PSTVd-for-Xbal S'-ctatctagacccggggaaacctgga-3’ 360 m.H.
PSTVd-rev-BamHI 5'-ctaggatccctgaagecgetceecga-3’
PS88M 5'-ccctgaagegetectecgag-3’ 359 n.H.
PS89P S'-atccceggggaaacctggagegaac-3’
PS7P 5'-ggttcetgtggttcacacctg-3’ 351 n.H.
PS7TM 5'-gaaccaactgceggttccaagg-3’

OT-IILP npoBoannu na amrummgukarope T100 (BioRad, CILIA). [Ipotokona nposenenus I1L{P
COOTBETCTBOBAJIM METOJUKAM, ONMCAHHBIM B pabOTax C HCIOJIb30BAaHHWEM CIEIYIOLINX MpaiMepoB:
Virl/Vir2 [9]; PSTVd-for-Xbal/PSTVd-rev-BamHI [10]; PS7P/PS7M [11] u PS88M/PS89P [11].
Taxoke HCIoab30BaIM PeakTUBBI por3BoacTBa CubsH3uM 1 Bio-Rad.
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UccnenoBanns mpoBoaniuch Ha 0aze JlabopaTopuu OMOTEXHOIOTHH PACTEHWH M MOJEKYJISPHON
nuarHocTuku guronarorenoB Kadenper Ononoruu, 3ammrsl u kapantuHa pactennii HAO «Kazaxckuit
arpoTexXHUYecKHil uccienoBatenbckuii yausepcurer uM. C.Ceiipymmunay u TOO «HanmonansHbIH
LEHTP OMOTEXHOJIOTHI» B paMKax JJOKTOPCKOW UCCEPTAllMOHHON paboThl: «B3anMoneiicTBre Bupounia
BEPETEHOBUIHOCTH KITyOHEH kapToders ¢ BUpyCHBIMH TATOT€HAMH X PACTEHUSIMU-X0351€BAMH CEMEHCTBA
Solanaceae» u mpoekta BR22887230 «IIpoBenenue anmpobaiiuu COBpeMEHHBIX METOIOB THATHOCTHKH
KapaHTUHHBIX BPEIHBIX OPraHU3MOB» IporpaMmmHo-ueneBoro ¢punancuposanust MCX PK «Coznanune
3¢ PEKTUBHON CUCTEMBI YIIPAaBICHHUS YHCICHHOCTBIO MOMYIALMI KapaHTUHHBIX BPEIHBIX OPraHU3MOB,
OTpPaHUYEHO PAaCIpPOCTPAHEHHBIX HA TeppuTOpuu PK».

Pe3yabTaThl H 00CyXKICHHE

BBKK sBnsieTcst Bo30yauTenemM OJHOM M3 HOBBIX OBICTPO PACIPOCTPAHSIONINXCSA M BPEITOHOCHBIX
Oosnesneii [ 12, 13]. C kaxpIM roJIoM Ha KapTe pPacIpOCTPaHEHNS MOXKHO HAOI0OAATh YBEINYHBAIOIINECS
IUTOINAAM ¥ HOBBIE TOUKH JHArHOCTUKU AaHHOTO 00bekTa. B To e Bpemsi, B OrpaHHUYCHHBIX YCIOBHSIX
nuarnoctrpoBanue 1 MmouutopuHr BBKK otHOCHTENnBHO Tpynoemku u 3aTpaTHbl. Bupoun He Bcerna
MIPOSIBIISIET TUITUYHBIE CHMIITOMATHYECKHE MPU3HAKY 3apayKEHUS, TAKXKE €0 JIETKO CITyTaTh C COPTOBBIMHU
0COOEHHOCTAMH KITyOHEBOTO MaTepuasa KapToderns. ITH 0COOCHHOCTH YKa3bIBaIOT HAa HEOOXOANMOCTh
71a00paTOPHOrO AUATHOCTUPOBAHUS JUISI MOTYUYEHHUS] TOUHOTO M ONEPAaTUBHOIO pe3yibraTa. Meromom
OT-IILIP mMoxHO OOHapy:XuUTh HEOOJbBILIME MOJICKYJbl BO30OYIMTENsl B HCCIEIyEeMbIX oOpasnax, HO
JUISL IOCTOBEPHOTO pe3ysibTaTa HeOOXOAMMO MPaBUIIBHO MOJ00paTh M ONTUMH3MPOBATH MPOTOKOJIA
JTUarHOCTHKH.

CymecTByromue B Hacrosimee BpeMs komMepdeckue [II[P-tect-cuctemsr mms merexiuu BBKK
00J1a7at0T AOCTATOYHO BBICOKOM CHELM(UUHOCTHIO M UyBCTBUTEJIBHOCTHIO. OIHAKO Ul CEPUHHBIX
AHAJIM30B B CBSA3M C MX JOPOTOBU3HOM M KOH(QUAWIHMAIBLHOCTBIO 0OJI€e MPUBJICKATEIbHBIM SIBIISIETCS
ontuMu3auus npotokosoB [ILIP-nmuarHocTuku 00pa3noB, HHPULIUPOBAHHBIX BUPOUIOM C MOMOIIBIO
pa3paboTaHHBIX paHee MparMepoB.

B oToli cBsi3M, HaMU OBLI ITPOBEJICH aHaJ M3 TPOTOKOIOB BhiaeneHus PHK kommepuecknm Habopamu
B CpPaBHECHUHU C MOIUDHUIIHPOBAHHBIM CTIOCOOOM.

Ha pucynke 1 mpezncraBieHbl pe3ynbTaThl dnekTpodoperpammbl o0pasnoB PHK, BeiienenHoit
C TOMOULIBIO TPEX H3ydyaeMbIX CHOCO00B KomMmepueckux Habopos «IIpoda-HK», «Pubo-copdo» u
ONITUMHM3MPOBAHHOTO MpoTokoia BeieneHus PHK ¢ npumenenuem tpuzona. Kommepueckne HaOOpbI
TaK)Ke CpaBHUBAIM MEXIY co00i A mondopa Ooliee MOIXOASAIIEr0 BAPHAHTA C YI€TOM COOTHOLICHUS
LIEHBI/KA4eCTBO TIPH BO3MOYKHOM MacCIITaOMPOBaHUU 00bEMOB UCCIIETyeMBIX 00pa3IioB.

A e~

Kommepuecknii Habop «IIpoda-HK» Kommepueckuit Habop OnTHMHU3UPOBAHHBIH
«Pubo-copo» BapUaHT BBIICTICHUS
PHK

Pucynok 1 — Pesynbratsl anekrpodoperpammsl 006pa3nos PHK BBKK, BbaeIeHHBIX ¢ TOMOLIBIO
kommepueckux Habopos «[Ipoda-HK», «Prubo-cop6» n onTHMHU3NPOBAHHOTO BapUaHTa BBIJICICHHUS
PHK ¢ npumenenuem tpuszona
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[Ipu mposeaenun [II[P anamm3a m3ydaembix 00pa3oB ¢ NpuMeHeHHeM KomiuiekTa «lIpoba
HK» m xomriekTa peareHTOB Ui MPOBEACHHUS OOpaTHON TpaHCKpUIIUU (ATpPOJMArHOCTHKA) Ha
anekTpodoperpaMmax He ObLTO YETKUX JIMHHUI, COOTBETCTBYIOIIUX KOHTPOJISIM. B HccienoBaHHsX,
IIPOBOIMMBIX C IPUMEHEHHEM KOMIUIEKTa «Pub0-cop0» ¥ ¢ TOMOIIBI0 ONTHMH3UPOBAHHOTO BapHaHTa
Beienennst PHK, ¢parmentsr JIHK Ha snekrpodoperpammax mposiBieHbl jydine. Pe3ynbTaTsl,
MOJTyYCHHBIC C TIOMOIIBIO MPEIOKESHHOTO ONTHMH3UPOBAHHOTO MeToja Bbyienenus PHK Bupownna,
COIOCTaBUMbI C JaHHBIMH, IIOJYYCHHBIMH C TIOMOLIbIO KoMIUIeKTa «Pubo-copo». Hamuune
HEOOXOJMMOT0 000PY/IOBAHHUS U JJOPOTOCTOSIIIIMX PEareHTOB JUIS TAaHHOTO BapuaHTta BbiaeneHus PHK
O6HeI"—II/IT " HAJIAAUT NPOUECC BBIACICHUA, CHUSUT 3aTpaThl HA HpI/IO6peTeHI/Ie TF'OTOBBIX KOMMEPYECKUX
HaOopoB. /Iy cpaBHEHUs1 HA CyMMY OJHOTO (hjiakoHa Tpu3oyia 00beMoM 100 M MOXKHO MTPHOOPECTH
3-4 xomMmepueckux Habopa, paccumranHoro Ha 100 oOpa3moB kaxaplid. Cieayer OTMETHTH, YTO
HEOOXO0AMMO COOII0AaTh Bce TPeOOBaHWSA K MPUMEHCHHIO TAHHBIX pPEarceHTOB I OOecreueHUs
0e30macHOCTH B Ta00OPATOPHBIX YCIOBHX, a IJIS 3TOTO B Ta00OPATOPHH TOJDKEH OBITH BRITSDKHOM IIKad
1 ©HOE 000pYI0BaHKE, HEOOXOANMOE ISl COOIOACHUS TEXHUKH 0€30MTaCHOCTH IIPH paboTe C TPHU30JIOM
1 APYTUMH peareHTamH.

Juis noctmkeHuss Oojiee TOYHBIX M BBIPAKEHHBIX PE3yJbTaTOB Ha d3JEKTpodoperpamme MbI
MOU(UIINPOBAIH HECKOJIBKO ITYHKTOB B mpoTokoiie Beiaenenuss PHK (tabmuma 2).

Tabmuna 2 — XapakTepucTHKa OPUTHHAIBHOTO U MOIU(PHUIMPOBAHHOTO MPOTOKOJIOB BBIJACICHHUS
PHK BBKK wu3 00pa3ios kaprodens

[porokon mist BeiaeneHuss PHK/JITHK «Pu6o-
copo»

MoaunuiupoBaHHBINA TTPOTOKOJT JTSI BBIACICHIS
PHK «Pu6o-cop6»

1. Jluzupyromuii pacTBOp M PacTBOp A
OTMBIBKH | (€CITM OHU XpaHUIIHCh TPH TEMTIEpAType
ot 2 o 8 °C) mporpeth mpu Temreparype ot 60
10 65 °C 10 MOTHOTO PacTBOPEHUS KPUCTAIIIOB.

2. Otobpatb HEOOXOAMMOE KOJUICCTBO
OJTHOPA30BBIX IpOOUPOK (BKITIOUAS
OTPUILIATEILHBIA U TOJOXKUTEIbHBIM KOHTPOJIU
BBIZICJICHHSI). BHECTH B KaXAyr0 TPOOHPKY 5
M1 BKO (ecnu oH mpemrycMOTpeH U aHalIn3a
JTaHHOTO BO30ymuTess nHdekun). 3atem 1mo 450
MKJI JIM3UPYIOIEro pacteopa. lIpomapkupoBats
MIPOOHPKH.

3. B mpoOupku ¢ JH3UPYIONIAM PACTBOPOM
n BKO (ecnu ucmons3yetcs) Buectd 1mo 100 Mo
MPOOBI, UCTIONB3Ys HAKOHEUHUKHU C a3PO30IbHBIM
OappepoM. B mpobupky  OTpPHUIIATEIHHOTO
koutpoinst (OK) Beimenenmst BHectn 100 MK
OKO. B mpoOupky MOJOKUTEIHHOTO KOHTPOJIS
(ITK) Bermenenus saecta 90 Mk OKO u 10 Mxor
ITKO (ecmu oH IpeayCMOTPEH TSI aHATTN3a).

4. [TmotHO 3aKPBITHIC TIPOOKI
TIIATETTPHO  TIE€peMelatbh Ha BOPTEKCE W
MIPONIEHTPU(YTHPOBATEH B TEUCHHUE S ¢ TIPH S THIC.
00/MHH Ha MUKPOICHTpU(DYTEe I yIAICHUS
Karejgb CO BHYTPEHHEH IOBEPXHOCTH KPBIIIKA
MPOOUPKHU. (MaHHBIA (PPAarMEeHT TEKCTa MOXKET HE
TIPOWTH aHTHUIIIIATHAT)

1.  Jluzupyroomuil pacTBOp W PpacTBOP
JUIT OTMBIBKH | (ecmu OHM — XPaHWINCH TIPH
temriepatype ot 2 nmo 8 °C) mporpers mpH
temriepatype or 60 mo 65 °C g0 moiHOTO
PacTBOPEHHSI KPHUCTAIIIOB.

2. 50 MKJT TU3HPYIOIIETO pacTBOpa J00ABUTH
B 1,5 M mpobupky Dmmenmopda ¢ odbpasmnoMm u
TOMOTEHH3HUPOBATh C TMOMOIIBIO CTEPHUIHLHOTO
MIECTHKA, OT/IEIBHOTO JIJIsl KaKI0T0 00pasia.

3. JloGaBuUTh K TOMOTCHHU3UPOBAHHOMY
obpasmy 450 WMKIT JIHM3UPYIOMIETO  PacTBOPA,
TiepeMenaTh Ha BOPTEKCE M TIOMECTUTH B TEPMOCTAT
Ha 10 vua ipu 60 °C.

4. UenrpudyrupoBars 7 MuH npu 5000
00/MHMH W TIEPEHECTH CYIEPHATAaHT B HOBBIC
MIPOMapKUPOBAHHBIC MPOOHPKH DTTeHIOpda.

Jst mpoenennst nanpHewmelr OT ob6pasmoB PHK BBKK, BeimeneHHBIX IByMs crocoOamw,

npuMeHsI KoMIUieKT peareHToB « PEBEPTA-Ly.

Jetanu onTuMu3anuy MpoTokoja mpoBeneHus OT mist m3ydaeMbIx 0Opa3IioB MPEICTaBICHBI B

Tabnume 3.
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Tabmuna 3 — XapakTepucTuKa OPUTHHAIBHOTO M MOAM(UIIMPOBAHHOTO MPOTOKOJIOB MOJYYCHHUS

kJIHK u3 Beimenennoir PHK BBKK

[IpoToKOa KOMIJIEKTa PEareHTOB ISl MOTYUYEHUS
k/IHK na marpune PHK «PEBEPTA-L»

MoauduupoBaHHBIH MPOTOKOJ KOMILJIEKTa
pearenTos i nosyuenus kJ{HK na matpune
PHK «PEBEPTA-L»

1. IIpUroToBUTH peakMOHHYIO CMeCh Ha 12
peaxuuid. JJns aToro B mpodupky ¢ RT-mix BHecTH
5 Mk RT-G-mix-1, TmaTensHO nepeMenats Ha
BOPTEKCE, OCaIuTh KaIUIM C KPBIILKHA MPOOUPKHU

1. K 9 mxn PHK-nipo6s1 no6aButs no 0,5 MK
PSMOTO U 00paTHOrO MpaiiMepoB KaKJ0ro

2. Tlepenectn mpoOMpPKH B aMILTH(PHUKATOP
(Tepmocrat) ¢ Temnepatypoit 70 °C Ha 2 muH, 50

°C Ha 5 MuH.

3. B mpobupky mo6autbl10,4 mxn RT-mix,
0,41 mxn RT-G-mix-1 u 0,5 mxn peBeprassl
(MMlv).

4. TloctaBuTh MPOOUPKH B aMILUIU(PUKATOP
(Tepmocrat) ¢ Temneparypoii 37 °C Ha 50 MuH.

KpPaTKOBPEMEHHBIM LEHTPH(PYTUPOBAHHUEM.

2. K mnomyueHHOMY pacTBOpy H00aBHTH 6
MK peBeprazbsl (MMIv), munerupoBats 5 pas,
nepemMemiatb Ha BopTekce. OcaauTb Karuiu
C  KpbIIIKA TPOOUPKH  KPaTKOBPEMEHHBIM
ueHTpu(yrupoBaHuem.

3. Buectn B npobupku mo 10 MK rotoBoit
PEaKLMOHHON CMECH.

4. Mcnonp3yss HAKOHEYHUKHU C a3pPO30JIbHBIM
Oapwepom, nobdaButh o 10 mxn PHK-nipoOs1 B
MPOOUPKH C PEaKIMOHHOM cMechio. OCTOPOIKHO
nepeMenaTb NUIMeTHPOBAHUEM.

5. ocTaBuTh NPOOMPKH B aMmIuIH(UKaTOp
(Tepmocrat) ¢ Temmneparypoii 37 °C Ha 30 MuH.

6. IlomyyenHyro B peakuuu 0OOpaTHOMH
tpanckpunuun  k/JIHK  nmna  mocnenyromieit
nocraHoBku [II[P paszBectu B 2 paza [AHK
Oydepom (k 20 wmkn k/JHK otnenbHBIM
HAaKOHEYHHKOM C  a’pO30JIbHBIM  Oapbepom
no6asute 20 wmxn JIHK-Oydepa, axkypaTtHO
nepemMeniats nunetTuponsanueM 10 pas).

[Mocne nonyuenus kJJHK Obu1a npoBeaena amrumpukanus. [Ipu padore ¢ 0OIBITUM KOIHYECTBOM
LUKJIOB, KaKk B IPOBOJUMOM 3KCIEPUMEHTE, YBEIMYMBAECTCSI BEPOATHOCTb BO3HUKHOBEHMS
Hecrienuduyeckoil ammnpukanui. B ¢Bs3u ¢ 9TUM, IS TIOTyYEHHsI Y€TKO BBIPAKEHHBIX PE3YJIbTATOB
Ha JIaHHOM JTarle UCCIIeZIOBaHUH MPOBOMIIN ONITUMHU3AINIO paOOTHI TPaiMepOoB.

Just ontumusanmu yenosuid [THP Hamu ObT poBeieH psii 9KCIIEPUMEHTOB, B X0JI¢ KOTOPBIX ObUIH
YCTAHOBJICHBI BapuaHThl OCTaHOBKH I[P ¢ cOOTBETCTBYIOIIMMHU MPOTOKOIAMHU JUIsI TIOAOOPAHHBIX
npaiimepos. [1pu 3ToM ObUTH U3yYEHBI CIENYIONIUE MapaMeTPhl: KOJIMYECTBO UKIOB aMIUTU(HUKAIINH,
BpeMsl JIEHaTypaluy, TeEMIIepaTypa OTKUra npaiMepoB, 3asiBJIEHHbBIE B MPOTOKOIax nmoctaHoBku [1LP
JUISL KX I0M napbl IpaiiMepoB.

B pesynbrare aHanm3za pazIMuYHBIX JIATEPATYPHBIX MCTOYHHUKOB HAMH ObLIA CBEJCHA JleTalbHAs
uHdopmarms o pexxumax rnocraHoBku OT-TTLP (tabmuma 4).

Tabnuua 4 — TemneparypHoO-BpeMEHHOM pexuM amiuindukanuu gparmenros BBKK

HaumenoBanue | Craauu amruimpukanau Temnepatypa Bpewms KomunyecTBo
LIMKJIOB
Jenarypauust 95°C 1 MuH
OT1xur 59 °C 1,5 MuH 30
Virl/Vir2 DnoHranus 72 °C 1 Muu
DdunanpHasA YIOHT AN 72 °C 7 MUH 1
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[Iponomxenune Tadnuiet 4

PSTVd-for- Jenarypanus 94 °C 1 MuH
Xbal/PSTVd- OTKUT 60 °C 1 mMun 30

rev-BamHI DoHranus 72 °C 1 Muu
DuHanbHAas YIIOHT AN 72 °C 5 MuH 1

Jenatypanus 95°C 30 cek
OTKuT 62 °C 30 cex 35

PS8EM/PSEOP DnoHTanus 72°C 45 cex
dunanpHas SI0OHT AU 72 °C 7 MuH 1

Jlenatypanus 94 °C 30 cex
OTxur 57 °C 1 MuH 35

PSTP/PSTM DoHranus 72 °C 1 mun
duHanbHAas dJIOHTAIHS 72 °C 8 MuH 1

Ha pucynkax 2 u 3 npencrasnens! pe3ynbraTsl moctanoBku OT-TILP nccnenyembix o6pasios Ha
OCHOBAaHUY BBIIICIPUBEICHHBIX TIPOTOKOJIOB.

R R

Virl/Vir2. 1 2 34 5 67T M

A - Virl/Vir2 b - PSTVd-for-Xbal/PSTVd-rev-BamHI
1 — Arponomuueckuii; 2 — Xyxosckwuii; 3 — Kypax; 4 — Crinpuion;
5 — Konomb6o, 6 - KZ 270704, 7 - [10105KUTEIIbHBII KOHTPOIIb
Pucynok 2 — Pesynpratsl nonydenssix [1LIP-npoaykToB nzonaros BBKK B arapoznom rene

[Ipu pabote c mapoit mpaiimepoB PSTVd-for-Xbal/PSTVd-rev-BamHI (360 m.H.) ¢parment
HK 6-ro o6pasua - KZ 270704 xak u 7-ro oOpa3na (IIOJIOKUTEIBHBI KOHTPOJIb) MPOSBUIMCH Ha
anekTpodoperpammax, ogHako 1-5 obOpasupl (ArpoHomuueckuit, JKykosckuid, Kypax, Croupunos,
Konom60), HecmoTpst Ha ux nopaxkenHocTs BBKK, mokaszanu otpunarensHyo peakuuio.

O6pasuesl 1-3 u 5 (Arponomuueckuii, XKykosckuid, Kypax, CniupuoH) 0butr HIeHTHGUIHUPOBAHBI
¢ momouplo mpaiiMepoB Virl/Vir2 (262 m.H.), oxHaKo MONTBEPKICHHBIM Bblme oOpasen 6 u
MOJIOKHUTENbHBIA KOHTPOJIb HE TPOSIBUIIHCE.
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L el e
| sl e b i M 1 2 3 4
A - PS7TP/PSTM b - PS88M/PS89P
1 —Toxrapl, 2 — Toxtap 2, 3 — Toxtap 3, 4 — Ciupunox
Pucynok 3 — Pesynprats! nonydenssix [1LIP-npoaykToB nzonaros BBKK B arapoznom rene

[Ipu pabote c npaiimepamu PS7P/PS7M u PS88M/PS89P dparmentst HK o6pasios 3, 4 (Toxrap 3
n Criupui0H) NPOSIBUIIMCH Ha diekTpodoperpammax. O6pasust 1 u 2 (Toxrap 1 u ToxTap 2), coOpanHbIe
C OJJHOrO KycTa, Kak u ToxTtap 3, He coaepKalu BUPOU.

Hns monmyuyenust Oosiee 4eTKUX O3HAOB 371eKTpodoperpaMM HaMH ObUIO PELICHO MOCTaBUTh
TEMIIEPATYypPHBII TIPaAMEHT Uil TpeX Nap MNpaliMepoB M BHECTH KOPPEKTUPOBKH B MPOTOKOI
amInduKanuy i napsl npaiimepos Virl/Vir2 (tabmuna 5).

Tabmuia 5 — Mccnenyembie TemnepaTypHbie pexumbl amiuindukanuu pparmeaToB BBKK ¢ yuerom
KOPPEKTHPOBOK

HaumenoBanue Cragun Temnepatypa Bpems KonunuecTBo
amruuKanuu LIHKJIOB
Jenatypanus 95°C 1 mun
60 °C; 59,7 °C; 59 °C;
Omxur 58,1 °C; 57 °C; 1 MuH 35
Virl/Vir2 56,1 °C; 55,4 °C; 55 °C
DoHranus 72 °C 1 mun
dunHagbHas 72 °C 5 MuH 1
SJIOHT AL
Jlenatypanus 95°C 30 cex
66 °C; 65,4 °C;
OTxur 64,4 °C; 62,9 °C; 61,1 °C; 30 cex 35
PS88M/PS89P 59,6 °C; 58,6 °C; 58 °C
DJoHTaUs 72 °C 45 cex
duHanpHas 72 °C 7 MUH 1
SJIOHT AL
Jenatypanus 94 °C 30 cex
53,1 °C; 53,7 °C;
OmKHT 55,1°C; 57 °C; 59,4 °C; 1 Mun 35
PS7P/PS7TM 61,4 °C; 62,5 °C; 63,1 °C
DJoHTanMs 72 °C 1 mun
dunHaabHasA 72 °C 8 MuH 1
DJIOHT AL
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HccnenoBanue TeMIepaTypHOTO TpaJueHTa aMILTH(UKaIuU MPOBOAMIOCTE Ha m3omsite BBKK
KyxoBckuii (prucyHOK 4).

v

T e e e e b

HuuBSas
L

M 66 o4 6l 586
65,4 629 596 58

Virl/Vir2 PS88M/PS89P

]

i
R |
i

6 e iTe e M
0 s8l'C S1C S5°C

10 —

. M 625'C;63,1°C
B O R v T s

PS7P/PST™M

PucyHnoxk 4 — Pe3zyabTatsl nonydenssix [IIIP-npogykToB
n3ossata BBKK JKykosckuli B arapo3Hom resne

Jannple pucyHKa 3 mMokasajiu, YTO aMIUTU(GUKAIUIO ¢ IPUMEHEHHeM Taphl mpaiimepoB Virl/Vir2
(262 bp) nnst nmarnoctuxu BBKK ciienyer npoBonuts ipu 56,1 °C, B cpaBHeHNH ¢ 3asiBIeHHBIMU 59 °C
[9]. 3asBiennas Temmepatypa orxura 60 °C s mapsl npaiimepoB Xbal/BamHI (360 bp) ontumanbua
[10]. JIBe mapsr npatimepoB PS88M/PS89P ¢ ontumanbrol Temmeparypoit 66 °C u 53,7 °C mis PS7P/
PS7M nio cpaBaenuro ¢ 3asBiaeHHBIME 62 °C 11 57 °C [11] COOTBETCTBEHHO, TAK)KE PEKOMEHIYIOCS U JIJISt
MIPOBE/ICHHSI CEKBEHUPOBAaHUS 00pa3IoB.

3akiaoueHue

[IpenmMy1iecTBOM ONTUMU3UPOBAHHOTO TpoTokona auarHocTukn BBKK sBusiercs mpocroit u
Majo3arpatHeiii cioco0 Beinenenns PHK u oTHocuTenpHas MOCTYMHOCTH MO IIEHE MO CPaBHEHHIO C
AIBTCPHATUBHBIMU TTOAXOAaMU. OCHOBHBIM OTHOCHTEJILHBIM HEAOCTATKOM  ABJISIFOTCA 3aTPAaTHOCTH
1 TpeOOBaHME B XPaHEHUH HCXOJHBIX PEAKTUBOB, MPU TPEOYEMBIX PEKUMAaX COTIACHO MHCTPYKIIHU.
DTOT MeTo o3BoJIsgeT noayunTsh PHK Ha moctaTouHOM ypoBHE, KOTOPBIH MOYKHO JOCTHIH C IIOMOIIIBIO
KOMMepYeCcKUX HabopoB.

Hecmotps Ha TO, 4TO IPOTOKOJL, TPUIOKEHHBIN K HA0OPY, OJIBEPICsl HE3HAYUTEIHHBIM MIOITPABKaM,
HanOoJiee ONTHMANTLHBIM BRIOpaH KoMMepUueckuit Habop «Pubo-copo» (PI'YH ITHUUD, PD).

B nomnonHeHnu K HeMy BbIICIICHHBIE 00pa3Ilbl UCTIOIB30BaIH s oaydenus kJJHK ¢ mpumenennem
kommepueckoro Habopa «PEBEPTA-Ly» (®I'VH LIHUND, PD).

WccnenoBanmsi ¢ mpuMeHeHneM map mpaitmepoB miast aeteknun BBKK (Virl/Vir2, PSTVd-for-
Xbal/PSTVd-rev-BamHI, PS§8M/PS89P, PS7P/PS7M) nokazanu Haudosiee 00beKTUBHBIE PE3YIIbTATHI
AUAarHOCTHUKU U3Yy4YaC€MBIX U30JIATOB MOCJIC BHCCCHUA KOPPEKTUPOBOK B IIPOTOKOJIA aMHJ’II/I(bI/IKaHI/II/I.
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s Tpex w3 HUX ObLIa aJanTHPOBaHA ONTHUMANIbHAS TEMIIepaTypa OTXKUTa mpaiiMepos. [ mapbr
npaitmepoB Virl/Vir2 ckoppeKTUPOBAHBI: KOJTUIECTBO IUKJIOB aMILTH(PUKAIIAN — 3 5 ITUKJIOB, B CPaBHEHUH
¢ 3asBJICHHBIMU 30 IUKIaMHU, IPOIOJDKATEIHFHOCTD OTKHTA ¢ 1,5 MUH HA 1 MUH ¥ TIPOAOKUTEITEHOCTD
(¢uHanbHOM dyoHTanMU ¢ 7 MHH Ha 5 MuH. [IpoBeseHue aMITMpHUKANUU C TPUMEHEHHEM Iaphbl
npaiimepoB Virl/Vir2 (262 bp) ontumansHo npu temneparype 56,1 °C. [1apa npaiimepoB Xbal/BamHI
(360 bp) ahdexTrBHO padoTana npu 3asBieHHON Temenparype 60 °C.

YcranoBieHo, 4To s moaTBepkaeHus nuarnoctukn BBKK B 00pasmax kaproderns c mpuMeHeHueM
mmapsI ipaiiMepoB PS88M/PS89P onrrumansHa Temmeparypa 66 °C, o cpaBHEHUIO ¢ 3asBiaeHHON 62 °C.
[paitmepsr PS7P/PS7M 6Goinee 3¢ (hekTUBHO MPOSIBIISIUCH ITpH Temiepatype 53,7 °C.

Otpaborannas mporpamMa auarnoctuku BBKK moker crmocobcTBOBaTh yCKOpeHHIO IMporecca
JUAarHOCTUKK TPH OOHapY)KEHUH 0YaroB 3apaK€HHsI; MOBBILICHUH TOYHOCTH U YYBCTBHTEIBHOCTH
TECTUPOBAHHMS, YTO BAYKHO IS PABUIIBHOM TUATHOCTHKY U TIPOBEICHUS MTOCIIETYIONINX UCCIIC0OBAHUN;
MOKET YMEHBIIUTH KOJMUECTBO JIO)KHOTIOJIOKHUTEIBHBIX PE3yIbTAaTOB M TIO3BOJIUT BHIOpAaTh Hambolee
aKkTyanbHbIe TTpoTokoa s moctanoBku OT-TITLP mst merekmmu BBKK.

Bxaan aBTopoB

MC, BX, CB: yuactBoBanu B cOope u moaroroBke oOpasuoB s I1LP-guarnoctuku BBKK.
MC: Bomosnnwia naboparopHble aHamu3bl Metogom OT-IILIP, mposena o0pa®oTKy HaHHBIX U
aHanm3 pesynbratoB auarHoctuku. MC, BX, CB: moaroTtoBmim JuTepaTypHBI 0030p, H3IIOKUIH
pe3yabTaThl MCCICIOBAHWN, BBITIONHWIN aHAIW3 NAaHHBIX W moarotoBmwin crtathio. MC, BX, CB:
NPOBENM OKOHYATENHHYIO PEIAaKIMI0 U BEIYUTKY. Bce aBTOPBI MPOYUTAIH, POCMOTPEIH B O00pHIN
OKOHYATEJbHYIO PEaKIIHI0 PYKOIIUCH.

HNudopmanust 0 GpuHAHCUPOBAHUHU

HccenenoBanwmst mpoBOAUITHCE B paMKax mporpaMmMHo-mienieBoro hnaancupoBanuss MCX PK rna 2024-
2026 ronsr mporpamMmbl BR22887230 «Co3manue 2 GeKTHBHON CUCTEMBI yIIpaBlIeHHS YUCICHHOCTHIO
MOMYJIALMN KapaHTHUHHBIX BPEIHBIX OPraHU3MOB, OTPAHWYEHO PACIPOCTPAHEHHBIX HA TEPPUTOPHUH
PK», mo mpoekry: «llpoBenenne ampoOanuy COBPEMEHHBIX METOAOB ITHArHOCTHKH KapaHTHHHBIX
BpEIHBIX OPraHU3MOB» U JOKTOPCKOH JUccepTalMOHHOM paboThl Ha TeMy «B3anmoneiicTBue Bupounaa
BEPETCHOBUAHOCTH KIyOHEH KapTodess ¢ BUPYCHBIMH IIaTOTEHaMH M PacTCHUSIMHU-XO035€BaMHU
cemeiicTBa Solanaceae».

BaaropapnocTs

ABTOpBI BBIPAXKAIOT OJIAr0JJAPHOCTh COTPYJHUKAM U 3aBenyrolieMy JlaGoparopuu NMpHKIIaTHON
regetukn TOO «HarmonaneHeni nentp ouotexunonorun» (HLB) LlleBnoBy A.b. 3a mpemocTaBiieHue
n1a00paTOPHBIX PECYPCOB, IIEHHBIE PEKOMEHAaNNH 110 onrtuMu3aruu mpotokona OT-ITLP-1naraocTiku
BBKK u noajiepxKky B IpOBEIEHUH UCCIIE0BaHUM.
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Kapton TyiinekTepi Buponasinbin [ITP tuarnocTukacbiHa apHATIFAH XaTTAMAHBI
oHTallanaAbIpy (Potato spindle tuber viroid, PSTVd)

Cyneitman M.A., Xacanos B.T., Bonorun C.I'.

Tyiiin

Anrpimiapttap MeH MakcaT. Kapron tyiiHekTtepinin Bupouni (6ynan opi - KTB, Buponn) - Oy
aybll IIapyallbUIbIFbIHA aTapIIbIKTAl 3USAH KENTIPeTiH KaHa KayilTi KapaHTHHIIK MaTOreH. 3epTTey
KYMBICBIHBIH ©3eKTUIirT — KTB-bIH epTe aHbIKTay MOJEKYIaJbIK JHArHOCTUKACBIH d3ipiey. Ocbl
seprreyaid Makcatel KTB-wiHbH [ITP nuarHoctwkacel VIIH apHaibl IpadMepiiep/i MaigaiaHa
oTeIpbn, Kepi Tpanckpunuususl (KT-ITTP) sxyprisyai onraitnanasipy.

Marepuangap meH auictep. KTB-biH nuarnoctukanay ymin PSTVd-for-Xbal, PSTVd-rev-BamHI,
PS88M, PS89P, PS7P, PS7M, Virl, Vir2 Bupownika ToH IpaiiMepiiepi TaHnamibl. Makanama oTaH IbIK
xoHe 1merengik KTB ynrinepinin KT-IITP nuarHoctukachiHa KbIcKamia cuUmaTTaMa KeNTipuUlreH.
PeakuusiHbl OHTaMIaHABIPY YLIIH NpaiiMepiiepli KYHAipy (OTKUT) TeMiepaTypachlHbIH TPAJUEHTI Je
3epTTEIII.

Hormwxkenep. Ocimaix marepuansiHadn KTB-biH auarsHocTukanayma TaHalFaH Hpaidmepiepi
Kosigana oTeipbin, yesiHblIFaH KT-IITP cxemachiH KongaHy apKbUIbl dKOFaphl 9pi THIMII HOTHXKETe KOJI
JKETKIZLIIII.

Kopeiteiaasl. Ocimuik marepuansiigarsl KTB-blH MamaHZaHIbIpbUIFaH apHaiibl TIpaiiMepiep
MeH oHrtarnaneipeiFad KT-ITTP npoTokonmapbiH KoyijaHy apKbUIbl €pTe JUArHOCTHKANAyaa COTTI
HOTHIKEre KOJI XKeTKi3yre MyMKiHaik Oepeni. 3eprrey Hotmwkenepi Kasakcran PeciryOiarKachIHBIH TYKBIMIIBIK
KapTONTBIH Canachl MEH (PUTOCAHUTAPHUSIIBIK MOHUTOPHHTIH OaKbUiayia YIIKEH MaHbI3Fa He.

KiaT ce3nep: kapron TYHHEKTEpiHIH BUPOU/bI;, IMarHOCTHKA; KAPAaHTUH/IK HBICAH; NOJIMMEPa3 bl
Ti30€KTi peakUMsIHBIH Kepi TPAHCKPHUIILHSICHL; IpaliMepIiep; CEKBEHHUPIIEY.

Optimization of the protocol for PCR diagnosis of Potato tuber spindle viroid
(Potato spindle tuber viroid, PSTVd)

Madina A. Suleiman, Vadim T. Khassanov, Semyon G. Vologin

Abstract

Background and Aim. Potato tuber spindle viroid (hereinafter - PSTVd, viroid) is a dangerous
quarantine pathogen capable of causing significant economic losses in agriculture. An urgent task is
the development of a molecular diagnostic method for PSTVd to ensure its early detection. The aim of
this study was to optimize the reverse transcriptase polymerase chain reaction (RT-PCR) method using
specific primers for the diagnosis of PSTVd.

Materials and Methods. For the diagnosis of PSTVd, primers PSTVd-for-Xbal, PSTVd-rev-BamHI,
PS88M, PS89P, PS7P, PS7M, Virl, and Vir2, which are specific to viroid, were selected. This article
provides a brief description of RT-PCR diagnostics of both domestic and foreign samples of PSTVd.
The temperature gradient of primer annealing was also studied to optimize the reaction.

Results. The application of the proposed RT-PCR scheme using selected primers demonstrated high
efficiency in diagnosing of PSTVd in plant material.

Conclusion. The optimized RT-PCR protocols using specific primers can be successfully applied
for early diagnosis of PSTVd in plant material. The results of the study are important for phytosanitary
monitoring and quality control of seed potatoes in the Republic of Kazakhstan.

Keywords: potato tuber spindle viroid; diagnosis; quarantine object; reverse transcriptase polymerase
chain reaction; primer; sequencing.
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AHHOTALUA

[pennoceuiku u 11e11b. Kaprodens (Solanum tuberosum L.) 3aHUMaeT 0JTHO U3 BEIYIIUX MECT CPEIU
IIPOJIOBOJIBCTBEHHBIX KYJIBTYp MHpPa, KyJIbTUBUPYSCH Oojiee ueM B 159 crpanax. [lpu nmoTeHnnanpHON
ypokariHoctu g0 60-100 T/ra morepu mpu XpaHeHUH MOTyT nocturatb 60% BeiencTBUE TOPaKEHUS
kiryOHel ¢urtonatorenamu. Cpenu Bo30yauTeseil 3a00eBaHUi, BOSHUKAONINX B MEPHOJ XPaHEHUS,
OCOOCHHO OIACHBIMH CYMTarOTCs TpuObl poja Fusarium u3-3a UX CHOCOOHOCTU BBI3BIBATH THUCHHE
kiryOHelt. Llenmpio JaHHOTO MCCIeOBaHUS SBISIETCS KOMIUIGKCHAs WICHTU(UKANWS BO30yauTeneit
CYXOH THHIH KITyOHEH KapToderns.

Martepuansl 1 MeTonbl. OOBEKTOM HCCIENOBAHUS SIBISUTUCH KIIYOHH KapTodess ¢ Mpu3HaKaMu
cyxoi rHwiM. Iy MOp]ONIOrHYecKuX HMCCACIOBAaHUI OCYIISCTBIISIIN BBIJICICHUE YHCTHIX KYJIBTYD
BO30OyIuTeNell Ha NHTATENBHBIX Cpeaax, IOCJe Yero MPOBOAWIM ONHCAHWE MaKPOCKOMUYECKHX
XapaKTEPUCTUK KOJIOHUH U MUKPOCKOITMYECKOE U3YUCHUE CTPYKTYPHBIX 0coOeHHOCTEl. Molieky sipHas
naeHTUGUKAMS  BKIIoYajga BbeigeneHue TeHoMHol JIHK, aMmmdukanuio TEHOB MWIICHU,
CCKBEHUPOBAHUE IMOJIyYCHHBIX (DPArMEHTOB U MOCICIYIOIIEe COMOCTABICHUE MOCIIEI0BATEIBHOCTEH
C JaHHBIMH MeXTyHapomHoW 0Oa3zbl GenBank nmns ompenenenwst BuAa HM3OJSIMOHHBIX IITAMMOB.
[TaTOreHHOCTh BBINICJICHHBIX IITAMMOB OICHHBAJIU MyTEM MCKYCCTBEHHOTO 3apaKCHUs 3JI0POBBIX
KITyOHEH.

Pesynbrarer u 0o0cyxaeHue. B pesynbrare u3 kiyOHeW kapTodens ¢ CUMITOMaMH CYXOW THHIIU
OBLTH BBIZICIICHBI M30JIATHI, IpUHAAIEKamme ponam Alternaria, Talaromyces, Fusarium, Aspergillius,
Penicillium. Tect Ha MaTOTEHHOCTH JIJISl U30IIATOB pona Alternaria, Talaromyces w Fusarium moxaszain,
YTO BCE UCCIICAOBAHHBIC H30JIAThI BBI3bIBAIIM 3a00JICBAHUE KITYOHEH € Pa3IMYHOMN CTEIIEHBIO MOPAKECHUS.
HauGonpiryro  arpeccCMBHOCTB TMPOJAEMOHCTPUpOBaNHM Tpub ponxa Fusarium, BBI3bIBas IOJIHYHO
JISTpaialliio TKaHeH KiyOHeH B TeYeHHE JBYX MECSIEB dKCIo3ulinu. [IoBTOpHOE BBIJICIICHUE TEX KE
KyJbTYp U3 HH(DUIIMPOBAHHBIX TKaHEW C TIOJTBEPKJACHUEM UX UACHTUYHOCTH 110 MOP(OIOTHISCKUM U
MOJICKYJIIPHBIM IIPHU3HAKaM COOTBETCTBYET IOCTy 1aTaM Koxa u moATBEpIKAaeT CBA3b MEXK1y [TATOrC€HOM
u 3a00JICBaHUCM.

3akmouenue. [IpoBeaéHHBIN (QUITOreHeTHYEeCKNH aHAITU3 MIPEJICTaBUTeNeH poa Fusarium mokasan,
YTO Pa3IUYHbIE BUJBI (DOPMUPYIOT YETKO pa3rpaHUYCHHBIE U CTATUCTUYECKHU MOJIEP)KHUBAEMbIE TPYTIIIHI,
YTO CBHJICTEIICTBYET 00 UX TEHETHUECKOM Pa3HOPOIHOCTH U ITOATBEPIKIaeT 000CHOBAHHOCTH BUIOBOM
KJIACCU(UKAIMH TPU HCIIOJIb30BaHUU MYJIBTHIOKYCHOTO moaxoja. Kazaxcranckuii uzonsart Fusarium
sporotrichioides crpynImupoBajICsl ¢ ATAJOHHBIM SIHUTUIIHBIM IIITAMMOM, 4TO HaJEKHO MOJITBEPIKIACT
€ro TaKCOHOMHYECKYI0 HWIACHTHUYHOCTh Ha OCHOBE MapKepOB: BHYTPEHHETO TpPaHCKPHOWPYyeMOTo
cneticepa (ITS) u ¢pakropa snonrauuu tpancnsauuu 1-aneda (TEF-1a).

KuroueBsle ciaoBa: Fusarium; ITS; TEF-1a; cyxas THIIE.
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Beenenne

Kaprodens (Solanum tuberosum L.) B MUPOBOW CTPYKType BO3JENbIBAHUS NMHUIICBBIX PacTCHUN
3aHUMAeT OJHO M3 BEAYIIMX MECT. DTO OCHOBHOM MPOAYKT MUTaHMs A 1,3 Muiuimapaa denoBeK
C MHUPOBBIM Ipou3BojacTBOM Oosee 368 mun T B 2018 romy [1]. Bosee 159 crtpan 3anumarorcs
BbIpalllMBaHUEM KapTodessi, B HacTosuiee Bpems u3BectHO Oosee 5000 copToB 3TO# KynabTypsl [2].
PacueTrHas noreHIManbHAs NPOILYKTUBHOCTH KYJIbTYPbI B ONTHMAIBHBIX YCIOBHIX MOXET COCTaBIISATh
60-100 1/ra [3].

B coBpeMeHHBIX yCIIOBHSX, KOT/1a KAPTO(EIIb BHIPAIIMBACTCS B OOIBLIMX MacIITadax, dKOHOMUIECKU
HE OIPaBJaHbl IOTEPU MPOLYKIMHY Ha 3aBEPILAIOIINX OTIepalusiX TeXHoJornyeckoro nukia. Kaprogens
MOJKET MOPaXKaTbCsi C 3aMETHBIM YKOHOMHUYECKUM YILEpOOM MPpUMEpHO 54 BUIaMH (PUTONATOTCHHBIX
rpuboB, 39 Bumamu BUpycoB, 19 Bumamu Hematoj, 3 Bumamu ¢uToriazM, 11 Bugamu OakTepuid.
3HauynTeNbHAs YaCTh NOIY4YEeHHOT0 yposxkasi, oT 30 1o 60%, MokeT ObITh MOTEPsIHA TP XpaHeHuH [4-5].

B Kazaxcrane Bo30yauTesssMU CyXOil THHJIM MOTYT ObITb TPUOBI F. oXysporum, a Takxe Apyrue
BHJIBI 3TOTO poja [6-8].

[1o maHHBIM POCCUHCKUX HUCCIIEI0OBATENECH B KAUeCTBE BO30OYAUTEINICH THUIICH 1 yBsiIaHUsI KapTodeis
BBISIBJICHBI MIPEACTABUTEIN CEMH KOMILICKCOB BUIOB (y3apueBbix rpuboB — Fusarium sambucinum,
F. oxysporum, F. tricinctum, F. incarnatum-equiseti, F. redolens, F. solani w F. nisikadoi [9]. B
TarapcTane OCHOBHBIMH BO30YIUTEISIMU CyXOW THHJIM BBIACISUIUCH BUABl F. oxysporum, F. solani,
F. sambucinum, F. sporotrichioides. I1o pesynpTaram kiryOHeBOro KapTodens aHaausa, IpoBEICHHOTO
B 3TOM PETHOHE PacIpOCTPAHEHHOCTh CYXOH (y3apro3HO rHiiIH coctasisia 77,8% [10, 11].

Wnentudukanus Bo30yAMTENICH OCYILECTBISETCS C HCIOJIB30BAaHUEM, KaK MOP(OIOrHuecKux
XapaKTePUCTUK, TaK M MOJEKYIAPHBIX METOZOB, 4TO olOecredynBaeT Oojiee TOUHOE M HAICKHOE
OIIpeleNiCHNEe WX BHUJOBOM NPHHAMICKHOCTH. 11 MHUKPOMHLETOB, KaK H3BECTHO, ONTHUMAJIbHBIM
it uaeHtudukanuu sensercs /7S pernoH, oH pekoMeHoBaH kak nepsuynbiil JJHK-mrpuxkon mos
pasnuuHbIX rpynn rpudos [12].

OpmHako, JIsi 3HAYUTCIBHOM dYacTH TakcOoHOB (~17%) ObuIO0 mOKazaHo, uto [7S sBIseTCA
MaJIOMH()OPMATUBHBIM, TIOTOMY OHHM HE MOTYT OBITh HaJEKHO HACHTU(GHUIHMPOBAHBI A0 BUIOBOIO
yposas [13, 14]. Henocrarounast nHGOPMAaTUBHOCTb NPH HCIIOIB30BaHUM /7S MOXKET OBITH CBA3aHA
C HEJABHO NMOKa3aHHOW BHYTPUI€HOMHOW M3MEHUMBOCTHIO JJII MYJBTUKONMUMHBIX T'€HOB, KOTOpas B
HEKOTOPBIX CIYYasX MOXKET IPEBBIIATh MEKBUI0BYIO H3MEHUMBOCTH (OCOOEHHO 3TO poOIEeMaTHIHO
JUISE BUJIOBBIX KOMIUIEKCOB), 4YTO 3aTpyaHseT uaeHTu(ukanuio BumoB [15]. Bropuunsie JIHK-
IITPUXKOJIBI - B OCHOBHOM 0€IIOK Koaupyronwme ydactku (Hanpumep, TEF1-a, RPBI1, RPB2, 3-tubulin,
CaM), Bc€ gariie BHeIPSIOTCS ISl LACHTU(PHUKALUY BHYTPUBHIOBBIX TAKCOHOB, r1¢ /7S He o0ecrieunBaeT
JIOCTAaTOYHOU TOUHOCTH [16].

Kak mnokaszan 0030p Hay4HOH JMTepaTypbl, HCCICIOBAaHHEM TAaKCOHOMHUYECKOI'O cTaTyca H
BPEIOHOCHOCTH T'pUOOB, MOpPaKAIOMINX KIYyOHH KapTo(ens, akTMBHO 3aHHUMAIOTCSl YUEHBIC BO BCEX
peruoHax MHupa, rie IaHHas KyJIbTypa LIMPOKO BO3AEIIBIBACTCS. DTH UCCIICI0BAHMUS CIIOCOOCTBYIOT OoJjIee
YCIICIIHOW CEJIEKLMOHHON paboTe, HAalpaBJICHHON Ha CO3/1aHUE COPTOB, YCTOWYMBBIX K BO30YAUTEISAM
Cyxol rauim kaprodens [17].

B cBsi3u ¢ 3TUM, H3y4YeHHUE CIIEKTPa NMAaTOrCHOB, BBI3BIBAIOLINX CYXYIO THWIb KIIyOHEH B yCIOBHUSX
Kazaxcrana, npeacrasiisieT 0cOOyI0 aKTyaJIbHOCTb U BaKHOCTH [Tl 00€CTICUEeHUS! IPOAOBOILCTBEHHOM
0€3011acHOCTH CTPaHbI.

Hacrosimiee uccnenoBaHne HampaBiIeHO Ha KOMIUICKCHYIO MICHTU(HMKALMIO BO30yauTenen
CYXOH THHJIM KapTo(ens ¢ NPUMEHEHHEM MOP(OIOTHYECKUX W MOJEKYJSPHBIX METOIOB, & TAKKE
TECTUPOBAHMSI MATOTCHHOCTH BBIIEJICHHBIX H30JATOB. llonmydeHHBIE pe3ynbTaTbl MOTYT CIYXXUTh
OCHOBOM [y1s1 pa3paboTku 3P PEeKTUBHBIX CTPATETHH KOHTPOJIS CyXOH THUIIM KapToders.

MartepuaJibl 1 METOABI

Obvexmamu uccre0oganuii ObUTH, TOPAXKEHHBIE CYXOH T'HUJIBbIO, KIyOHHM KapTo(ens COpTOB
Ka3axCTaHCKOW u 3apyOexHol cenekuuu: babaeB, YmkoHsp, AnbsHc, [lamstu Konaea, AcraHa,
Kanaiican, Axcop, Kapacaiickuii, Onem, Toxtap, Hapnu, Tamama, bonamak, Huap, Ynan, Tamsip,
I'ana, Konom6a, Pomano. KiryOnu kaprodenst st uccnenosanuii 0pum nosryuensl u3 TOO «Kazaxckuit
HAYYHO-HCCIICAOBATEIbCKUIA HMHCTUTYT MiiogooBoiueBoactsa» (KasHMUW mnmonoosomeBonacTsa)
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AnmaruHCcKOl oOmactu, depmepckux xo3saicTB Kocranaiickoit o0Onactu, (hepMepcKknx W AadHBIX
X034icTB AKMOIUHCKOM oOiactu B 2023-2024 rogax.

Kaprodens B AMaTHHCKON BBIPAIMBAICS Ha TEMHO-KAIITAHOBOH, CPETHECYTITMHUCTON TIouBe. B
MaXOTHOM CJIO€ ITOYBHI cojiepkuTcs 2,9-3,0% rymyca; 0,18-0,20% obmiero a3ora; 0,19-0,20% BanoBoro
¢dochopa. Kimmar npearopHoit 30HbI 10ro-Boctoka Kazaxcrana siBisieTcsl pe3KO KOHTHHEHTAJIbHBIM.
Cpenusis Temmnieparypa wrons 22-24 °C rtemna, sHBaps — 6-10 °C mopo3a. ['omoBoe KommdecTBO
aTMoc(hepHbIX 0caakoB cocTaBiseT 350-600 Mm.

B Kocranaiickoii 06sacTu KapTo(elib BRIPAIMBAJICS HAa YePHO3eMax 0OBIKHOBEHHBIX KapOOHATHBIX.
MormrHocTh TyMycoBoTo Topr3oHTa cocTtaBisiia 40-80 cm. Coxeprkanne rymyca — He meHee 4%, a3ora
0,4-0,7%. KnuMat pe3ko KOHTUHEHTAIbHBIN yMEPEHHBIH. XapaKTEepHbIMU UYEPTAMU SBIISIOTCS pE3KHeE
CC30HHBIC U CYTOYHbIC KOJICOaHUs TEMIIEPATYPhl, CYXOCTh BO3/lyXa U YacThIe CUIIbHBIC BeTpbl. CpeiHss
temrrepaTypa utoist — 21,5 °C, saBaps — -15 °C. CpegHerogoBoe KoarmdecTBo 0cankoB — 290-360 M.

B AxMoarHCKOH 001aCTH TOYBBI, HA KOTOPBIX BO3/IEIIBIBAJICS KApTO(EIh, ObLIH TEMHO-KAIITAHOBBIE
KapOOHaTHBIC ¢ cojepkanueM rymyca 2,9%. CoaeprkaHue MOJBHKHBIX ()OPM MUTATEIBHBIX BEIIECTB
OYCHb HU3KOE — HUTPATHBIN a30T 2,01 Mr/kr, moaBmwxkHbBIH hochop — 3,85 mr/kr. Kitmmar teppuropuu
PE3KO KOHTHHEHTANBHBIN, CpEeIHEr00Basi TeMIepaTypa BO3AyXa MOJIO0KUTENbHAs U cocTaBisieT +1,7
°C. XapaKTepHbIM KIIMMATHUECKUM (DAKTOPOM SIBJISIFOTCS OCAJIKH, OT KOJTMUECTBA U BPEMEHH BBINA ICHHS
KOTOPBIX 3aBUCUT YPOKAIHOCTh BO3JENbIBAEMBIX KylbTYyp. Cpennerogosas cymma ocagkos 301,2 MM ¢
HEPaBHOMEPHBIM PACTIPEICICHUEM 10 BEreTAlNU, JICTHUH MEPUOJT XapaKTEPU3yeTCs CyXOCTHIO.

B romer uccnemoBanuii 2023-2024 MeTEOyCIOBHS CYIIECTBEHHO HE OTIMYAINCH OT CPEIHUX
MHOTOJIETHUX NaHHBIX. Ha Oompmrelt wactu tepputopun Kaszaxcrana 3a 2023-2024 rombl ocaikoB
BBITIAJIO JIUOO OKOJIO HOPMBI, JTHOO0 UyTh 0OJIbIIIE HOPMbI. MaKkCHMAaJIBHO TIPEBHINIEHA TOI0Basi HOPMa B
AxmonuHCKoOU o6macTu. JleTom 3HaUeHHME CpeHEH 10 CTpaHe aHOMAIIMU TEMIIEPATYPhl BO3yXa JIETOM
cocraBmio 0,93 °C, ouar orpuratenbHbIX aHoManuil 3aanMain Kocranaiickas obmactu. Hanbounbimme
MIPEBBILLICHUS] CPEHUX TeMIIepaTyp ObuIM B ATMaTUHCKOM obnactu [18, 19].

Hamu Obi1 mmpoBeieH KOMIUIEKC METOJIOB MCCIIEIOBAHMS MTOTYYEHHOTO MaTepraa, BKIIOYAIOIIHI
MaKpOCKOITMYECKHii (TTaTorpaduveckuii), MUKPOCKOITMYECKUH, MUKPOOHUOIOTHUECKAN METOIBI.

Makpockonuueckuii  (marorpaduiyecknil) MeToJ TO3BOJISIET  JAWArHOCTHUPOBAaTh  0OJIE3HB
HEBOOPYXEHHBIM TJIA30M WJIM TPU MOMOIIH JTymbl. COTIacHO 3TOMY METOAY, BO30YIUTENs OOJe3HU
OTIPEIeTISICTCS [0 XapaKTePHBIM II0I0OBBIM TEJIaM, CIIOPOHOIICHHSIM, a TAKIKE 10 TPU3HAKAM ITaTOJIOTHH.
Ha ocHOBaHMHM 3THX TIPU3HAKOB MOYKHO YCTaHOBHUTH TUII OoJie3HH (Tabnuma 1).

Tabmuma 1 — CumMnTOMBI TOpakeHU KITyOHEH kapTodens, Mpu MakpocKonmuyeckoM aHaimze [20]

No MaxkpockonuyecKkuii aHaaus3 boiesnb

Ha xyOHsiX BUIHBI cepoBaTo-Oyphle, clierka BaBlICHHBIC MSTHA,
MSIKOTh pBIXJIasi, OypoBarasi ¢ IMyCTOTaMH, 3allOJIHEHHBIC MHIICINEM
rpuba. imeroTcst CKi1aJKu MOKPOBHOM TKAHU BOKPYT MECTa IEPBHYHOTO dyszapuo3Has
1 | maTHa. Ha moBepXHOCTH CKIIaJIOK 00pa3yroTCs PhIXJIbIE MOIYIIEYKH THUJTb
CIIOPOHOIICHUSI TPUOOB TOSBISIOTCS JKEITOBATHIC, PO30BATHIC HIIU
Oenechle moayuieuku. [Ipu riry0okoM nmopakeHuu poOKoBasi TKAHb U
MSIKOTb YepHEET, KITyOCHb BBICHIXAET, CTAHOBUTCS JIETKUM M TBEPIBIM.

Ha moBepxHOCcTH KiTyOHEH, 00pa3yroTcsi pe3Ko OTIHYArOIIHecs
OT 3/I0pOBOM YacTH BJIaBJICHHbIC IISITHA HEMPABHIBHOW (OPMBI,
Oosiee TEMHBIE, YeM IMOKPOBHAs TKaHb. Ha MOBEpXHOCTH OOJNBIINX AnbTepHapuos,
2 | mITeH UMEIOTCS MOPIIUHBI, PACIIONIOKEHHBIC TI0 KpyTry. Ha paspese MaKpOoCIOpro3
B MeCTax HEKPO30B TKAaHU KIyOHS 3arHUBAIOT IO THITY CyXOW THUIIH,
MpeBpaniasch B MIOTHYIO, TBEPIYIO, CYXyI0 YepPHOBATO-KOPUIHEBYIO
Maccy, Pe3KO OTIUYAIONLYIOCS OT 3I0pPOBOM TKaHH.

Jisa Gomee TOYHOTO ompezesieHus] BO30YAUTENS OOBIYHO MPUMEHSIOT JOTIOTHUTEIbHBIE METOIBI,
KaK TPaBUIIO, B TaOOPAaTOPHBIX YCIOBHUSX.

MuKpOCKOMUYECKUH METO/T UCTIOIH30BAJICS JJIS OTPEACTICHISI BH/Ia BO3OYIUTENS U yCTAHOBIICHUS
HaJIMYUs TTATOTeHA B TKAHAX pacTeHHS. biiarogaps MUKpOCKOIIMH BO3MOXKHO OOHAPYKUTh XapaKTepPHBIE
MIPU3HAKH, IPUCYIIHE KOHKPETHOMY TIAaTOTeHY, Takne Kak (hopMa ¥ IBET CTIOp y TPHOOB.
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Omnpenenenust 3apaXeHHOCTH KiIyOHeH kaprodens. s DHOITydeHUs] YHUCTBIX  KYJIBTYP
MHUKPOOPTraHU3MOB, CTEPHIIBHO IEPECHOCHIIN BBIPOCIINE TU(BI WIN CHOPOHOIICHHUS Ha arapu30BaHHbIC
Cpeabl, KOTOPbIE COAEP KA aHTUOMOTHK TETPALMKIINH, I IPEAOTBPAILEHHS pOCTa HEXEIaTeIbHbIX
MHUKPOOPraHU3MOB. B 1omonHeHne K 3TUM MeToAaM MPUMEHSUIN H30JILUI0 IO OAHOM rude, KoTopas
MIEPEHOCUIIaCh HA OTACIbHYIO YalKy [leTpu ¢ muraTesbHON cpeoi, 4To CocOOCTBOBAIIO MOIYUCHUIO
OJHOPOAHBIX, YUCTHIX KYJIBTYP.

Hcnonb3yemble nmUTaTENbHBIC CPEIbl BKIIOYAIM: OBCSHOW arap, cpeay Yameka, kaproderabHO-
TIIOKO3HBIN arap, CaOypo, HubepeHra u TONONHBIA arap C JHUCTBSIMH TBO3IWKH. ODTH CPEIbI
o0ecneunBaoT ONTUMAJIBHBIC YCIIOBHS VISl POCTa PA3IMYHBIX BUJOB MUKPOMHIIETOB M MO3BOJISIIOT MX
UACHTH(UKALUIO U TOCIEAYIOMNN aHaN3.

WnenTndukanuss MUKPOMHIIETOB OCYLIECTBISIaCh Ha OCHOBE MOP(OIOTO-KYJIbTYPaIbHbBIX
MIPU3HAKOB C UCITOIF30BAHUEM METOJIOB CBETOBOI MUKpockonuu Ha Mukpockomnax (MICROS, Austria),
ipu oOmem yBenumaennn x 100, x600, x1000 pa3. s ycTaHOBIEHVS BUIOBOH MPUHAIKHOCTH rprda
HCIIONb30BaNM onpenenutenu [21-23].

AHanu3 MaTOreHHOCTH INITaMMOB BBIIEJICHHBIX M30JIATOB K KIyOHSIM KapTodens MpOBOIMIN IO
MeTouke, npemoxeHnoi 1.10. ['aekaesoui v ap. (2023) [24]. KinyOuu kapTodens copTa rana (ypoxait
2024 r.) moBepxHOCTHO 0OpadarbiBamy 5% TIMIIOXJIOPUTOM HATpHS B T€UEHHE 2-3 MHH, IPOMbIBAIN
JUCTWIIMPOBAHHON BOAOH M BRICYIIMBAIHN NIPY KOMHATHON TeMiiepaType. B crononHol yacTu nenanu
oTBepcTHe TITyOnHOM 20 MM 1 mpuHON 5 MM. M3 KynmbTyp TprOOB, TpeIBapUTEIHHO BBIPAIIICHHBIX Ha
Yarmeka B TeueHHE 7 CyTOK, BBIPE3aJId JTUCKH AUAMETPOM 4 MM M IOMEILIAIN UX BHYTPb OTBEPCTHS B
KIIyOHE, KOTOPOE 3aKpBIBAIN BBIPE3aHHBIM IIMJIMHIPOM KIyOHA. OJHMM IITaMMOM MHOKYJIMPOBAIU 3
KITyOHsI, 3aT€M MOMEIIAIN UX B CTEKJISIHHBIC KIOBETHI, HETJIOTHO 3aKPbIBAJIM KPBIIIKOW U MHKYOHUpPOBaIN
B TeueHHe 4 Helenb. B KOHTPOIbHOM BapHaHTe B OTBEPCTHE MTOMEIIAIN JUCK YUCTOM cpenoi Yaneka.
[Ipu nosiBIeHNM POCTKOB Ha KITYOHSIX, MX yAaasuin. Yepes 4 Hefenu KiyOHU pa3pesaiy IMOIoiIaM BIOJb
OCH MHOKYJISIIMU M U3MEPSIIN ePIeHINKYIISIPHBIC THaMETPbl CHMIITOMA OPAXKEHUS (MM ), PACCUNTHIBAs
€ro cpeaHue pasmepsl Uil KiryoHs. CpenHue pa3Mepbl HEKPO30B AJIsl KaXKI0ro BapuaHTa OLCHUBAIIN,
HCKIIIOYasi CpeJHUE Pa3Mepbl HHOKYJIIIUOHHOTO KaHajla B KOHTPOJIE.

HHK skempaxyus u TP amniuguxayus. T'enomuyto JIHK Beyiensuim 1mo TpOTOKOIY
nermirpuMmermiaMmonnii 6pomuy; (CTAB) [25] ¢ HexoTOpbIMH MOTU(PHUKAIUSAMHI: BMECTO cOopa
MHULEIHUST C arapoBOil NMOBEPXHOCTH MHULEIUH BBIPAIIMBAIM B JKUAKOH cpeae Yameka um cobupanu
Oouomaccy 1eHTpuyrupoBaHueM. AMIUIMQUKALMS LEJICBBIX PETHMOHOB IMPOBOAMIACH METOAOM
nonmmepaszHoit nermHoi peakmun (I1L[P) B obmem oobpeme 30 mxu. Cmecw TP comepkama 5 mkn
JHK, 1 equanny Taq DNA mommmepassr (ThermoFisher), 0,2 MM kaxmoro fHT®, 10x6ydep KCl
(ThermoFisher), 2,5 MM MgCI2, u 10 mmons kaxkoro mpariMepa. [ Iporpamma ammumnrkanym BKIrO9ama
CJEIYIOLIME 3TAMNbl: HAYaJIbHYIO AeHaTypauuto npu 94 °C B reuenue 5 MuH; 30 LIUKIOB, COCTOSALIUX U3
nenatypauuu npu 95 °C B teuenue 30 cek, omxura npu 52 °C B Teuenue 40 cex 11t peruoHoB [7.51-
5.88 rDNA-ITS2 pubocomuoii IHK u ¢akropa smonramuu Tpancisuuu 1-o (7EF-10) [26], n snoHTaim
npu 72 °C B teuenue 50 cek; koHeuyHas 3ioHrauus npu 72 °C B teuenue 7 mud. [P nposoguics c
ncrnonp3oBaHneM amrudukaropa SimpliAmp (Applied Biosystems). OnuroHyKiI€oTHIHBIE TTPaiMepHI,
HCIOJIb30BaHHbIC B IAHHOM HCCIICI0OBAaHUH, ObLIM CHHTE3UPOBaHbI B JIabopaTopuu pa3padOTKu CpeACTB
MOJICKYJISIpHON quarHocTuku (Actana, Kazaxcran). CekBeHMpOBaHUE BBIMOIHSIIN C UCIIOJIb30BAaHUEM
Habopa BigDye® Terminator v3.1 Cycle Sequencing Kit (Applied Biosystems) B cooTBeTcTBUHU
C MHCTPYKLIMSMH TPOU3BOAUTENS, a IOCIEAyIollee pa3aeicHue (GparMeHTOB OCYIIECTBISUIM Ha
aBTOMaTH4eckoM TreHetudeckom anammzatope 3730xl DNA Analyzer (Applied Biosystems). Ananms
n cOOpKa HYKJICOTHIHBIX IIOCIIEA0BATEIbHOCTEH BBITOJHSIUCH C HCIIOJIB30BAaHUEM IPOTPAMMHOIO
obecnieuenust SeqMan (DNA Star). KoHIieBbie (parMeHThI, BKJIFOUasi y9aCTKH C HU3KAM KadeCTBOM
MIPOYTEHUS U NTOCIIEI0BATEIILHOCTH MTPaiiMepoB, ObITH yAaJICHBI.

Monexynapuaa uoenmugurayua u guirocenemudeckuti anaius. MonexysipHasi nAeHTHQUKALUSL
Obula TpOBEJCHA MAJsl MOATBEPXKICHHS TAKCOHOMHYECKOW NPUHAUICKHOCTH TPUOHBIX H3OJISTOB,
MIEPBOHAYAIILHO ONpPEACIEHHBIX Ha OCHOBE MOP(OJIOTHYECKUX MPHU3HAKOB, U3 MOPAKEHHBIX
CyXoW THWIBIO, KIyOHeW kaprodems. [ms ostoro ObDM  aMIIIUGUIIUPOBAHBl  (PPArMEHTHI
simepHOro reHoma, Biirodatomue ITS, a taxke TEF-lo, mocne dyero oHM ObUTM CEKBEHHUPOBAHBI.
[lonmy4yeHHble NOCIEAOBATEIBHOCTH OBUIM BBIPOBHEHBI M OTPEAAKTUPOBAHBI Ul (HDOPMHUPOBAHUS
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KOHCEHCYCHBIX TOCIieIoBaTenbHOCTeH. /lajee BBIPOBHEHHBIE ITOCIEIOBATEIFHOCTH CPaBHUBAIHCH C
3aperucTpupoBaHHbIME B 0aze maHHbIX GenBank (http://www.ncbi.nlm.nih.gov) ¢ ucrons3oBannem
nHctpymenta Basic Local Alignment Search Tool (Blast). MHoxecTBeHHOE BEIpaBHUBaHUE
MOCJIE/TIOBATEIILHOCTEH OBIIIO BHIITOJIHEHO C MCHOJIB30BaHUEM NPOTrpaMMHOr0 obecrieueHuss Molecular
Evolutionary Genetics Analysis (MEGA11). Ha ocHOBe 3THX IaHHBIX MTOCTPOEHO (DHIIOTEHETHIECKOE
nepeBo Mertonam Ommkaitmux cocenert (Neigbour Joining, NJ). [lomnepikka BeTBe# oleHHWBanach C
UCTIONB30BaHNEM OyTcTpam-aHann3a, npoBenéunoro ¢ 1000 permmkamusamu. [losnmmu, conepikarue
MPOITYCKU MJIM OTCYTCTBYIOIIME JaHHbIE, OBUIN HCKITIOYEHBI IIOCPECTBOM OMIUH MOJTHOTO YAAICHHS.

Pe3yabTarhl 1 00cy:KI1eHue

B pesynerare wuccienoBaHuii ObUTO BBIAENEHO 37 W30JSTOB MHUKpPOMHUIETOB. ['puObI BHIa
Alternaria alternata, B xonudecTBe MATH, OBUTH BBIIETICHBI U3 MOPAKCHHBIX KITyOHEH, BHIPAIIEHHBIX
B AxmonuHckoi u Kocranaiickoit obnactsax. Tpu mzomsra Talaromyces ucrainicus BBIICTEHBI U3
KITyOHel KapTodens, MopaXeHHbBIX CyX0H THUIIBbI0, B AKMOJTMHCKOM o6macTn. Hanbompiee komnaecTBo
M30JISITOB TIPUHA/IJIEKANI0 TpubdaM pona Fusarium, n3 HUX 24 wzonsta F. Sporotrichioides BblneneHb
13 KIIyOHer kapToders ¢ Mpu3HaKaMy CyXOi THHIIM B AKMOJIHHCKOH, KocTtaHnalickoil n ATMaTHHCKOM
obnactsax. U3onsater F. oxysporum, F. solani v F. acuminatum ObUN BBIAEICHBI TOJIBKO B AJIMaTHHCKOM
obmactu (Tabiuma 2).

Tabnuna 2 — M30515Thl MUKPOMHIIETOB, BBIICJICHHBIX U3 KIIyOHEH KapTodessi ¢ CHMITOMaMH CyXOon
THUIN

Ne | Wnenrudunupoanusbiii Bux | KommuuecTBo Copt kaprodens Mecro oT6opa
/1 HU30JISTOB 00pasIos

1 | Alternaria alternata 5 I'ana, Konom6o, Poxpura, AXMONIMHCKA,

bonamak, Tamamra Kocranaiickas
obnactu

2 | Talaromyces ucrainicus 3 l'ama, Konom60, Poxpura AxMoIMHCKas
obnactb

l"ana, Kosom60, Pospura, AKMOJIUHCKAs,

3 | Fusarium sporotrochyides 24 bonamak, Tamamia, Akcop, Kocranatickas,

Yuixonslp, babaes, Hapiu AnmaTuHCKas
obmactn

4 | Fusarium oxysporum 1 Tambip AnmaTuHCKas
o0actb

5 | Fusarium solani 2 Y mKoHBIp AJMaTuHCKas
obnacTh

6 | Fusarium acuminatum 1 bonamak AnmaTtuHCKas
o0rnactb

7 | Fusarium graminearum 1 He ycranosnen AKMONMHCKAS
obrnactb

Kynomypanvno-mopghonocuueckue npusnaxu, BbIICICHHBIX MUKpOMULETOB. OCHOBHAsI NpUYMHA
MopYM KapToQessi NpU ero XpaHEeHHH — 3TO aKTUBHOE PAa3BUTHE MHKPOOPIaHW3MOB. ACCOLHUALUU
MHUKPOMHIIETOB Ha KIYOHSX KapToQems MpEeACTaBISIOT CIOKHBbIE KOMILICKCH Pa3IMYHBIX KJIACCOB
aToro napcrea. [loxapisromas 4acTh (PUTOMATOTCHHBIX MUKPOMHIIETOB 3apakaeT KIyOHU KapTodens
ele Ha MaTepPUHCKOM PacTEHHH BO BPEMsl BEreTalllH, a TaKkKe BO BpeMs yOOPKH M TPAHCIIOPTUPOBKH,
YTO B [I0CJIEACTBHUU BBI3bIBAET 3a00JI€BaHNsI XPAHEHHS OJIYYEHHON POSYKLIUH.

Jnst mpoBeneHMsl aHalIK3a MO BBIACICHHUIO M30JIATOB M BUAOBOM MACHTH(UKALUK BO30yIuTenIeh
Cyxol THWIM KapTtodens Oblio mpoanaigusupoBaHo Oonee 300 kmyOHel kapTogess, MOTYYSHHBIX C
Anmarunckoit (KasHUU mutonooBornieBoscTea), Kocranatickoit obnactu (pepmepckue xo3siiictBa) u
AKMOIMHCKOI 001acTH ((epMepcKue U JadHble X035HCTBA).

Ha nopaxeHHBIX MHKpOMHULETaMHU KIyOHSIX KapTodens Mbl HaOJIIOJAIN pa3jInuyHble CUMITOMBI
ropaxeHus (pUCyHoOK 1).
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B r

A, b - kiyOHU KapTodes, TopaKeHHbIe BO30yAuTeIsIMEA (Dy3apHO3HOM FHHUJIBIO;
B, I - xiryOHM KapTodens, mopakeHHbIe CMEITaHHOW THIIIBIO

Pucynox 1 — [NopakeHHbIe KIIyOHH KapTO(dEs, IpeICTaBICHHBIC TSI (PUTOMATOIOTHIECKOTO U
MHUKPOOHOJIOTHYECKOTO aHAIN3a

Hamu 6putn mpoaHanm3upoBaHbl KIIyOHH KapTo(dess ¢ IBHBIMU IPU3HAKAMHA MTOPAKEHUS UX CYXOi
THIIIBI0. M3 TopaskeHHBIX KITyOHeH kapTodens Ha MATaTeNbHBIX Cpejax ObLIH BBIIETICHB MUKPOMHIIETHI
ponoB Alternaria, Talaromyces, Fusarium, Aspergillius, Penicillium.

[Ipu KynbTUBMPOBAaHUM Ha THUTATEIBHBIX CpeAax HaMHU OBUIM HM3y4eHBI MoOpdoornyeckue u
KyJIbTypaJbHbIE TPU3HAKK MUKpoMHuIIeTOB. Komornu rpuba pona Alternaria Ha 7 CyTKY OBUTH THAMETPOM
mo 15 MM, kpyrioit Gpopmel, Kpast KOJTOHUN OBUIM MHIIETHATHLHOTO THIIA, I[BET MOJOIBIX KOJIOHHH B
Bo3pacTe 3 CYTOK 3eJIeHOBATHIi, C BO3PAaCTOM CTAHOBWICA KOPWYHEBO-4epHBIM. KOHUAMEHOCIIBI
B MUIETUH OBUIA TPOCTHIMH WM Pa3BETBIEHHBIMH, OJWHOYHBIMH FJIM B ITy4KaX, KOPHYHEBATHIE,
KOHUJMW OJUHOYHBIE WM B IEMOYKAX, MHOT/IA Pa3BETBIEHHBIX C OJHON HMIIM TpeMsl MeperopoIKaMHu,
OT SIMIIEBUJIHBIC JIO MWIHHAPUYECKUX (OpM, B BEpXHEH 4aCcTH Y MHOTHX BHJIOB BBITSIHYTHIC B IICHKY.
MUKPOMHIIET 10 KYJIBTYypalbHO-MOP(OIOTHUECKUM IPHU3HAKaM ObLT  HJIEHTU(UIIMPOBAH KAk
A. alternata (pucyHoK 2).

(x100) (x600)
Pucynox 2 — MukpockonmupoBaHue MUKPOMHUIICTOB pona Alternaria

Konmonmm mukpommuriera poma Penicillium OapxXaTHUCTBhIC, MOYTH BOIIOYHBIC, BHauaje OeCIbIE,
IIOTOM TOJy0OBaTO-3e/IeHbIe, PEBEPC TYCKIIO-TIEPCUKOBOTO I[BETAa 10 MSCHOTO NpPH CTapEHHU.
Konuann snmmrconanbHble, SHIEBUAHbIE WM TIOYTH IIAPOBHIHBIC, MIEPOXOBaThie (PUCYHOK 3).
W3BecTHO, 4TO TPUOBI ATOTO POJa SBISIOTCS COIYTCTBYIONIEH MHMEKIUEH W YacTo BBIICISIOTCS M3
CEIIbCKOXO03SIMCTBEHHOM MPOYKIIUK MPU XPAHEHUH.
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Pucynok 3 — MukpockonupoBanue MUKpoMuIeToB poaa Penicillium (x100)

Kononnn mukpomunera pona Talaromyces (pucyHok 4) ObUTH KENTOW OKpackd OTrpaHUYEHHO-
pacrymiue, BO3QYIIHbIA MULEINNA KENTBIA, PEBEPC MMEN 3€JIEHOBATO-KEITOBATYI0 OKpPAcCKy,
KOHHMJUCHOCLBI OBUIM JBYXBSIPYCHBbIC, KOHUJIUHM SHIEBUIHBIC, TTaJKOCTEHHbIE. MHKpOMHUIET OBLI
uaeHTHPUIUPOBaH Kak 1. ucrainicus.

Pucynok 4 — Mopdonorndeckue npusHaku poaa Talaromyces,
BBIJICJICHHBIX U3 KIIyOHEH KapTodens

Munenuii 'y OONBIIMHCTBA W3OISATOB Fusarium Spp. MOBEPXHOCTHBIM, OT XJIOMBEBUIHOTO [0
BOIJIOYHOTO, KJIOYKOBATHIM, YacTO PEIKHWH, MHOT/A POCT €ro ObUI KOHLUEHTPUYECKHUMH KpPyTaMu.
Oxpacka MHIENHST M30JIATOB OblIa KpemoBasi, OnenHo-niepcukoBas. Okpacka peBepca BapbUpoBaja
OT KPEMOBOTO 10 OJICIHO-TIEPCUKOBOTO, B 3aBHCUMOCTH OT CTapeHHs KyJbTypbl. CHOpoHOIICHHE
00MIIbHOE, MAKPOKOHUIUN 00pa3yIoTCs Ha TYCTO BETBSAIMXCS KOHUMEHOCAX B BO3AYIIHOM MHIIEIUT
WM PeIyILMPOBAHHBIX J0 HMATUCAJHOTO ¢ios puanugax (pUCyHOK 5).

A - Mopdomnorus koiaoHuii rpuOoB poaa Fusarium; b - MUKpockonupoBaHHE MUKPOMULIETOB poJa
Fusarium (x600); B - MukpockonupoBanue MUKpOMUIIETOB pona Fusarium (x1000);
I' - MukpockonmpoBanre MUKPOMUIIETOB poaa Fusarium (%x1000)

Pucynok 5 — Mopdonorudeckue npusHaku rpudoB poja Fusarium,
BBIJICTICHHBIX M3 MOPAKEHHBIX CyXOH IHMIBIO, KITyOHEH KapToderns

B mupe Oomnee 13 BumoB Fusarium BbI3BIBAIOT 3a0osieBaHue KapTodess cyxoi rHuibio [27-29].
3adacTyro, MUKPOMUIETHI A. alternata v TpuOBI poaoB Fusarium spp. 0Opa3ylOT MaTOKOMITJIEKCH Ha
pactenusx kaprodens [30, 31].
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Kononuu Aspergillius niger yepHble, peIXJIbIE C TOPOLIKOOOPA3HOH MOBEPXHOCTHIO, KOHUAMEHOCIIBI
CBETJIO-KOPUYHEBBIC, ¢ KOHUIHAJIbHOM TOJOBKOI Ha BepumHe (pUCyHOK 6). KoHnann mapoBuaHsble,
MEJKOIIUIIOBATHIE.

A
A - Mopdonorus konouuit Aspergillius niger;
b - MukpockonupoBanne MUKpOMUIIETOB Aspergillius niger (X100)

Pucynok 6 — Mopdonoruueckne npusHaku poaa Aspergillius niger,
BBIJICJICHHBIX U3 KIIyOHEH KapTodens

OO0 yxyaumeHud (PUTOCAaHUTAPHOTO M CAHUTAPHOTO COCTOSHMSL pACTEHMH Ha TOMIX H B
KapTodeneXpaHINIIaX 3a CUeT 3HAUUTEIILHOTO PAa3BUTHS Ha JIMCTBE U KIIyOHSIX KapToderns rpudoB U3 poja
Aspergillus, a Takxe ponoB Alternaria, Fusarium M ap. OTMEYAIOT TaKKe PsJ| UccienoBarenei [32].

H3yuenue namozenHocmu, 6b10€1eHHBLIX MUKPOMULEMOB

Jnst v3ydeHust TaTOreHHOCTH HEKOTOPBIX BHUAOB MUKPOMHIIETOB, BBIACICHHBIX M3 MOPa’KEHHBIX
CYXOH THWIBIO KIIyOHEW KapTodenst ObUl 3aJ0XKEH ONBIT B TPEXKPAaTHOW MOBTOPHOCTH. B ombITe 1o
M3yYEHHUIO AaTOr€HHOCTU MCIOJIb30BaHbl M30JIATHI TPUO0B A. alternata, T. ucrainicus, MUKPOMHLETBI
p. Fusarium. Bce BblIeneHHbIE M30JSThl NPOSBUIM MaTOTCHHOCTh K KIIyOHSIM KapTOQens B TECTax,
pa3BUBasi CHMIITOMBI, CX0XKHE C TEMH, KOTOpPbIE ObUTH OOHAPY>KEHBI B KIIyOHSIX, U3 KOTOPBIX OHH OBLIN
BbIIesIeHBl. [IpakTHdeckn BO BCeX cIydasx yke yepe3 3 CyTOK Hociie MHOUIMPOBAaHUS B KIyOHSX, B
MecTe BHECEHUsI HH(EKIHH, MOSBISIMCE o4ard cyxod THuwiM. [Ipyu Bu3yanbHOM ocMOTpe KiyOHEH B
BapHaHTaX, HHOKYJIMPOBAHHBIX MUKPOMHIIETAMH BOKPYT HHOKYJISILIMOHHOTO KaHasla ObLTH pa3pyILeHb
OCHOBHBIE TKaHU, 00Pa30BbIBAIMCH YIITyOJICHHUS Pa3HOTO pa3Mepa, HHOr1a (opMHUpOBAaJICS BO3AYILIHBII
MHLEIUH Ha MOBEPXHOCTH KIIyOHs. TkaHb KIIyOHs MOA BO3/eHCTBHEM rpuba ycbixaia, U B 3aBUCHMOCTH
OT arpecCMBHOCTH MHKPOMHILIETA, MPOUCXOAWIO 0Opa3oBaHHE BHYTPEHHUX IOJOCTEH PA3HOro pasMepa,
OT/IEJICHHBIX OT BHEIIHE 3/I0POBOH TKaHH IPAHUIICH OT CBETIIO - 10 TEMHO-KOPUYHEBOIO [IBETA (PUCYHOK 7).

A b B T

A - Konrpons; b - 4. alternata; B - T. ucrainicus; I - p. Fusarium
Pucynok 7 — M3yueHne NaTOreHHOCTH U30JIATOB MUKPOMHIIETOB, BBIIECIEHHBIX
13 IOPAXKEHHBIX CyXOW THWIBIO KiTyOHel kapTodens (1 Mecs SKCIIo3UIIN)

[ToBepxHOCTH 00pa30BaBIICHCS MOJOCTH ObUIA BBICTIAHA MHIICIMEM M CIIOPOHOIIEHHEM Tpuoa,
a dyepe3 3 Heleld BO BCEX ClIydasX JUaMeTp I[OPaKEHHOI'O ydyacTKa yBEJIWYMBAICA, JOCTUras, B
3aBUCHUMOCTH OT arpecCUBHOCTH M30JATa OT 5 710 20 MM. CaMblif arpecCUBHBIN U30JIAT MUKPOMHMIIETA
ObL1 U3 poaa Fusarium, CTeNeHb pa3pylIeHUs TKaHel Ha 25 neHb coctaBuia 65% (pUcyHOK 8).
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Pucynok 8 — OTHOCUTEBHBIE Pa3Mepbl MOpakeHHs KiyOHel kapTodens copra [ana (HeKpo3)
[IPU MHOKYJISIIMY IITAMMaMU MUKPOMHLETOB A. alternata; T. ucrainicus, p. Fusarium

Cpennroro cterneHb 00pa3oBaHMs THUIIM MIPH 3apaKEHUH 3[J0POBBIX KIYOHEH, BBI3BIBAIN M30JISTHI
rpuba A. alternata no 25%, cnabyto — usosatel poxa T. ucrainicus mo 14%. Yepe3 nBa mecsia
9KCHO3MIMH HEKPO3bl TKaHel KiyOHs kaprodens yBennuuiauch 10 30 u 20% B mepBbIX BapHaHTax.
WnokynupoBanue kiyOHeH MunieneM rpudoB poaa Fusarium MOTHOCTHIO Pa3pyLIMIN TKAaHU KITyOHS
KapTodens (pUCyHOK 9).

A b
A - Kontpons; b - p. Fusarium
Pucynok 9 — KiyOuu kapTodernsi, mopakeHHbIE CyXOH THIIIBIO (2 Mecsiia SKCIIO3UIINN )

Monexynapuasa uoenmugpuxayus u puirocenemuyecKull AHauu3

W3 vwHQUUMpOBaHHBIX TKaHeWd KapTodens ObUTM MOBTOPHO BBIACICHBI T€ K€ KYJIBTYPBI, UTO
1 HCIOJb30BAHHBIC MJsI WMHOKYJISALUH, IHOATBEPXKAEHHBIE II0O MOP(OJIOTHYECKHUM IPHU3HAKAM U
MIPOBEICHHOMY CEKBEHUPOBAHMIO, YTO COOTBETCTBYET NocTynatam Koxa.

Cpenu npencraButeneit pona Fusarium M30JAT, BhIICICHHBIA U3 kKapTodens B Kazaxcrane, Obut
MOJICKYJISIDHO TIOATBEPKAEH Kak F. sporotrichioides Ha OCHOBaHMM aHAIM3a IIOCJIEAOBATEIbHOCTEH
nByx MapkepoB, TEF-la w ITS. Kpome Toro, Ha OCHOBaHMM aHajlu3a OJHOTO Mapkepa ObUIH
WACHTU(QHUIMPOBAHBI U IpYTHE BUABI poja Fusarium, Bkmtouas F. solani, F. oxysporum, F. acuminatum,
F. graminearum. llouck B mporpamme BLAST mokasan, 9To HYKJICOTHIHBIE ITOCIIEI0BATEIHHOCTH
ITS-pernoHa MCCIIEAOBAHHBIX H30JSITOB MMEIOT BBICOKYIO CTEINEHb T'OMOJOIHMH C IMPEACTABUTEISIMH
BUOB F. oxysporum, F. solani n F. acuminatum. BeijeneHHbIe Ka3aXxCTaHCKHE U3OIATHI F. oxysporum
OKa3aJIMCh WICHTHYHBI Oenbruiickomy mrammy (OW987875.1), a Taxoke dppaniryzckomy (OW985550.1)
u nakucranckomy mrammy FCO4 (LR535800.1). Mzonst F. solani noka3any UICHTHYHOCTh C STIOHCKAM
m3oisitom NH111 (AB498917), a F. acuminatum — ¢ amepukanckum uzoisitom Scobey-MT (MK 729582.1).
Kpowme Toro, oaus u3 n30514T0B ObII MACHTU(GULMPOBAH Kak F. graminearum, nponeMoHcTpupoBas 99,17%
romoJioruu ¢ pedpepentHoli mocnenoBareabHOCTHIO (GenBank: ON216319.1).

CornacHo JUTepaTypHBIM JaHHBIM, BUIIBI F. oxysporum u F. solani panee ObUTH BBIIEICHBI U3 KITyOHEH
kaproders [33]. B To Bpems kak Takue npecraButeny poja Fusarium, kak F. graminearum u F. acuminatum,
T10 JIaHHBIM KCCIIC/IOBAaHHH, Yallle aCCOIIMUPYIOTCS C 3a00JICBaHUSAMU JPYTUX pacteHutt [34, 35].

Hus  wanéxkHoW wuaeHtubukauuu F.  sporotrichioides Obul  TPOBEAEH MYJIBTUIOKYCHBIN
(GUIOreHeTHUECKUH aHANINM3 C HCHOJNB30BAHUEM DPE(EepeHTHBIX IIOCIEeI0BATEIBHOCTEH H30JIATOB
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Fusarium, mpoucXOosIINX U3 pa3IMYHBIX Teorpaduyeckux perioHoB (Tadnuia 3). B kauecTBe BHEIIHEH
TPYMIIBI AT TOCTPOCHHUST (PUIIOTCHETHYECKOT0 JIepeBa UCIOb30BaH mTaMM Neonectria coccinea (CBS
119158).

Tabnmuma 3 — UuBentapusie GenBank Homepa mis mocnenoBatensHocTelt reHOB /TS 1 TEF-1a
W30JISITOB poja Fusarium W3 pa3IHdHBIX TeorpapuaecKux pernoHOB

Kon mzonsita | 'eorpaduueckuii | Pacrenne- Bug Homep Howmep GenBank
peruox XO35IMH GenBank (I7S) (TEF-1a)
ISO-1 Kazaxcran Kaprodens | F.sporotrichioides
23KaPT10 7 Poccust Kaprodens | F.sporotrichioides PP093695.1 PP098296.1
F.sam-2 CIIA Kaprodens | F. sambucinum PQ625445.1 PQ631360.1
F.oxy-2 CIIA Kaptodens | F. oxysporum PQ625444.1 PQ631359.1
F.sol-1 CIIA Kaprodens | F. solani PQ605423.1 PQ623321.1
N-43-1 Kurait Kaprodens | F. acuminatum MT560377.1 MT749769.1
N-32-1 Kurait Kaprodens | F. equiseti MT560375.1 MT749767.1
DR-5 Kurait Kaprodens | F. nirenbergiae PP794585.1 PP795696.1
MP5 Wnpus He uzBecren | F. sambucinum OM190496.1 OM319357.1
F3 Kurait Kaptodens | F. foetens OM370930.1 OM370932.1
SPL16046 Kopes barar F. oxysporum KY508358.1 KY508346.1
SPL16128 Kopes Barar F. solani KY796230.1 KY796236.1
Fsa0737-R IMonbma Kaprodens | F. sambucinum KC899117.1 KC899119.1

[MonydeHHast ¢uIOreHEeTHYECKass TOMOJOTHS BbISBAJIA HECKOJIBKO XOPOIIO IOJIEPKUBAEMBIX
IPyINI, COOTBETCTBYIOIIMX pAa3JIMYHBIM BHJaM pojaa Fusarium, 4YTO TOJTBEPIKIAACTCS BBICOKUMHU
Oyrcrpan-3HaueHusmu (pucynok 10). Kaszaxcranckuit usonsar [SO-1, waeHTUDHUIIMPOBAHHBIM
kKak F. sporotrichioides, oOpa3oBan rpymiy ¢ poccuiickum uzosisitom 23KaPT10-7, uro Han&xHo
MIOJITBEPK/IACT TAKCOHOMUYECKYIO IPUHAJICKHOCTh Ka3aXCTAHCKOTO U30JISITA.

Fosam-2 Fussrem sambcinum, (S )
FaalTaT- Fubarses saminesia (FL)

M. Fusarions samibusiun (I}

IS0 Pussnen Bporotnchsides inclate (K1)
TIHAPTID T Fumanum spoecichicdes (FIU )
BiiZed Pusanium squised (SH)
3 Fumarium fostens (CH)

O S Fusarnm, rasnbagias (SH)

Pucynok 10 — ®unorenernyeckoe JepeBo, pEKOHCTPYUPOBAHHOE METOZOM OMMKAWIINX coceer
(NJ) Ha ocHOBE 00BETMHEHHBIX MOCIIE0BATEILHOCTEH BHYTPEHHETO TPAHCKPHOUPYEMOTo criericepa
pAHK (ITS) u rena TEF-1a y uzonsaros Fusarium, ¢ ucnonszoBanueM nporpammel MEGAT11 n
1000 6yTcrpan-permukaiuii. byrcrpan-3nauenust > 60% CYUTAIOTCS CTATUCTHYECKU 3HAYUMBIMH U
0TOOpaXKeHbI Ha JIepeBe
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3akia0ueHue

3a ABa roja MCCICNOBAHUN B YUCTYIO KyJIbTypy ObLIO BbIAEICHO 37 M30JI1TOB MHKPOMHIIETOB,
YYaCTBYIOIIMX B ITATOJIOTHIECKOM ITPOIECCE PA3TIOKEHHS PACTUTENFHBIX TKaHEH M0 THITY «CYXOi» THUIIH.
Wnentndukanus Bo30yaureneid cyxoi THUIM KapTodens Oblia BBIMOIHEHA HA OCHOBE KYJIbTYPalIbHO-
MOP(OJIOrHIECKHUX IPU3HAKOB U MOJIEKYJISIPHBIX MapkepoB (175 u TEF-1 ), 4TO TIO3BOJIMIIO TOCTOBEPHO
YCTAHOBUTH MX BHJOBYIO NPUHAUIEKHOCTb. Cpein BCEro 4Mcia BBIACICHHBIX H30JSTOB IpuOoB 29
(74,5%) 6b111 OTHECEHBI K pony Fusarium. 113 ocTalbHBIX HACHTU(GUINPOBAHHBIX IPHOOB BCTPEUAINCH
Alternaria alternata, Talaromyces ucrainicus, a Takxe rpu0sl poga Aspergillus, Penicillium. Bxone Tecta
Ha ATOT€HHOCTh HANOOJIBIIYIO arpECCUBHOCTH MTPOIEMOHCTPUPOBaIH IprObI poJsia Fusarium, BeI3bIBas
MOJIHYIO IeTpajialiiio TKaHel kiyOHei. [ToBTopHOe BBIZETIeHNE TEX K€ KYIbTYp W3 HHPHUINPOBAHHBIX
00pasLoB, C HOATBEPKACHUEM UX HACHTUYHOCTH 110 MOP(OIOTHIECKUM U MOJICKYJISIPHBIM ITPU3HAKAM,
COOTBETCTBYET NocTynataMm Koxa n moaTBepxaaeT NpUUINHHO-CIEICTBEHHYIO CBSI3b MEXK/y HaTOTCHOM
u 3aboseBarreM. Kpome Toro, puiroreHeTHUeCKHi aHaanu3 MpeICcTaBUTeIeH pona Fusarium moKasall,
YTO pa3NUYHble BHUIB (OPMHUPYIOT UYETKO pa3rpaHHuEHHBIE W CTAaTHCTUYECKH MOJePKIBAEMbIE
IPYMIbBI, YTO CBUIETEILCTBYET 00 MX T€HETHYECKOW Pa3HOPOJHOCTH M OOOCHOBAaHHOCTH BHIOBOI
KJaccu(uKaluy Opy MCIOIb30BaHUN MYJIBTHIOKYCHOTO moaxoaa. Kazaxcranckuit u3onst Fusarium
sporotrichioides crpynnmpoBajCs C 3TAJIOHHBIM IITAMMOM-3ITUTHIIOM, YTO HaAEKHO MOATBEPKIAET €ro
TaKCOHOMHUYECKYIO UIACHTUYHOCTb.

Bxuan aBTopoB

AM u XK: meromonorus, MpoOBEeICHHWE aHAIW3a W TOATOTOBKA INEPBOHAYAIHLHOTO BapHaHTa
pykonucu; AP u AE: uccnenosanue; AK: mpoexTHoe ynpaBlieHUe, KOHIICOTYaaIu3alus, PeLICH3UPOBAHNE
U peIaKTUPOBAHUE.

Nudopmanus o puHaAHCUPOBAHUU

PaboTa BbIONHEHa B paMKax Hay4YHO-TEXHHUYECKOW mporpammbl BR22885335 «Obecneuenue
YCTOMYHMBOTO Pa3BUTHUSI KapTO(eIeBOICTBA, OBOLICBOICTBA U Oax4yeBojcTBa B Kazaxcrane Ha OCHOBE
CEJICKIINU, CEMEHOBO/JICTBA, OMOTEXHOJIOTMY U MHHOBAIMOHHBIX arpoTeXHOJIoruii» Ha 2024-2026 ros
ipu prHAHCOBOH MO Iep)kke MUHUCTEPCTBA CeNbCKOTo X03siicTBa Pecryonmkn Kazaxcras.
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Ka3zakcTanmarbl KapTONTHIH KYPFaK IIIPiK aypyBIHBIH HETri3ri KO3ABIPFbIITAPbI
00JIbIN TA0OBLIATHIH MUKPOMULIETTEP/I 3epTTEy

Mypanen A.I1., )Kansioexkosa XK. T., EcumcentoBa A.K., Prickenpanaa A.K.,
Kakumxanosa A.A.

Tyiiin

Anrprmaprtrap MeH Makcar. Kaprom (Solanum tuberosum L.) — onmemHiH 159-maH actam emiHae
KEeHIHEH OCIpiJIeTiH, aca MaHBI3/Ibl a3bIK-TYIIK JaKbULIAPBIHEIH Oipi. OHiMainik aneyeti 60-100 1/ra
JIeiiiH KeTKeHIMEeH, caKkray OaphIChIHIA (pUTOMAaTOTEHACPAIH ocepiHeH TYWHEKTEpiH IIipyi eHIMHIH
60% neifin xoramybiHa ceden 00ysl MyMKiH. CakTay Ke3iHe Ke3/1eCceTiH (UTOnaToreHep/IiH imiHae
TYWHEK YJIMIACBIHBIH MIIpIN KeTYiH TYIBIPATbIH Fusarium TYBICHIHA KAaTaThIH CaHBIpayKYJIaKTap aca
KayinTi KO3ABIPFRINTAP KaTapblHA JKaTalbl. 3ePTTEY KYMBICHIHBIH MaKCaThl KAPTONTHIH KYpFakK IIipiK
aypyBIHBIH KO3ABIPFRIIITAPEIH KEIISH T TYP/IE aHBIKTAY OOIBINT TaObLIA b

Marepuanmap MeH omictep. Ocbl 3epTTey[iH HBICAHBI PETiHAE KYpFak IIipik Oenrinmepi Oap
KapToIl TYHHEKTepi ambIHAB. Mop(hOoIOTHsIBIK 3epTTeyliep JKYprizy YIIiH (uromatoreHaepdiH Ta3a
KyJbTypajapbl KOPEKTIiK opTajapja OeIiHINl ajbIHBIN, KEWiH KOJOHHUSIIAPABIH MaKPOCKOIHIIBIK
cUmNaTTaMachl MEH KYPBUIBIMJBIK EPeKIIeTiKTepi MHUKPOCKOI apKbUIbl 3epTTENAi. MOJeKyIaabiK
nneatudukanuara reHomaslk JHK-#b1 Oemim amy, TeHAepal aMIDIMUKANVsIIAy, aJbIHFAH
(hparMeHTTEp/II CEKBEHHUpIIEY JXOHE albIHFaH HYKICOTHUATIK Tiz0ekrepai GenBank xambikapaibik
JIEPEKKOPBIHIAFBI MOJIMETTEPMEH CANIBICTHIPY apKbUIBI OOJIIHTEeH MTaMMAAPABIH TYPiH aHBIKTAY KipIi.
Bexminin anpiHFaH mTaMMAApAbIH (UTOMATOTEHAIK KAacHETTepi cay KapTOl TYHHEKTEepiH jKacaHbl
WHOKYJISIIUSIIAY apKbUTBI OaFraiaH Ibl.

Hormxenep. Kyprak mipik 6enritepi OalikarraH kKapTon TYWHEKTepiHeH Alternaria, Talaromyces,
Fusarium, Aspergillus xane Penicillium TypICTapbIHa JKaTaTbIH CaHBIPAYKYJIAK M3OJSATTAPBI OOITiHII
aneabl. Typnik unentudukamus [JHK cekBermprey ofici apKbUIBI JKY3eTe achIpbUlAbl. Alternaria,
Talaromyces woHe Fusarium TYBICBIHA KATaThIH W3OJATTAPFA JKYPTi3ifreH TAaTOTEeHIIK TecT
HOTIDKECIHIE OJIApJBbIH OapiIbIFbl KapTON TYHHEKTEpiHAE aypy TyIbIpa aJaThIHBI aHBIKTAJJIbI, ajaia
3aKpIMIaHy Jopexeci opTypmi Ooymwl. Fusarium TYBICBIHBIH OKIJIEpi €H YKOFaphl arpecCHUBTLIIK
TAHBITHII, €Ki alJIBIK MHKYOAINs Ke3eHiHIe TYHHEK YIITaiapbIHbIH TOJBIK BIIBIpaybIiHa ceOern OOJIIbl.
Wndekunsananrad TYWHEK YIMalapblHAH COJ M3OJISATTapbIH KaiTa OeJiHIN alblHYbl KOHE OJapAbIH
MOP(DOIOTHATIBIK 9pi MOJIEKYJIAJIBIK CHUIaTTaManapbl OOMBIHIIA OacTamKbl MTaMMeEH coaiikecTiri Kox
IIOCTYJIaTTapbIHA TOJBIK COWKEC KEeJIil, MATOTeH MEH aypy apachlHIaFbl OailIaHbICTHl pacTalIbl.

KopseITeiHapl. Fusarium TyBICBIHA KAaTaThIH CaHBIpayKyJIaKTapFra KYPri3UireH (rIoreHeTHKAIIBIK
TaJIay OJIap/IbIH T€HETHKAIBIK OPTYPJILIITIH KOPCETTi: SPTYPIIi TYPi aHBIK aXKBIPATHUTBII, CTATUCTHKAIIBIK
TYPFBIIAH CEHIMJI KOJIJIay TalKaH JKeKe Kiaganap Ty3zi. by HOTIKe Typiik *KIKTEYIiH HETi3uTiriH
JIOJIEIIICHTIH MYJIbTHIIOKYCTBIK TaJIIay 9/IiCiHIH THIMALTITIH KepceTeni. KazakctaHHaH OeiHiT aJlbIHFaH
F. sporotrichioides M30MATTapbIHBIH ATAJOH/BI SIUTHI IITaMMBIMEH TomTacywl /7S xoue TEF-lo
MapKepJepi HeTi31HIe OHBIH TaKCOHOMISUTBIK COMKECTITIH CeHIMITI TYpIE pacTalIbl.

Kint ce3nep: Fusarium, ITS, TEF-1o; KYpFraK IIipiK.
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Study of micromycetes causing dry rot disease of potatoes in Kazakhstan

Anna P. Muranets, Zhanargul T. Zhanybekova, Assel K. Yessimseitova, Anara Zh. Ryskeldina,
Almagul A. Kakimzhanova

Abstract

Background and Aim. The potato (Solanum tuberosum L.) is one of the world’s most important
food crops, cultivated extensively in more than 159 countries. Despite a high yield potential of 60-
100 t/ha, post-harvest losses during storage can reach up to 60%, primarily due to tuber rot caused by
phytopathogens. Among the diverse storage pathogens, fungi of the genus Fusarium —known for inducing
tuber tissue decay, are particularly aggressive and destructive. This study aimed to comprehensively
identify the causative agents of potato dry rot in Kazakhstan.

Materials and Methods. Potato tubers exhibiting dry rot symptoms were examined. Pathogens were
identified using morphological and molecular methods, including microscopy, DNA sequencing, and
comparison with GenBank data. Pathogenicity was assessed by artificial inoculation of healthy tubers to
determine the disease-causing potential of each isolate.

Results. Fungal isolates belonging to the genera Alternaria, Talaromyces, Fusarium, Aspergillus,
and Penicillium were recovered from potato tubers exhibiting symptoms of dry rot. Species-level
identification was conducted using DNA sequencing. Pathogenicity tests on isolates from the genera
Alternaria, Talaromyces, and Fusarium revealed that all tested isolates were capable of inducing
disease in potato tubers, although the severity of tissue damage varied among them. Representatives
of the Fusarium genus showed the highest aggressiveness, causing complete decay of tuber tissues
within a two-month incubation period. The re-isolation of these fungi from infected tubers followed by
morphological and molecular characterization, confirmed their consistency with the initial strains, thus
fullfilling Koch's postulates and establishing the pathogen-disease relationship.

Conclusion. Phylogenetic analysis of Fusarium isolates revealed their genetic diversity, with Distinct
species forming separate clades. This demonstrates the reliability of multilocus analysis techniques in
species delineation. The /TS and TEF-Io markers confirmed that the isolate of F. sporotrichioides,
obtained from Kazakhstan, grouped with a reference epitype strain, confirming its taxonomic identity.

Keywords: Fusarium; ITS; TEF-1a, dry rot.
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AHHOTAIUA

[Ipeanocbuika ¥ 1edb. YCTOWYUBOCTH K CYPOBBIM YCJIOBHUSIM, HEHPUXOTIUBOCTH K KOpMaMm M
CIIOCOOHOCTh K JUTUTEIBHBIM TEepexoaaM ACNAlT Ka3aXCKyK TPyOOIIEpCTHYIO KYPIIOUHYIO MOPOY
OBEI[ BaKHBIM T€HETUYECKUM PECypcoM id >KUBOTHOBOACTBA Kazaxcrana. OgHako B COBPEMEHHBIX
YCIIOBUSIX BO3pACTAlOT TPEOOBaHUS K KA4eCTBY NPOAYKIWHU, TUIEMEHHOW paboTe W ajanTaiuu K
HWHTEHCHUBHBIM TEXHOJIOTUSAM COAepKaHus. I MOBBIICHUS TPOAYKTUBHOCTH U CETICKIIMOHHOM [ICHHOCTH
HE00XOIMMO TIPOBOJIUTh KOMIUIEKCHYIO OIIEHKY SKCTEPhEPHBIX U TUIEMEHHBIX MPU3HAKOB KUBOTHBIX,
9TO MO3BOJIUT BBISIBUTH BEICOKOIIPOYKTUBHBIX )KHBOTHBIX, YIIYUIIUTh IJICMEHHYIO 0a3y U 00€CIICUnTh
YCTOHYHMBOE PAa3BUTHE OTPACIH. DTO ONPEACISCT aKTyalbHOCTh MPOBEACHUS HAyYHO O0OOCHOBAHHOMN
OIICHKU IJIEMEHHOTO MOTEHLHUAIa U IKCTEPHEPHO-KOHCTUTYLHOHANBHBIX XapaKTEPUCTUK Ka3axCKOM
rpyOOIIepCTHOM KypAHOUYHOM OPOJIBI OBEIl. B 3TO CBSI3U 1EIhI0 HACTOSIIIETO UCCIISTOBAHMS SBIISETCS
aHaIIu3 Pe3yJIbTaTOB OOHUTUPOBKU OBEI] Ka3aXCKOW IpyOOIIePCTHOM KYypAKOYHOM MOPOIBI, a TAKKE UX
JKCTEPhEPHO-KOHCTUTYIIHOHAILHBIX OCOOSHHOCTEH U MTPOAYKTUBHO-TIJIEMEHHBIX TIOKA3aTeleH.

Martepuaibl u MeTo 11, [[poBeieH aHam3 qaHHbBIX, COOPaHHBIX C UCTIOIB30BaHHEM HH(POPMAIIMOHHO-
aHAIMTUYECKOH cucteMbl «PecrryOnukaHckas cuctema skuBoTHOBOicTBay (MAC PCIXK), B TOM ynciie mmo
300TEXHHUYECKUM COOBITHSIM U KJIIACCHOMY COCTaBY JKUBOTHBIX. [[pOBOIIIIOCH KOMILIEKCHOE H3MEPEHUE
(heHOTUTTMYECKHX [TapaMEeTPOB: BBICOTA B XOJIKE M KPECTIIE, IIMPUHA TPY /U 32 JIONATKaMHU, TITyOUHA TPY/IH,
KOcasi JUIMHA TYJIOBHIIA, 00XBAT IMICTH. I3MepeHus OCYIIeCTBISIINCH C UCTIOJIb30BAHUEM CTaHIaPTHOTO
300TEXHUYECKOT0 MHCTpyMeHTapus. Ha ocHOBe Moy4eHHBIX MPOMEPOB PACCUUTHIBATIUCH UHICKCHBIC
ITOKA3aTeJIA TEJIOCIIOKEHHUS, YTO TTO3BOIHIIO MPOBECTH OOBEKTUBHYIO OIEHKY 3KCTEPhEPHOTO THIA U
COOTBETCTBHE CTAaHJAPTAM MOPO/IBL.

PesynbraTel. YCTaHOBICHO IJIEMEHHBIE KauecTBAa OBELl U COXPAHHOCTb SITHAT TEKYLIEro roja
POXKIICHHUSA, KOTOpPHIC YKAa3bIBAIOT HA 3HAYUTENbHBI TEHETUYCCKUM TOTEHIUANT HCCICIYyEeMOro
IIOTOJIOBBS. B 4aCcTHOCTH, Y/IC/IbHBIN Bec OapaHOB-TIPOM3BOINTEIICH KiTacca 3JTuTa coctaBiseT 94,6%, a
COXPAHHOCTB SITHSIT K 0TOUBKE 96-98%. [IpoMepbl 1 MHACKCHI TEIOCIOKEHHSI J)KUBOTHBIX MOJITBEPIKIAAFOT
WX COOTBETCTBUE IMMOPOJIHOMY CTaHNIAPTY, YTO MOJTBEPIKAACT XOPOIIee Pa3BUTHE, IPUCIIOCOOICHHOCTh
Y COOTBETCTBHE TIOPOI000PA3YIOIIEMY THITY.

3axnroueHue. M3ydeHne SKCTEpPhEpHBIX IMOKa3aTeNeld Ka3aXCKOW Kyp/HOYHON TIpyOOIIepCTHON
noponsl oser; u ucnonb3zoBaHue MAC PCX mo3Bojauio MOBBICUTh MPOAYKTUBHO-IUIEMEHHbBIC
KauecTBa M TOYHOCTh ydeTa 300TEXHUYECKMX COOBITHI, aBTOMATU3MPOBATH PACUEThI ILICMCHHOMN
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LEHHOCTH M OOJIErdmI aHaju3 CEeNEKUMOHHON paboTbl. CienoBaTeNbHO, CEIEKIMOHHO-IUIEMEHHAs
paboTra B XO34HCTBaX OpPraHM30BaHA HA XOPOLIEM YPOBHE, a HPUMEHEHHE HH(POPMALMOHHBIX
TEXHOJIOTUH CTIOCOOCTBOBAJIO JaTbHENIIIEMY COBEPIIICHCTBOBAHHUIO IMTOPOIHBIX KAUECTB OBEI] Ka3aXCKOM
rpyOoiiepcTHOM KypAtouHO# oposl. [ToaydeHHbIe TaHHBIE MOTYT OBITh UCTIOJIB30BaHBI 7151 HU(POBOTO
yhpaBJiieHHUs IUIEMEHHOM pa0dOTHl ¥ pa3pabOoTKH MPOTPaMM YIIyULICHHUS TOPOJIBL.

KiroueBble cioBa: ka3axckasi rpyOoOLIepCTHas Kyp[lOdHas IO0pona; OOHUTHPOBKA; IUIEMEHHBIE
nokasarenu; nHpopMmannonHo-ananutuieckas cuctema (MAC); skcTepbep; 300TEXHUYESCKUN YUeT.

Beenenne

CoBpeMeHHOE pa3BUTHE KHBOTHOBOACTBA B Kazaxcrane TpebyeT 3¢ (hEeKTHBHOTO HCIOIL30BaHUS
U COXpaHEHHsI a0OPUT'CHHBIX MTOPO/I, 00JIAIAI0IINX BEICOKOH MPUCIIOCOOIIEHHOCTBIO K 9KCTPEMAIIbHBIM
YCIIOBHUSIM COJIEP)KaHUS M LEHHOW MPOJYyKTUBHOCTHIO. OHOM M3 TakuX MOPOJ SIBISETCS Kazaxckas
KypAtouHasi rpyOoIiepcTHast OBLA, KOTOPast ICTOPHUYECKH PAa3BOANTCS B 3aCYIIITMBBIX U ITOJTy3aCy LUTHBBIX
peruoHax CTpaHbl U OTJIMYAETCS BBICOKOW YCTOHYMBOCTBIO K HEOJArONPHUSTHBIM KIMMaTHYECKUM
YCIOBUSIM, XOPOIITUMH MSICO-CAIbHBIMH TTOKA3aTEJISIMU U CITOCOOHOCTHIO K TTACTOUIIIHOMY COJICPKaHUIO
Kpyriasii rox [1, 2].

B ycnoBusix rnoOanbHOrO M3MEHEHMS KJIMMAaTa, yBEIUYEHHsS SKOHOMHYECKMX TpeOOBaHUH K
CeJIbCKOXO03AHCTBEHHOMY IIPOU3BOACTBY M I (POBU3ALMHY arPOIIPOMBIIITIEHHOT0 KOMIUIEKCAa BO3PACTaeT
HEOOXOJMMOCTh HAyYHO OOOCHOBAHHOW CEJICKIMOHHOW pa0OThl, OCHOBAaHHOW Ha OOBEKTHUBHBIX,
BOCTIPOM3BOJIMMBIX ¥ aBTOMAaTH3MPOBAHHBIX METOJax OICHKM IJIeMEHHOH weHHocTH. Ocoboe
3HaYeHUEe NpUoOpeTaeT BHEApPEHHE MH(OPMALMOHHBIX TEXHOJOTUH B MPOLIECCHl 300TEXHHUUYECKOIO
ydeTa, MOHHUTOPHHTA W aHaJIN3a MPOAYKTUBHBIX M 3KCTEPBEPHBIX IOKA3aTeleil KUBOTHBIX. B 3TOH
CBSI3M aKTyaJbHOHM 3ajjaueil CTAaHOBUTCS pa3pabOTKa M COBEPIICHCTBOBAHWE AJITOPUTMOB M MOIYJIEH
ABTOMATHU3MPOBAHHOW OIEHKH IUIEMEHHOW IIEHHOCTH Ha OCHOBE JAaHHBIX, PErHUCTPUPYEMBIX B
nHPOPMALMOHHO-aHANUTHYECKOH cucTeme «PecnyOnmkaHckast cuctema >KUBOTHOBoiCTBa» (MAC
PCX), kotopasi ¢ 2010 roza siBisieTCsi OCHOBHBIM HHCTPYMEHTOM IIEHTPAIM30BAHHOT'O Y4€Ta KHBOTHBIX
B cTpane [3].

AKTyaJqbHOCTh  HACTOSIIETO  HCCIIeJOBaHMs  OOyCJOBI€HA HEOOXOAMMOCTBIO  HAYYHOTO
COIPOBOXKICHHSI CENIEKIIMOHHOIN padoThl C Ka3axCKOH rpyOoLIepCTHON KypAIOYHON MOPOJOH OBell Ha
OCHOBE KOMIUJIEKCHOM OLIEHKH SKCTEPLEPHBIX U MJIEMEHHBIX MIOKa3aTelell, ¢ MpuBIcUeHHEM [IU(POBBIX
WHCTPYMEHTOB MOHHUTOpuHra. Pabora HanpaBieHa Ha HM3y4YeHHE KJIACCHOI'O COCTaBa, HAa OCHOBE
OOHUTHPOBKM B paspe3e MOJIOBO3PACTHBIX TPYII, a TaKKe Ha MPOBEACHUE aHaJIN3a TEJIOCIOKEHHS
OBeILl B YCIIOBHSX X03siiicTB YibiTayckoil u [laBnogapckoit oOmacteir. Ocoboe BHUMaHHUE YACTISIETCS
¢dopmupoBannio U Bepudukanuu NaHHBIX, BKIOUEHHBIX B MAC PCIXK, 4ro mo3BossieT MOBBICUTH
TOYHOCTb CEJICKIIMOHHBIX PEIICHUH 1 00€CIEeUNTh TeHETHUECKOE YIIyUIICHUE MOy JISLHH.

Pe3ynbrarel nccineqoBanys MOTYT OBITh MCTIONIB30BAHBI TSI JATbHEHIIEH pa3pad0TKU CEIEKIIMOHHO-
TCHETHUYECKUX TPOrpaMM, HalpaBJICHHBIX Ha YCTOHUYMBOE Pa3BHTHE OBICBOJACTBA B pecIyOiHKe, a
TaKKe JJIs1 BHEAPEHHS COBPEMEHHBIX OAX00B K U(PPOBOMY YIPABICHUIO IIJIEMEHHBIM PECYPCOM.

MartepuaJibl 1 METOABI

Hay4HOo-1Tpon3BOICTBEHHBIE OMBITHI OBUTH OPraHU30BaHbBl Ha 0a3e JABYX CIHEIHMaTM3HPOBAHHBIX
xo3saicTB — KX «bipnectik» (JKanaapkunckuii paiion, Yubeitayckas obnacte) U TOO «Arpodupma
Axxap Onpipic» (Maiickuii paiion, [laBmomapckas o07acTh), TJe OCYIIECTBIACTCS pa3BeleHUE
Ka3aXCKOH rpyOOIIepCTHON KypAIOYHOW MOpOJbl oBell. JlocTarouHasi YMCIEHHOCTh M TeHEeTHYecKas
OJIHOPOJIHOCTD TTOTOJIOBBS B 3THUX XO3AHCTBaX MO3BOJIMIN 00ECIIEYUTh BBICOKYIO PENPE3EHTATHBHOCTD
BBIOOPKH.

OObeKTaMn MCCIENOBAaHMS SIBJSUIMCH MOJIOAHSK M B3pPOCIbIe 0COOM Ka3axCKOM rpyOomiepcTHON
KYPAIOYHOW MOPO/IBI Pa3IMYHBIX TIOJIOBO3PACTHBIX TPYIIT. B MaTOYHBIX OTapax MPOBOAMIICS TIEPBUYHBII
300TEXHUUYECKUM y4eT SATHAT IPU POKIACHUU C PETUCTPALUMEN )KUBOW MACChl, & TAKXKE MOCIEAYOMNN
KOHTPOJIb 32 JUHAMHUKOW POCTa B TEUEHHE MOACOCHOro mnepuona. Kupas macca (ukcupoBaiach ¢
IIPUMEHEHUEM 3JIEKTPOHHBIX BecoB Mapku BOY-150-50/100.

Jus  u3ydeHuss MOPQOIOTHYECKUX IPU3HAKOB IPOBOAMIOCH KOMIUIEKCHOE H3MEpEHHE
(DEHOTHITMYECKUX TapaMeTPOB: BBHICOTA B XOJIKE W KpecTIe, IUPHHA TPy 3a JIONaTKaMu, rTyOnHa
Ipyad, Kocas JUIMHA TYJIOBHUIIA, 00XBAaT MSACTH.
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W3mepenust oCcyecTBISIICH C HCIIOIb30BAaHUEM CTaHIapPTHOTO 300TEXHUUECKOI'0 HHCTPYMEHTAPHS:
MEpPHOW IMaJIKW, CAaHTUMETPOBOW JIGHThl M LITAaHTeHUMPKYJs. Ha ocHOBe MOJydyeHHBIX HPOMEPOB
paccUMTHIBAIMCh MHACKCHBIE IOKA3aTEIH TENOCIOKEHUSI — PACTSIHYTOCTH, MAaCCUBHOCTH, COUTOCTH,
JUIMHHOHOT'OCTH, KOCTUCTOCTH M TPYAHOM MHJIEKC, YTO MO3BOJIMIO MPOBECTH OOBEKTUBHYIO OLICHKY
9KCTEPHEPHOT0 THUIIA U COOTBETCTBUE CTAHAAPTaM ITOPOJIBI.

Ocoboe BHMMaHHE B paboTe ObUIO yAedeHO HM(POBU3ALMM MJIEMEHHOro yuera. s 3TOro B
0azoBbIx xo3siicTBax mpumensuiack MAC PCXK — meHTpanm3oBaHHas SIIEKTPOHHAs TutaTdopma,
¢dynaxmuonupytomias B Kazaxcrane ¢ 2010 roga. B pamkax nccnenoanns B cuctemy MAC PCXK Opumm
BKJIIOYEHBI JaHHbIe 1O Oonee yeM 1750 rosjoBam, BKIOYas OapaHOB-NIPOM3BOIUTEIEH, OBLIEMATOK
u sipok. boHuTHpOBKa OBel Obla MpOBEIEHAa COMIACHO MHCTPYKLHMHM MO OOHUTHUPOBKE OBEL MSCO-
CaJIbHOTO HAINpPaBJICHUS IPOLYKTUBHOCTH [4].

HNAC PCX obecrieunBaeT orepaTuBHBIN yUeT CIEIYIOMNX 300TEXHUYECKUX COOBITHI: POXKICHUE
SITHST, OCEMEHEHNE, OTHEM, B3BEIIMBAHNE, BEIOPAKOBKA OBELl, YTO MO3BOJIMIIO MIPOCIEAUTh JUHAMHUKY
MIPOAYKTUBHBIX U IUNIEMEHHBIX ITOKa3aTelel B peaJbHOM BPEMEHH, UCKIIIOUHUTD 1yOIMpOBaHHUE JaHHBIX,
a TaKoKe aBTOMAaTH3UPOBATh Npoliecc OOHNTHUPOBKU U aHAJIN3a KJIACCHOT'O COCTaBa B Pa3/Ielie «CEPBUCHD»
cucrembl MAC PCXK [5].

Jnst craTucTHUecKod OOpaOOTKM IOJIyYEHHBIX PEe3yJIbTaTOB MCIOJIb30BAIOCH IMPOrPAMMHOE
obecnieuenne SPSS Statistics. Ha ero ocHoBe omnpeneisiiuch cpefHue apuMeTHdecKue 3HaueHUs,
CTaHAAPTHBIE OTKIOHEHUS, KO3()(HUIIMEHTH! BAPHALIMHU U JOCTOBEPHOCTh Pa3InUMi MEXy BBIOOPKAMHU.
B uenom, oneHka miueMeHHONW LEHHOCTH XUBOTHBIX NMpoBoauiack ¢ yueroM aaHHbix MAC PCXK u
MoKaszarenell MpPOAYKTUBHOCTH M 3KCTEPbEpa, YTO OOECHEeYMSIO KOMIUIEKCHBIH IMOJIXOA K Hay4dHOH
HUHTEPIPETALUH PE3YIbTaTOB.

Pe3yabTaTthl 1 00cy:KI1eHue

Pa3paboTka u coBeprieHCTBOBaHNE WH(GOPMAITMOHHBIX MOMAYJIEH I aBTOMAaTHYECKOTO pacdera
IJIEMEHHOW IIEHHOCTH OBEIl SIBISETCS BaXKHBIM IIarOM B COBEPIICHCTBOBAHWU CEJIEKIIMOHHOTO
rpoliecca B OBIIEBOJICTBE. M Cronb30BaHNe TaKUX TEXHOJOTHH MO3BOJISET 00OJIee TOYHO W OIEPATHBHO
OIIEHHWBATh TEHETHYECKYIO IIEHHOCTh KUBOTHBIX, YTO CIIOCOOCTBYET ONTHMHU3AIINH TIEMEHHOH padoTHI,
MTOBBIIIICHHUIO TTPOAYKTUBHOCTH M YCTOMYMBOCTH TIOTOJIOBbS. DTH HHHOBAIIMHU obecriedat 3(hpexTHBHBII
MTOJIXO0J] K YTPAaBJICHHUIO TUIEMEHHOHN TOIMyISAIUEH OBEIl, YYUTHIBas WX MOPOABI U WHIWBUIYaTbHBIE
OCOOCHHOCTH.

Jis aBTOMaTH3anny mpoliecca CeIeKIIMOHHON U TuIeMeHHOW padoThl B pecrybnmke ¢ 2010 roma
¢dyaxmuonupyer MAC PCXK, B pyHKIHH KOTOpOI BXOAWUT HAKOIUICHWE M aHAIHW3 WH(OPMAIUH 10
IJIEMEHHBIM U TOBAPHBIM KUBOTHBIM [5].

Cucrema UAC PCX ocytiecTBisieT KOHTPOIIb 32 CENEKIIMOHHO-TUIEMEHHON pabO0TO, HalpaBIeHHON
Ha TIOPOJHOE TpeoOpa3oBaHWE TOBAPHOTO >KMBOTHOBOJCTBA, KOTOpPas MO3BOJSET BECTH KOHTPOIH
3a WCIOJIb30BAaHUEM IUIEMEHHBIX MPOW3BOIMTENECH B TOBAapHBIX CTajax. Bemercss KOHTPOIb CPOKOB
WCTIONTb30BAHMS TPOU3BOIUTENCH M MX POTAIINH [T UICKITFOUEHUS POJICTBEHHOTO CKpelnBanus. Cucrema
HNAC PCX na naHHBIIi MOMEHT eIWHCTBEHHAs (DYHKIIMOHUPYIOIIAas CUCTEMa, NMpeAHa3HauYeHHAs He
TONIBKO U1 cOOpa MCXOMHBIX JAHHBIX O YKMBOTHBIX, HO W JUIT WX aBTOMaTU3WPOBAHHOTO aHajW3a U
NPUMEHEHUS ISl HAyYHbIX U3bICKaHUH [5].

B aroii cBs3m, B x03stiictBax KX «bipmectik» (Ynbitayckas o06macts) 1 TOO «Arpodupma Arkap
Ownpnipic» (IlaBnomapckas 001acTb) HaMH MMPOBOAMTCS MCCIIEOBATENbCKas paboTa M0 HAIAKHUBAHHIO
IJIEMEHHOTO y4eTa ITyTeM PeTUCTpaIiy 300TexHnaecknx coobtuii B MAC. 300TexHIYECKHE COOBITHS
BKJIFOUAIOT B ce0sl COOBITHSA, KOTOpPbIE MPOUCXOAAT B TEPHOJ] KU3HU JKUBOTHOTO (OBEII), MMEIOIINE
3HAYUMOCTh B YTPABICHWH TPYNION >KUBOTHBIX (CTaaa, OTaphl), B TPOBEACHUU CEICKIIMOHHO-
IJIEMEHHOU paboTHI ¥ MOJIeKaIIHe yueTy (TIpu OCeMEHEeHHH, SITHEHUH, B3BEIINBAaHUH | T.]1.).

CrnenoBaTensHO, HAMH TIPOBENEH MOHUTOpHWHT (yHKIMoHHpoBaHus MAC B BhIIICyKa3aHHBIX
XO0351UCTBAX.

AHanmmu3 pe3ynbTaToB OOHUTHPOBKH OBEIl Ka3aXCKOW TPYyOOMIEpCTHOW KYpIIOYHOH ITOPOIHI,
pazBoanMebIx B x03sicTBax KX «bipaectik» 1 TOO «Arpodupma Axxap OHIipic» 3a mocieaaue 2-3
roja 1mokasaj, YTO OHH I10 TUIEMEHHBIM ITOKa3aTeNsiM SIBIISTIOTCS TTOJHOIICHHBIME ITPE/ICTABUTEISIMHU
n3yuyaeMoil moponbl. B wactaoctu, 91,5-90,8% knaccHbIi cocTaB oOBell 3a MOCIAEAHUM roa Mo
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MI0JIOBO3PACTHBIM TIpynmaM mokaszai, uto 91,5-90,8% ka3zaxckoil rpyOomepcTHON KypArOuHOR
nopobl, coorBercTBeHHO KX «bipnecriky m TOO «Arpodupma Arxxap OHIiIpic» SBISIOTCS OBIAMHU
xenatenpHoro THma. B 2024 roxy K MHIUBUAYAIbHON OOHHUTHPOBKE TIOJBEPTIIHCH, COOTBETCTBEHHO
7041 u 4966 roiu. oBell.

[To mnemennsM TOKazatensim xo3siictBa KX «bipnecriky u TOO «Arpodupma Arkap OHmipicy»
CYLIECTBCHHBIX Pa3/IMuuil HE UMeENH, Tak Kak 87,6 u 94,6% OapaHOB-IPOM3BOIUTENCH OTHECEHBI K
Knaccy «2nuray, a 86,0 u 93% oBIeMaToK OBIITH OTHECEHBI K JKelnaTeabHOMY THITy, T.€. 56,0 1 80% K
anure ¥ 30 1 13,3% k 1 kiaccy.

B 2022-2023 ronmsl IUIEMEHHBIE ITOKA3aTENN IMONOIBITHBIX OBEI[ OBUIM aHAJOTMYHBIMH K 2024
roxy. Tak, B 2022 romy KX «bipmectik» k 60HUTHpPOBKE OBLTO MOABEeprHyTO Beero 3131 rom, B T.4.
OapaHoB-TIpon3BoAnTENEH U sApoK 12-18 Mec. coorBercTBeHHO 881 U 2250 ToN, 2 B 2023 roay ObLIH
POOOHUTHPOBaHBI Becero 2680 Tout, B T.4. 6apaHOB-TIPOU3BOAUTENEH U SIpoK 12-18 Mec. COOTBETCTBEHHO
100 m 185 romr. A B TOO «Arpodupma Arxap OHIIpIC», COOTBETCTBEHHO K OOHHTHPOBKE OBLTH
o/IBepTHYTHI, Bcero 3818 roum, B T.4. OapanoB-npomsBoauteneit 230 u spok 12-18 mec. — 2138 rou.
YV aenbpHEIN BEC OBEIL JKEIaTeIIbHOT0 THIIA COCTABUII, COOTBETCTBEHHO — 80-86% m 82-84%.

Mounutopunr Qyukunornpoanns MAC PCXK B KX «biprecrik» mokazam, 4To Bce TaHHBIE
CENICKI[MOHHO-TIJIEMEHHON PadoThl OBUIM CBOEBPEMEHHO BBEICHBI XO3SHCTBOM B HMHGOPMALHMOHHO-
AQHATMTUYECKUE MOJYJIH, B TOM YHCIIC B MOIYJIH COOBITHS» U «OOHUTHPOBKA KUBOTHBIX». COTrMIacHO
JTAHHBIM KapTOTEKH )KUBOTHEIX B cucteMe A C oOriee moromnosse oBell coctaBmiio 6904 roos B pa3zpese
Bcex nonoso3pacTHeiX rpymi. B MAC PCXK B 2024 roxy noa HammM pyKoBOACTBOM BKJIFOUEHBI 1603
TOoJI OBell, B T.4. OapaHoB-niponsBoauteneit 330 rou, opuematok 3244 roi u sipok 513 rox. 3a 2024 rox
Bcero u3 MAC no mpuumHe BBIOBITHS (peanu3alus, yooil, maaex) uckmoders 2900 roi oserr.

B menmom Ha OCHOBe HccienoBaTeNnbCKOW padoThl B xo3siicTBe HamaxeH yuét B MAC PCX mo
Pa3BeICHUIO KAa3aXCKUX IPyOOIIEPCTHBIX KYPAIOYHbIX oBell. MoHuTopuHr QyHKIroHuposanus UAC
PCX B TOO «Arpodupma Axxap OHipic» mokasai, 9to B peectp MAC B 3TOM X0351#CTBE BKITIOYESHBI
4966 Tox oBerl, B T.4. 6apaHOB-Tipon3BoanTeNel 869 roos, opuematok 3056 romos.

B 2024 rony ¢ mammm aktuBHBIM ydactueM B MAC BxirtoueHs! Bcero 150 rom oBerr (OBIIeMaToK).
PesynpraTel MoHHTOpUHTA ATHAT (MOJoHsIKa) 2024 roga mpuBeAeHbI B Tabmuie 1.

Tabmuma 1 — Pe3yapTaTsl MOHUTOPUHTA MOJTOTHSAKA oBell 2024 roma

HasBanue xo3stiicTBa HoBopoxneHHbix KonmuecTBo 0TOUTHIX [IpoGonuTHpOBaHO,
ATHAT, TOJ STHSIT, TOJI roJ
KX «bipnectik» 2800 2688 3295
TOO «Arpodupma
Axoxap OHpipicy 3145 3078 -
Hroro 2987 2871 3295

Amnanu3 pe3ynpTaToB MOHUTOpHHTA nipuriona 2024 roga no tabnuue 1, KX «bipnectik» (mopoza:
KT') mpunnon coctaBun 2800 ros, orOuBka - 2688 ron (oréuroe morojioBhe cocTaBisgeT 96% ot
MPUILIOAA), a MO0 MPOOOHUTHPOBAHHBIM JaHHBIM cocTaBmia 3295 ron. YkazanHas 1mudpa MoOKeT
OTHOCHUTBCS K KOJIMYECTBY 3apPETrHCTPUPOBAHHBIX MM OATBEPKACHHBIX )KUBOTHBIX ISl CEJICKIINH, YTO
Ha 20% OoJpIIe KOTMYECTBA OTOUTHIX JKMBOTHBIX (2688). M3 3TOro MOKHO clenath BBIBOJ, YTO Ha
JAHHOM XO3SIMCTBE MOKA3aTEeNIN MPUILIOAA U OTOMBKU JOCTATOYHO BBICOKHE, HO MPOOOHUTHPOBAHHBIE
YKHUBOTHBIEC MPEBOCXOIAT MO YHCICHHOCTH OTOUBKY, T.K. 607 rojl. MOJIOHSIKA OTHOCSTCS K MPOLLIOMY
TOJIy POXKJICHHSI, YTO MOKET CBHUJICTEIbCTBOBATH O HE3HAUYUTEIHLHOM MIPUPOCTE JKUBOTHBIX B YUETHBIX U
IUIEMEHHBIX LEJISIX.

I[To TOO «Arpodupma Axxkap OHAipic» mpuiion coctaBui - 3145 ron, ordbuBka -3078 ron
(oTbGuTOE TIOTOJIOBBE cOocTaBMIIO 98% oT mpurona). B manHOM cirydae Habr01aeTCsT BBICOKHUMA TIPOICHT
orouBkH (98%), 4TO FOBOPUT O XOPOILEM YPOBHE BBDKMBAEMOCTH M MPABHJIBLHON OPraHU3alUU yXoJa
3a )KMBOTHBIMU. OJIHAKO, OTCYTCTBHE AaHHBIX O OOHUTHPOBKE MOXKET YKa3bIBaTh Ha HEOOXOANMOCTh
YIIyUIIE€HHs CUCTEMBbI PETUCTPALMU U IOATBEP)KICHUS KaUeCTBA IUIEMEHHBIX JKUBOTHBIX.

PesynpTathl nccne10BaHus MOKA3bIBAIOT XOPOLINE PE3yJIbTAaThI [10 KOJMYECTBY IPHUILIOA U OTOUBKU
B 11esioM. IIpoueHT orbeMa AruaT coctaBiseT 96,1%, 4To ABIsLETCS AOCTATOYHO XOPOIIUM MOKa3aTesIeM
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JUTSE 30POBBS ¥ a/IalITAIIH )KHBOTHBIX B OTHX X035CTBax. bobIioe KoamaecTBO MpOOOHUTHPOBAHHBIX
JKUBOTHBIX (3295) 1Mo CpaBHEHHWIO ¢ OTOWTHIM ITOTOJIOBHEM MOYKET CBHJICTEIHLCTBOBATH O XOPOIIESH
CEJISKIIMOHHOH padoTe, TaKk KaK YYTEHBI OCTABIITHECS MOJIOJHAK MPOILIOTO T0/1a POXKICHHS.

B nenom, pe3ynbpTaTel MOHUTOPHHTA ITOKA3BIBAIOT YCIIEITHYO pa0OTY IO CO3IAaHHIO H ITOIIEPIKAHIIO
IIOTOJIOBBST B O0OMX XO3SIMICTBAax, OJHAKO HEOOXOAWMO YTOYHHTH IOKa3aTeNHd MPOOOHUTHPOBAHHBIX
JKUBOTHBIX M YCHITUTH CUCTEMY yUeTa Ui TIOMy4YeHHsI 0oJiee TOYHOW KapTHHBI 10 YITYYIIEHHIO TTOPO/IbI
Y TeHETHYECKHX XapaKTepUCTHK. bhIT IpoaHamn3npoBaH MOPOTHO-KIACCHBIN COCTAaB OBEIl B XO35ICTBAaX
KX «bipmectik» 1 TOO «Arpodupma Axxap Oumipic» 3a 2024 rox (Tadmura 2, pucyHoK 1).

Tabnuua 2 — Knaccuslii coctas oBerr (2024 1.)

ITonoBo3pacrtHas roJl. Onuta I xnacc IT xiace

rpynma n | % n | % n [ %
KX «bipmectix»

bapansI- 137 120 87,6 17 12,4 - -

MIPOU3BOJUTENN

OBuemartku 3609 2021 56,0 1083 30 505 14

bapanunku 1577 1071 68,0 506 32 - -

Spouku 1718 1117 65 515 30 86 5

Uroro 7041 4329 61,5 2121 30 591 8,4

TOO «Arpodupma Axxap OHIipic»

bapansl- 869 822 94,6 47 5,4 - -

IIPOU3BOJUTENN

OBuemaTKu 3056 2446 80,0 405 13,3 205 6,7

bapanuuku 349 288 82,5 61 17,5 - -

Spouku 692 518 74,9 122 17,6 52 7,5

Hroro 4966 4074 82,0 635 12,8 257 5,2

Ilo Tabnwme 2 n pucyHky 1 BugHO, uTOo B X03s1cTBe KX «bipnecrtik» 87,6% moromoBse 6apaHOB-
MIPOM3BOAMTENEH OTHOCUTCS K DIIUTE, YTO CBUIETEIHCTBYET O BRHICOKOM YPOBHE CENIEKIIMOHHOM paboThI
Y CTPEMIIEHUH TTOIIEPKUBATh KA4eCTBO TNIEMEHHOT0 Mareprana. HebGombimoil yneapHbIi Bec 6apaHOB-
npousBoauteneii | kmacca (12,4%) Takxke ykaspIBaeT Ha HATMYHE Pa3sHOOOpa3usl TEHETHUECKUX JIMHUMN,
YTO MOJIE3HO /IS yIydIIeHns mopoasl B gansHeimeM. B TOO «Arpodupma Axokap OHuipicy 82% osern
OTHOCSITCSI K KJIACCY DIINTA, YTO YKa3bIBAE€T HA BBHICOKHE CTAHIAPTHI UIEMEHHOW PabOTHI M CENEKIINN.
N3 Hux 94,6% OapaHBI-TIPOM3BOIUTENN OTHOCATCS K 3JUTE, YTO SBISETCS OTIUYHBIM ITOKa3aTelieM
JUTSL TIOAZIEp>KaHUsI BBICOKOTO KadecTBa TUIEMEHHOTO MaTepuana. JTO CBHJETEIHCTBYET O TOM, UYTO
XO03SICTBO IPUMEHSIET CTPOTHE CTaHIAPTHI ITpH 0TOOpe mpomsBoauTeneii. [1o kiraccHoMmy coctaBy 80%
OBIIEMAaTOK OTHOCATCS K DJIUTE, YTO MOATBEP)KIAET TaKKe BBHICOKHN YPOBEHb CEJIEKIIMOHHON pabOTHI.
13,3% oBuemaroxk | kitacca Takyke CBUIETENBCTBYIOT O HATMYUY T€HETHYECKOTO Pa3Hoo0pa3us B CTaIe.
B KX «bipnectik» OombIast 4acTh OBIIEMATOK OTHOCHTCS K 3HTe (56%), 9TO SIBIAETCS TOJI0KUTETHHBIM
MOKa3aTeJIeM /ISl COXpaHEHHsI W yJTydIIeHHs KadecTBa MOTOMCTBAa. B To ke Bpems, Hamumane 30%
oBremarok | xmacca m 14% Il kiacca TOBOPUT O JOCTATOYHOM ypOBHE pa3HOOOpas3vs T€HETHYECKHIX
pPECypCcoB, HO €CTh TIOTEHITHAN IS YIIyYIIeHHs] KadecTBa OBIIEMAaTOK B OymymieM, oco0eHHO cpeam 11
KJacca.

3HauuTeNbHAS 4ACTh 0apaHIHKOB (68%) OTHOCUTCS K AJIUTE, YTO OATBEPIKAAET BBICOKHE CTAHAAPTHI
CEJIEKIIMOHHOTO TI0JIX0/1a Ha BCEX CTaansax pasBereHus. 32% OapaHunkoB | kiracca mokasbIBalOT, YTO
9acTh MOJIOJTHSIKA TOTOBA K MCTIOJIB30BAHMIO B TAITbHEHIIIEM IS TUIEMEHHBIX IeJIel, 9T0 00ecreunBaeT
HEoOXOMMOe pa3HoOOpa3ue sl yIaydlIeHnss mopoasl. KimaccHeIi coctaB 0OIIEro MOToIoBhs OBEIl B
IBYX 0a30BBIX XO3MCTBaX OTPAXKEHBI B PUCYHKE 1.
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Pucynoxk 1 — Pacnipenenenue oser no kiaccam B 2024 roay, %

CornacHo pucyHky 1, B 1menom, noronoBbe oBerl B KX «bipnectiky u TOO «Axxap OHuipicy
XapaKTEPU3yeTCsl BHICOKUM IJIEMEHHBIM KauecTBOM, Tak Kak 61,5 u 82,0% oBer OTHOCSTCSI K AJIHTE.
OcraBiiasicss 4acTh MOTOJIOBBsL pacmpenensercs mexay | m Il kmaccamu, 4To Takke MOKa3bIBaeT
JIOCTATOYHYI0 THOKOCTh B CEJIEKIIMOHHOH paboTe M BO3MOXHOCThH YIIY4INATh Ka4€CTBO MKHBOTHBIX
B Oyaymmx MOKoOJeHHsX. B 1iemom, B pe3yiabTare MOHUTOPHHTA OBLIO OTMEUEHO, YTO B 0a30BbIe
XO3sICTBa JIEMOHCTPUPYIOT pa3HOOOpa3ue B KIACCOBOM COCTaBe C CHJIBHBIM IpeodiajaHueM
SJUTHBIX KUBOTHBIX, UTO MO3BOJISIET YIyULIATh NPOAYKTUBHOCTh U MOJACPKUBATH BHICOKOE Kaue€CTBO
IJIEMEHHOT0 MaTepuaia.

B o0oux xoszsiicTBax HaOJMIOJacTCs IeJICHANPABICHHAsS OPUEHTHPOBAHHOCTh HA TOICPIKaHUE
BBICOKOKaYE€CTBEHHOT O TIOT'0JIOBBS, YTO CIIOCOOCTBYET YCIEIIHOM CEIEKIIMOHHOW pab0Te U MOBBIIICHUIO
MPOIYKTUBHOCTH.

B 1iennom, HaMu BBITIOHSETCS HCCIIEIOBATENbCKas paboTa Mo pa3paboTKe ¥ COBEPIICHCTBOBAHUIO
“H(OPMAITMOHHBIX MOJYJIEH M0 aBTOMAaTHYECKOMY pacyeTy IUIEMEHHON IIEHHOCTU OBeIl Ka3aXCKOH
rpyOoLIepCTHOM KypAIOUHON MOPObI, pa3Boaumoii B xo3siictBax KX «bipnectik» 1 TOO «Arpodupma
Axxap OHIipicy.

DKCTephepHBbIE OCOOCHHOCTH KMBOTHBIX TO3BOJISIFOT CYAWTh O Pa3BUTHH, COCTOSHHH 3JI0POBBS,
MIPUCIIOCOOJIEHHOCTH K TIPUPOHO-X03IHCTBEHHBIM YCIOBUSIM XO3UCTB (Tabiuna 3).

Tabmuua 3 — [IpoMepsl cTareil Tena oBel Ka3axcKoi Ipy0oIIepcTHON KYPIIOYHOH MOPOIbBI, CM

bapanbi-
IIpomepsl, cm MIPOU3BOAUTEINN OBuemaTku Slpxwm (12 mec.)
(n=15) (n=30) (n=30)
BricoTa B X0J1Ke 82,5+1,2 72,3+£1,02 68,4+0,9
Kocas nqnuna tynosuia 88,0+1,3 76,8+1,03 70,0+0,98
Iupuna rpyau 3a jonaTkaMu 29,5+0,53 24,4+0.,45 21,8+0,4
['myOuna rpyau 42,6+0,59 37,24+0,51 30,1+0,55
OO0xBat rpyau 115,6+1,52 105,2+1,12 90,3+1,16
OOXBarT MmsICTH 12,8+0,2 9,6+0,17 8,9+0,13
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CormacHo Tabmuie 3, TOKa3aTeNd MPOMEPOB CTaTei Teda IOAOMBITHRIX OBEIl Ka3aXCKOW
rpyOOLIEpPCTHON KypAIOYHOW IOPOJBI COOTBETCTBOBAIM TPEOOBAHMSIM JKENATEIBHOTO THIIA, YTO
CBHUJIETEIILCTBYET O NMPABUIBHOM HAIPABJICHUH CEIEKUNOHHON paboThl. JKHBOTHBIE 00181271l XOPOIIO
Pa3BUTHIM TYJIOBHUILEM, LIMPOKOH M TIyOOKOH IpyIbl0, KPENKHM KOCTSKOM U NPOIOPLHMOHAIBHBIM
TEJIOCIOKEHNEM, YTO XapaKTEepHO JJsl MSICO-CaJbHOTO HANpPaBICHUS MNPOAYKTUBHOCTH. Takue
IKCTEPhEPHBIE OCOOCHHOCTH YKa3bIBAIOT HA BBICOKYIO IJIEMEHHYIO LICHHOCTD [IOTOJIOBbSl U NOTEHLIUAI
JUTS JTATbHEHIIIEr0 COBEPIICHCTBOBAHMS ITOPOJBI B YCIOBUSX KOHKPETHOTO Xo03sicTBa [6-16]. Ilo
MueHUsIM A. M. Aboul Nagawn T. Abdelsabour, MecTHBIE TTOPOBI OBEIT 00JIAAI0T YHIUKAIBHOH IIEHHOCTHIO
Omaromapsi cBoed MPUCTIOCOOICHHOCTH K PE3KUM KIMMAaTHYeCKHM M PECypCHBIM ycioBusim [17]. B
LEJIOM, JUISI yCTOWYMBOTO PAa3BUTUS MECTHBIX IOPOJ OBEL] HEOOXOIMMO HCIOJIb30BaHUE LU(PPOBHIX
peLeHni I TPOBEICHUS CeNICKIIMOHHO-TIJIEMEHHOM padoThl, COUETAIONICH TeHETUYECKOE YIIyUIlIeHHE
C COXpaHEHHEM aJlalTAMOHHBIX Ka4eCTB.

Ha ocHOBe NONy4eHHBIX NPOMEPOB PACCUUTHIBATNCH WHAEKCHBIC IOKA3aTEIM TEJIOCIOKEHHS
— PACTSHYTOCTH, COMTOCTH, MacCUBHOCTH, UIMHHOHOI'OCTH, KOCTHCTOCTH M TPYJHON HHIEKC, 4TO
MIO3BOJIMIIO MMPOBECTH OOBEKTUBHYIO OLICHKY SKCTEPLEPHOI0 THUIIA U COOTBETCTBHE CTAHAAPTAM ITOPOIbI
(pucyHok 2, Tabnwma 4).
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Pucynok 2 — IHIEKCHI TETOCIIOXKECHIS Ka3aXCKOH TPyOOIIepCTHON KypIIOUHON TOPOIBI
OBeTI 110 rpymnmnam, %

Tabnmna 4 — VMIHgexchl TEI0CI0KEHUS OBell, %

WNunexkcot Bbapanbi- OBueMaTKu Spxu (12 mec.)

TEJIOCIIOKEHUS npousBoauTenn (n=15) (n=30) (n=30)
Pactsanyroctu 106,7 106,2 102,3
Couroctn 131,4 137,0 129,0
MaccuBHOCTH 140,1 145,5 132,0
JITMHHOHOTOCTH 48.4 48,5 56,0
I'pynHoii 69,2 65,6 72,4
Kocrtucroctu 15,5 13,3 13,0

Wupekcsl TenocioxkeHus 0apaHOB-POU3BOMTENCH, OBIIEMATOK U SIPOK TOJIOBAJIOrO BO3pacTa,
MpUBEICHHBIC Ha pUCYHKEe 2 W Tabnuie 4, CBUACTEIbCTBYIOT O TOM, YTO OHHM HaXOISATCS B Ipeenax
MIpeIbSABISIEMBIX TPEOOBAHUN CTaHIaPTa IOPO/IBI.
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3aka0ueHue

[Ipoananu3upoBanbl pe3yabTaThl OOHUTHPOBKH OBEIl Ka3axXxCKOW KypIIOYHOH TIpyOOIIepCTHOM
MIOPO/IBI 3a TOCNIEAHNE 3 T0/1a, a TAK)Ke U3yUEHBl HX 3KCTEPhePHO-KOHCTUTYIIMOHAIbHBIE OCOOEHHOCTH
U TPOAYKTHBHO-TNIEMEHHBIE TMoKa3aTenu. [IpoBeAEHHBIN aHAMM3 MIEMEHHBIX W 3KCTEPhEPHBIX
IOKa3aTesiell OBeIl Ka3aXxCKOW IpyOOIIepCTHON KypAIOYHON TOPOIBI, Pa3BOJUMBIX B Xo3sarcTBax KX
«bipnectiky» (Ymerrayckas o61acts) u TOO «Arpodupma Axxkap Ouuipic» (ITaBmomapckas o0macTs),
IPOJIEMOHCTPUPOBAJ BEICOKUI YPOBEHb CEIIEKIIMOHHOM paboThl 1 3 pexTrBHOE ncnonb3oBanue NAC
PCXK. JlanHbIE MOHUTOpPUHIA CBUETENBCTBYIOT O BBICOKOM YI€IBHOM BECE OBELl JIMTHOTO Kiacca (10
94,6% cpenn 6apaHOB-IIPOM3BOJUTENEH), UTO YKA3bIBACT HA 3HAUUTEIILHBINA T€HETUYECKNUI MTOTEHINAI
uccienyeMoro noronosbs. [lokazarenu npumiona 1 OTOMBKM B 000MX XO3SICTBAX TaKKe HAXOAATCS
Ha BBICOKOM ypoBHE (96—98%), uTo yKka3bIBaeT Ha XOPOIIYIO0 OPTaHNU3aIIMIO0 300TEXHUYECKOTO yUueTa !
yX0/1a 32 ’KUBOTHBIMHU.

Pe3ynpTaThl SKCTEPbEPHBIX MPOMEPOB U MHACKCOB TEJIOCIOXKCHUS MMOKa3aJld, YTO BCE MapaMeTphl
COOTBETCTBYIOT CTAaHAApPTaM IOPOAbI, YTO MOATBEPKAAET XOPOILIee pa3BUTHE, MPHUCIOCOOICHHOCTh
U COOTBETCTBHE IMOpoaoodpasyromemy tumy. Mcnonb3zoBanne MAC PCXK 1o3BOSMIIO MOBBICHUTH
TOYHOCTh y4e€Ta, OTCJICKHBAHUE M aHAINU3 300TEXHUYECKUX COOBITHH, aBTOMATH3MPOBATH PaCcUEThI
IUIEMEHHOM IIEHHOCTH M O0JierdaeT aHajlu3 CeJIEKUMOHHOM padoThl B OTPACid OBLEBOACTBA. Takum
00pa3oM, CeNeKLMOHHO-TIJIEMEHHAas padoTa B JaHHBIX X034HCTBAaX OPraHN30BaHA HA XOPOLIEM YPOBHE,
YTO NMpPUMEHEHNE MH(POPMAIMOHHBIX TEXHOJOTUH CIIOCOOCTBYET JalbHEUIIeMy COBEPIICHCTBOBAHUIO
MOPOJIHBIX KAYeCTB Ka3aXCKOU IpyOOIIepCTHON KYPIIOYHOM OBIIBI.

Bxuan aBTopoB

JU: onipeenieHne v MOCTaHOBKA LIEJH, aHAINU3 JaHHBIX VH(OpMaIIMOHHO-aHAIUTHIECKON CHCTEMBI
«PecnyOnukanckas cucrema xuBoTHOBOoAcTBa» (MAC PCX), aHanu3 maHHBIX, KOPPEKTHPOBKA,
BbruuTKa. KO: pa3zpaboTka METONOJOTHH HCCIIE0BaHUs, BCECTOPOHHUM MOHMCK JIUTEPATyphl, aHATIN3
JaHHBIX, BbranTKa. T cOop n 06paboTKa 1aHHBIX, ydacTHE B aHANIM3€e JaHHbIX. BA: yuacTue B aHanusze
1 00pabOTKe JaHHBIX, IOUCK TUTEPATyphl. AM: 00paboTKa TaHHBIX, y9acTHE B aHANN3€E MaHHBIX. IM:
ydacTHe B aHAJIM3€ JaHHBIX, KOPPEKTHPOBKA, BBIYUTKA, OTIIPABKA B PEAAKIIHIO.

Bce aBTophl npounTa iy, IPOCMOTPETH U OA0OPHIN OKOHYATEIbHYIO PEJAKIIHIO PYKOIIUCH.

Nudopmanust 0 GpMHAHCUPOBAHUH

HccnenoBanusi mpoBOAMIMCH B PaMKax MPOrPaMMHO-LIENIEBOTO (DMHAHCUPOBAHUS MO HAYYHO-
TexHuueckon mporpamme BR22885692 «Pa3paboTka cOBpeMEHHBIX CENEKIHOHHO-TEXHOJIOIHMYECKHX
U MOJICKYJSIPHO-TEHETHUYECKUX METOJOB COBEPIICHCTBOBAHMS, COXPAHCHUS W PALUOHAIBHOI'O
HCIIONTH30BaHUS TEHETHUECKUX PECYpPCOB OBEIl Pa3HbIX HANpaBICHUHN TPOIYKTUBHOCTI» Ha 2024-2026
TOJIBI.
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Ka3zakTbIH KbUIIIBIK KYHAI KYHPBIKTbI KO TYKbIMBIHBIH aChLJI
TYKBIMABIK K9HE IKCTePhepIiK KepceTKilTepi

Ubpaes 1.K., Omaposa K.M., lllapanaros T.C., Axkaup b.)K., MupamOeKkkbI3bl A.,
MyxameTxapona U.E.

Tyiiin

AnFplIapTTap jkoHe Makcat. Karan skarmaiiapra Te3IMIUIIT, a3bIKTaHIBIPY KapamaibIMIbUIBIFbI
KOHE Y3aK Kalbuly KaOineTi Ka3aKThIH KbUILIBIK XKYH/II KYHPBIKTEI KOM TYKbIMBIH Ka3akcTanaarsl Mai
apyaInbUIBIFEIHBIH MaHBI3ABl TEHETUKAIBIK PEeCypChlHA alHAmAsIpansl. AJlalma Kasipri jkarmaiina
OHIM carachlHa, achll TYKBIMJIBI JKYMBICTApFa JXKOHE KApKBIHJBI KYTIN-0ary TEeXHOJOTHsIapbiHA
OeliiMaenyre KOWbUIATHIH TajanTap apTyAa. OHIMAUTIK eH CeJICKIMSIIBIK KYHABUIBIKTBI apTTBIPY YILIiH
MaJIJIbIH 9KCTEPhEPIIK JKOHE ACBUITYKBIMIBIK KOPCETKIIITEPiH KeIeHi Oarajayabl KYprizy Kaxker,
OyJ1 JKOFaphl OHIM/II MaJIBI ipiKTEN aHBIKTAyFa, aChUT TYKBIMIBI 0a3aHBI KaKCapTyFa KOHE CalaHbIH
TYPaKThI JaMyBIH KaMTaMachI3 eTyre MYMKIiHIIK Oepei. byt Ka3aKThIH KBUIIIBIK KYHII KYHPBIKTHI KO
TYKBIMBIHBIH TYKBIMJIBIK QJICYETiHE JKOHE DKCTEPbEPIiK-KOHCTHTYIHUSUIBIK CUIIaTTaMalapbiHa FHUTBIMU
HeTi3JeNreH Oaranaysibl KYPTi3yAiH ©3eKTUNrH aHbIKTaiabl. OcblFaH OalIaHBICTBI Oy 3epTTey
JKYMBICBIHBIH MaKCaThl — Ka3aKTbIH KbUIILIBIK *KYHI KYHPBIKTBI KOH TYKbIMBI KOHJIAPBIHBIH OOHUTEPIICY
HOTIDKEJIepPiH, COHBIMEH KaTap OJapAblH KCTEPbEPIIiK-KOHCTUTYIUSUIBIK PEKIIeTIKTEPI MEH OHIMILTIK
YKOHE aChlT TYKBIMJIBIK KOPCETKIIITEPiH Tajaay 00BN TaObUIa bl
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Marepuangap MeH ofictep. « Pecrry0imKabIK Ma mIapyanibUIBIF bl JKYHEC» Mall IapyaibUTbIF bIHBIH
aKIapaTThIK-TaJ/1ay )KYHeCiH ai1anany apKbUIB KUHAIIFaH MOJTIMETTEPTre, OHBIH IIIT HJ1e 300 TEXHUKAJIBIK,
ic-11apaniap MEH MaJlJIbIH KJIACTBIK KYPaMBbIH Taiay >Kyprizinai. DeHOTHNTIK KOPCETKIITEP i KeIeH i
TYpJE OJIIey KYPTi3ii: HIOKTHIK JKOHEe KYHBIMIIAK OMIKTIri, )KaybIpbIH apTHIHAAFBI KEY/Ie €Hi, Keyle
TEPEH/IIT1, ICHEHIH KUFAIll Y3bIH/IBIFBI, XK UTIHIIIK OpaMbl. JIeHe esieMepi cTaHaapTThl 300 TEXHUKAIIBIK
acranTapMeH XYPri3uifi. AJBIHFAH JICHE OJIIeMAepl HET131HIe SKCTEPhEPIIK THITIH KOHE TYKBIMIIBIK
CTaHJApTTapFa COWKECTITiH OOBEKTHBTI OaFaiayra MYMKIHIIK OepeTiH WHAEKCTIK KOpCeTKiITepi
ecenTenl.

Horwxkenep. 3eprreneriH MaliblH aWTapibIKTall TEHETHKAIBIK OJIEYeTIH KOPCETETIH JIIUTAIBIK
MaJIJIbIH 0aChIMIBUIBIFBI (ACHLT TYKBIMJIBI KomKapiiap 94,6% aeliin) aHbIKTan bl EXi apyanibsiuibikTa ga
TeJI alTy MEH KO3bIHBI €HEeCIHEH 061y KepceTKimTepi korapsl aeHrenae (96-98%), 6yi1 300TeXHUKAIIBIK
ecemn TeH MaJ KYTIMIHIH aKChl YHBIMIACTBIPBUIFAHBIH KepceTemi. KoWmapablH JeHe emmeMaepi
MEH KOHCTUTYIHUSUIBIK KOPCETKIIITEepl ONIApIbIH TYKBIM CTaHJAapThIHA COWKECTITiH jKoHE OYJI jKaKChI
JAMBIFaHbIH, OCHIMIENTIIITITIH )KOHE TYKBIMJIBIK THIIKE COWKECTITiH pacTaibl.

KopbIThiH B «PecyOnKanbik Ma IapyalibUIBIFbI )KYHEC» MaJl IIapyallbUTBIFbIHBIH aKITapaTThIK-
Tanjay JKYWeCiH MaijianiaHy €CerTiH, 300TeXHUKAJBIK iC-IIapajap/blH JQJJIINIH apTThIpyFa, achLl
TYKBIMJIBIK €CENTepiH aBTOMATTAHABIPYFa MYMKIHAIK Oepji JKoHE achbUl TYKBIMJBI JKYMBICTApIbl
Tangayael KeHuaereni. JleMek, mapyanmbuibIKTapia CeIeKIUsITBIK-aChUT TYKBIMABIK JKYMBIC JKaKChI
JIEHreiIe KOJFa KOMBUIBIN, aKIMapaTThIK TEXHOJOTHUIAPAbl KOJaHy Ka3aKThIH KBUIIIBIK KYHII
KYHPBIKTBHI KO TYKBIMBIHBIH TYKBIMJIBIK KOPCETKIMITEPiH OJIaH opi )KaKcapTyFa bIKIANI eTye. AJIbIHFaH
MOJIIMETTEP CEICKIMSIIBIK KYMBICTAP/IbI CAHABIK 0acKapy *oHe TYKBIMIIBI JKaKcapTy OaraapiamaiapbiH
a3ipJiey YIIIiH Nai1aaaHbuTybl MYMKIH.

Kiar ce3mep: KazaKTbIH KBUIMIBIK JKYHAI KYWPBIKTBI TYKBIMBI; OOHUTEpJEY; achll TYKBIMIIBIK
KOPCETIKIITEP; aKIMapaTThK-Tajaay xyieci (ATXK); sxkcTepbep; 300TEXHUSIIBIK, €Cell.

Breeding and conformation characteristics of the Kazakh coarse-wool fat-tailed sheep breed

Dulat K. Ibraev, Karlygash M. Omarova, Tlekbol S. Sharapatov, Bakytzhan Zh. Akkair,
Aizhan Mirambekkyzy, [lmira E. Mukhametzharova

Abstract

Background and Aim. Resistance to harsh conditions, unpretentiousness regarding feed and the
ability to make long transitions make the Kazakh coarse-wooled fat-tailed sheep breed an important
genetic resource for livestock farming in Kazakhstan. However, in modern conditions, the requirements
for product quality, breeding work, and adaptation to intensive keeping technologies are increasing. To
increase productivity and breeding value, it is necessary to carry out a comprehensive assessment of the
exterior and breeding characteristics of animals; this assessment will facilitate the identification of highly
productive animals, improve the breeding base and ensure sustainable development of the industry.
This necessitates a scientifically based evolution of the breeding potential and exterior-constitutional
characteristics of the Kazakh coarse-wooled fat-tailed sheep breed. Therefore, the aim of this study is
to analyze the results of the bonitation of sheep of the Kazakh coarse-wooled fat-tailed breed, as well as
their exterior and constitutional features and productive and breeding indicators.

Materials and Methods. The analysis of data collected using the “Republican Livestock Breeding
System” information and analytical system for Livestock Breeding, including zootechnical events
and the class composition of animals, was performed. A comprehensive measurement of phenotypic
parameters was conducted: height at the withers and sacrum, chest width behind the shoulder blades,
chest depth, oblique body length, metacarpus girth. The measurements were carried out using standard
zootechnical instruments. Based on the measurements obtained, the index indicators of constitution
were calculated, which allowed for an objective assessment of the exterior type and compliance with
breed standards.

Results. The prevalence of elite stock (up to 94.6% among rams) was established, which indicates a
significant genetic potential of the studied population. The indicators of offspring and weaning in both
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farms are also at a high level (96-98%), indicating good organization of zootechnical accounting and
animal care. The measurements and constitution indices of animals confirm their compliance with the
breed standard, demonstrating good development, adaptability and adherence to the breed-forming type.

Conclusion. The use of the “Republican Livestock Breeding System” information and analytical
system for Livestock Breeding made it possible to increase the accuracy of accounting and zootechnical
records, automate breeding value calculations, and facilitate the analysis of breeding work. Consequently,
selection and breeding work on the farms is well-organized, and the use of information technologies
contributes to the further improvement of the breed qualities of the Kazakh coarse-wooled fat-tailed sheep
breed. The obtained data can be used for digital management of selection work and the development of
breed improvement programs.

Keywords: Kazakh coarse-wooled fat-tailed sheep breed; bonitation; breeding indicators;
information and analytical system (IAS); exterior; zootechnical accounting.
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AHHOTALUA

[Ipeanocsuiku u nenb. Cos SBIAETCS OHON U3 CTPATETHUYECKU 3HAYMMBIX KYJIbTYP, BOCTPEOOBaHHON
B MHIIEBOH M KOPMOBOH mpoMbilieHHOCTH. B ycnoBusx CeepHoro Kaszaxcrana e€ ypoxailHOCTb
OTCTaéT OT BEOYLIMX CTpaH M3-32 HEOJAronpuATHOrO KJIMMaTa, OIPaHHYEHHOro Habopa COPTOB U
pacnipocTpanenusi OosesHeil. Llenpio uccnenoBaHust ObUIO ONPEAEIMTH BIMSHUE CPOKOB IOCEBA U
BapHaHTOB NPEANOCEBHON 00pPadOTKM CeMsH Ha MPOAYKTHUBHOCTH COPTOB COM B 30HE PUCKOBAHHOI'O
3eMIIeIeITHSL.

Marepuaibl u MeTobl. OnbIThl npoBoAMIIUCh B 2021-2023 rr. Ha onbiTHOM yuyacTke TOO «Kamenka
u JI» (AxmonmHckas obmacte). U3ywamucs copra MBymika, Dnpaopano u bipmik KB. Cpoku moceBa:
10-20 mas u 20-30 mas. Bapuanter 006pabotku cemsiH: kouTposnb, TMT/l, TMT]] + Xatictux, TMT/]
+ Xaiictuk + HoBocmi. Y4€r BKIIOYa MoKa3aTelIn MOJIEBOM BCX0KECTH, BEBDKUBAEMOCTH PACTEHUHN U
YPOXKAHUHOCTH.

Pesynprarer. Hambomee BricOkme 3HaveHWs monydeHbl mnpu moceBe 10-20 mas. CoBmecTHOE
npumenenne TMTJI + Xaiictuk + HoBOCHJI MHONOXWUTENBHO BIMSUIO HA 3JEMEHTBI CTPYKTYpPbI
ypO’KaiHOCTH, TIOBBINIAst Yuciio 0000B M ceMsH Ha pacreHue, maccy 1000 ceMsH W OHOIOTHUYECKYIO
yposkaliHOCTh. MakcHManbHBIN pe3yibTaT Tokas3al copt VBymika - B cpeqHem 15,4 1/ra 3a Tpu roxa.
Bosee no3aHuil cpok moceBa CHUKa IOKA3aTeNU IPOAYKTUBHOCTH Y BCEX COPTOB.

3akioyeHue. YCTaHOBJICHO, YTO ONTHMAJIBHOE COYETAHHWE CPOKA I0CeBa M OOpabOTKH CEeMsH
SIBIISICTCSL  ONPENEIIAIOMNUM  (DAaKTOPOM TIOBBILICHUS YPOXKAWHOCTH cou B ycioBuix CeBepHOro
Kazaxcrana. Han6onee a¢hektrBHBIM OKa3ancs BapuanT nocesa 10-20 mast ¢ mpuMEeHEeHHEM KOMITIIEKCca
TMT/ + Xaiictuk + HoBocmi, ocobenHo s copta MByiika, 9To mo3BOISIET pEKOMEHI0BATh JaHHBIH
pUEM JUIs IPAKTUUECKOTO UCTIONb30BaHNUS.

KiroueBble cjioBa: cost; Cpokd MoceBa; 00paboTKa CeMsH; I0JIeBasi BCXOKECTh; BHKUBAEMOCTh
pacTeHui; ypoKalHOCTb.

BBenenne

Cost OTHOCHTCS K YHCITy HAHOOJIee IIEHHBIX CEbCKOX03SIMCTBEHHBIX KYJIETYp MUPOBOTO 3HAUCHUSI.
W3 He€ momydaroT MIMPOKUH CIEKTP MPOIYKIIMH, BOCTPEOOBAHHOW B Pa3NIUYHBIX OTPACIIAX HAPOIHOTO
xo3siicTBa. CeMeHa cOM cojiepykaT OMOJIOTHYECKH aKTHBHBIE COEIWHEHHS, CIIOCOOHBIE OKa3hIBaTh

166


https://orcid.org/0009-0009-7354-5371
https://orcid.org/0000-0002-6980-7393
https://orcid.org/0000-0001-8338-0958
https://orcid.org/0000-0002-7336-1486

BECTHVIK HAVKI KA3AXCKOTO ATPOTEXH/YECKOTO MICCAEAOBATEABCKOTO YHVIBEPCUTETA VIMEHV C.CENOY AAVHA: MEXAVICLIVTIAVIHAPHBIV No 3 (127) 2025
ISSN 2710-3757, ISSN 2079-939X, CEJIbCKOXO3SMCTBEHHBIE HAYKU

HHTuOMpyloliee ACHCTBUE Ha Pa3BUTHE 3JI0KAYECTBEHHBIX HOBOOOpa3oBaHuil. BoznenbiBaHue 3TOM
KYJIBTYPBI CIIOCOOCTBYET PEIICHHUIO Psijia BXKHBIX arpOTeXHUUECKnX 3anad [1, 2, 3].

B nocnennue roasl HHTEpEC K CO€ B CTPaHE 3aMETHO YBEIMUYMIICS, YTO CBSI3aHO C 00OCTPEHHEM
pobaemMsl nepunuTa OeiKa U COKpalieHHeM 0OBbeMOB MPOM3BOJCTBA MPOAYKIHUH KHBOTHOBOJCTBA.
OTnMUUTENBHON OCOOCHHOCTBIO COM, KaK M JIPYTUX NpPeICTaBUTENeH cemeiicTBa OOOOBBIX, SIBISIETCS
CIIOCOOHOCTh BCTymarb B cuMOMO3 ¢ Oakrepusimu pona Bradyrhizobium. BzammopelictBue c
KIIyOCHBKOBBIMU OAKTEPUSMHU HE TOJIBKO CHA0XKaeT PACTEHUSI COM a30TOM B TEUEHHE BETETALMOHHOIO
nepuoja, Ho U oborauaer Mo4By IOcie YOOPKH, YTO JEJIAeT COI0 LIEHHBIM MPEIIICCTBEHHUKOM IS
MHOTHX CEIbCKOXO3SIMCTBEHHBIX KYJIbTYD [4, 5, 6].

BoszaenbiBanne cou CONMPSKEHO C PSAIAOM CIIOKHOCTEH, OJHOM M3 KOTOPBIX SIBIISICTCS MOPaskeHHUE
IIOCEBOB Pa3sHOOOPa3HBIMU (UTONATOTCHHBIMH MH()EKLUUSIMH, HAHOCSIIMMU 3HAYNTENbHBIN yIiepO
YPO’Karo 1 CHIKAIOIIMMH KaueCTBEHHBIE ITOKA3aTeNN ceMsH [7, 8].

B nacrosimee Bpemst B PecriyOnuke Kazaxcran cymiecTByeT TEHACHIMS YBEIMUYCHHS MOCEBHBIX
IUIOINAAEH, 3aHSATBIX IIOJ IoceBaMH CcoM. JlaHHas TeHIEHIMs CHOCOOCTBYET YBEIMUYCHUIO
PacrpoCTpaHEHHOCTH MATOT€HHBIX OPTaHU3MOB, CIICLHATM3UPYIOLIMXCS Ha COC.

[TockosbKy 3HauMTENbHAsl YacTh BO3OyIuTeNeH (UTONATOreHHBIX MH(EKUMH mepenacrcest yepes
CEeMEHHOHN MaTepHuall WK COXPaHsAETCA B [I0YBE, IPEANIOCEBHAst 00pabOTKa CEMSIH COM POTPABUTEIIIMU
OTHOCHUTCS K YHCITy IIUPOKO MPUMEHSIEMBIX arpOTEXHUYECKUX MPUEMOB. JJaHHBIN ITprUeM 3aKII04aeTcst
B HAaHECCHWU HA CEMEHAa XMMHYECKUX HJIM OMOJIOTMYECKUX MPErnapaToB, OOJIAAAIOUIMX 3alIUTHBIMU
CBOWCTBaMHU HJIM OOLICYKPEIUISIOUINM ACHCTBHEM.

KommiekcHoe ncrnonb30BaHuEe NPOTPABUTENCH COBMECTHO C MHOKYJISIHTAMM HPEACTaBIIsIeT co00H
OJIMH U3 NPUEMOB NPEIIIOCEBHOM ITOITOTOBKU CEMSIH COM, IIPH KOTOPOM Ha MOBEPXHOCTH I10CAJ0YHOTO
MaTepuaja HaHOCATCS XUMHUYECKHE IpernapaTsl ¢ (YHMHMUUAHBIM JICHCTBUEM B COYETAaHMH C
npenapaTaMu, COACPKALIMMU KUBBIC KyJIbTYPBI ClICHU(PUIECKUX MUKPOOPTraHU3MOB. Takas TeXHOIOTUst
HampaBiieHa Ha OJJHOBPEMEHHOE 0AaBIICHNE BO30yAnuTeNeH Oose3Hel 1 odecrieueHne CeMsiH M0JIe3HOM
MHUKPOGIIOPOH, YTO TIO3BOJISICT OTPAHUUNBATH PA3BUTHE HHPEKIHMN Aa)Ke B HEPHUOAbl HMHTEHCUBHOTO MX
pactpoctpanenus [9, 10, 11].

B mnocneagnue necAaTwieTHss B Hay4yHbIX IyOJHMKaUMsAX HPEACTaBICHO OOLIMPHOE KOJIUYECTBO
Pe3yIbTaTOB, OTPAYKAIOIINX OIBIT MPUMEHEHUS! KOMOMHALNN XMMUYECKUX U OMOJIOTMYECKUX CPEACTB
3alIUTHl IPU BO3JEJIBIBAHUU COM. JTH MaTepHajbl MOIyYeHbl Ha OCHOBE OIBITOB, NPOBEAEHHBIX B
TEPPUTOPHSIX C Pa3IUYHBIMH ArpOKIMMATHUYECKUMM XapakTepucTukamu. HecMoTpst Ha Hanmuune
LIMPOKOTO CHEKTpa JaHHBIX, Uil CeBEepHbIX pailoHoB Kazaxcrana ocraércsi HEIOCTaTOYHO
M3yYEHHBIM BOIIPOC BIMSHUS NPEANIOCEBHONH 00pabOTKU CEMSIH C MCIIOJIb30BAaHUEM Pa3IMYHbIX THUIIOB
MIPOTpaBUTENEH M OMOJOTHYECKHUX IPENapaToB Ha MPOLECCHl pocTa, (GOPMUPOBAHMS I'€HEPATHBHBIX
OPraHOB U ypOBEHb CEMEHHOH NMPOAyKTUBHOCTH. CyIlleCcTBeHHasi N3MEHYHBOCTh MOTOAHBIX YCIOBHUI B
Ipeenax BEreTalloOHHOTO Mepro/a, a TAKKE IOCTOSIHHOE MOSIBJICHHE B IIPOU3BOACTBE HOBBIX COPTOB,
OTJIMYAIOLINXCS] OMOJIOTNYECKUMHU OCOOCHHOCTSIMH U XO3SICTBEHHBIMU Ka4eCTBAMU, NTPEIONPEACIISTIOT
HEOO0XOIUMOCTb MPOBEICHHS AOTIOIHUTEIbHBIX UCCICIOBAHUHI B TOM HalpaBJICHHUH.

Bosiee Toro, mpuoOpUTETOM I COBPEMEHHBIX CEJIbX03TOBAPOINPOM3BOAUTEIICH SIBISETCS MOJIHAS
peanu3anys MOTEHIMANA, 3aJI0)KEHHOT'O B HOBBIX COPTax. DTOMY MOXKET CIIOCOOCTBOBATh HAKOIUICHHUE
OIBITHBIX JAHHBIX 10 YTOYHEHHWIO ONTHMAJIBHBIX CPOKOB II0CEBa HOBBIX COPTOB COM C Y4Y&TOM
KOHKPETHBIX 30HAJIbHBIX YCIIOBHH.

Llenpto mMccaeqoBaHUM OBUIO YCTAHOBUTH BIMSIHUE COBMECTHOTO NPUMEHEHHS COBPEMEHHBIX
(YHIMUIMAHBIX IPOTPAaBUTEIICH C MHOKYJITHTaMH ¥ OMOJIOTMYECKUMU ITpenapaTaMu Ha IPOyKTHBHOCTh
Pa3NMYHBIX COPTOB COM IPHM Pa3HBIX CPOKaxX IIOCEBa B YCIOBHUSX JIECOCTENHON 30HBI CeBepHOro
Kazaxcrana.

MartepuaJibl U METOABI

[Tonesoii onbIT 3aknanpiBaics B 2021-2023 rr. Ha skcnepuMeHTanbHoM yuyactke TOO «Kamenka
n J» CanzapikTayckoro pailoHa AKMOJHMHCKOM 001acTH, 1a00pOTOPHBIE OIBITH U BCE COIYTCTBYIOIINE
aHaJIM3bl NIPOBOJIWIN IIPU Kadeape 3alluThl U KapaHTHHA pacTeHHi Ka3zaxckoro arpoTexHMYecKOro
HCCIeI0BaTeNbCcKOro ynusepeurera umenu C.CelidysinHa, a Takxke B 1a00paTOPUM 3alUThI PACTCHUI
HayuHo-npon3BoiCcTBEHHOTO IEHTPa 36pHOBOTO X03siiicTBa uMeHu A.1. bapaesa.
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OnBITH TPOBOAMIIN C PAHHECTIEIIBIMHA COPTAaMH COH.

WBymka — panHecmensii copt com, macca 1000 cemsH koroporo cocrasiser 175-185 r.
[ToTeHumanbHas ypoxaiHOCTh qocturaet 2,4 1/ra, conep:kanue oOeinka B 3epHe - 34,1%, macina - 22,3%.
PacTenus ycTON4MBEI K MOJIETaHUIO, CEMEHA HE CKJIOHHBI K paCTPECKNBaHUIO. B ycinoBusax AKMONIHHCKON
o0JacT cpeiHsas ypoKalHOCTh copra coctaBisieT 15,1 1y/ra. PaifoHmpoBaH i BO3/EIbIBaHUS B
Kocranaiicko#t, AkmonuHckoi 1 [laBmomapckoit oomacTsix.

DOnpIopago — paHHECHENbI COPT COM, OTIMYAIONIMIACA TOBBIIICHHBIM COJEp)KaHueM Oenka B
3epHe, KoTopoe cocTasisieT 39,0-40,3%. [TokazaTenu comepikanus )KUpa COOTBETCTBYIOT CTaHIaPTHBIM
3HAUCHUSM U HaXOISATCS Ha ypoBHE okoiio 18%. Macca 1000 cemsin BapsupyeT oT 128 g0 164 r. Ilo
pe3yabTaTaM MHOTOJIETHUX KOHKYPCHBIX UCIIBITAHUN CPEIHSS yPOKaiHOCTh copTa focTurana 2,86 1/ra.
OTiin4yaeTcst MOBBIIICHHOW YCTOHYUBOCTHIO K 0aKTEPHO3Y 10 CPaBHEHUIO CO CTAHJIAPTHBIMU COPTAMH.

bipnik KB — cpenmnepanHuii copt com co cpemHell ypokaiHocThio 13,6 m/ra m maccoit 1000
cemsH 180-190 r. IToTenmmanpHas MPOAYKTUBHOCTE AocturaeT 3,5 T/ra. ComepikaHue Oelka B 3epHE
coctasisiet 41%, macna - 19%. PacteHus ycTOWYMBEI K TIOJIETAHUIO U pacTpeckuBaHuto 60608. C 2017
rojia COpT AOMYIIEH K BO3eNbiBaHui0 B BocTouno-Kazaxcranckoit o0nact.

Wzyuanu pasnnuHble BApHAHTHI IpeanoceBHOi 00padboTku cemsaH: TMT/I - KOHTaKTHBIA (YHTULIU
3aIUTHOTO JCHCTBUSA, IPOTPABIMBAHUE CeMsH 3a 2-15 mHE# 1o moceBa, pacxoi pabodeil KUJIKOCTH
- 5-10 n/1; «XaicTUK cosi» - MHOKYIISIHT Ui 00paboTKu ceMsiH, HopMa pacxojna ais cou 4,0 Kr/T u
ouomnpenapar 10% «HoBocuiy, a Takxke cpoku mocesa: 10-20 mast u 20-30 masi. ATpOTEXHHKA B OTIBITAX
30HabHAs, HOPMBI BeIceBa ceMsH: 0,6 MITH BCXOKHX CeMsSH Ha 1 rektap, mo copty Dnbaopano - 80,0
kr/ra, MBymka - 105,1 kr/ra u o copty bipnik KB - 107,5 kr/ra. Iloces npoBoauiu cesuikoit C3C-2,1
C IIUPHUHOMN Mexaypsuil 23 cM.

Pa3memienre nenstHOK MoCiieIoBaTeNbHOE, TIOBTOPHOCTh 3-KpaTHas. [lmomanp y4eTHOW NenstHKU
- 100 m?. TlouBa ombiTHOro yyactka TOO «Kamenka u [I» dYepHO3eMbI IOKHBIC, COJEpKAHHE
JIETKOTHJIPOIM3YEeMOT0 a3oTa - cpenHee (41-50 mr/kr), comepkanne MoABMKHOTO (ocdopa - HU3KOE
(11-15 mr/kr), comepskanue MOABIKHOTO Kanmus - Beicokoe (401-600 mr/kr). Comepskanue rymyca B
nouse cpeanee (4,1-6,1).

[Ipu 3aknaske MOJEBBIX OMBITOB PYKOBOJCTBOBAJINCH METOAMKOMN, N3N0keHHON b.A4. [Jocnexogubim
[12].

Onpenenenue yposkalHOCTH BBITIONHSUIA C UCTIOJIH30BAHHEM KOMOAWHOB, MPUBOJIS MOITYYCHHBIC
nmanabie K 100% gncrote u BmaxkHoctu 12% [13].

Matemarudeckast 00pab0oTKa JaHHBIX PoBoauIoch nporpamMmmoit SNEDECOR [14].

PesyabTatel u 00cy:x1eHne

Knumar B palioHe npoBeACHUS ONBITOB OTHOCHUTCS K PE3KO KOHTHHEHTAJILHOMY M XapaKTEepU3yeTcs
KApKUM 3aCyLUIMBBIM JIETOM M XOJIOAHOW MaJIOCHEKHOH 3UMOil. CpelHeroJoBoe KOJIYEeCTBO OCaJAKOB
110 MHOTOJICTHIM HaOJIFOICHUSIM COCTaBIIIET OKOJIO 323 MM, W3 KOTOPBIX Ha TETUIBIN MeproT (arpeib-
OKTsI0ph) mpuxoautcs 75,6%. OcHOBHas Macca Biard BBINIAJAaeT BO BTOPOM mojoBuHE jeTa. [ns
JAHHOTO PETMOHA TUIMYHBI MPOJOJDKUTENFHBIE BECCHHUE 3aMOPO3KH, PAaHHUE OCEHHHE MTOXOJIO0AaHUS
1 OCaJIKH B KOHILIE JIETa, YTO OTIMYAET €ro OT APYruX 3aCyLUTUBBIX TEPPUTOPH. BrICOKHI ypOBEHb
COJIHEYHOH paJIuanny, 3HaYUTeJIbHbIC CyTOUHbIE KOJICOaHUs TeMIIepaTyp, HU3Kasl BIaKHOCTb BO3AYXa,
MaJIoe KOJIMYECTBO OOJauHBIX AHEH M YacTble BETPBI CIIOCOOCTBYIOT YCHJICHHOMY MCHApEHMIO BIIATH,
KOTOpoe B 2-5 pa3 mpeBblmaer o0bEM MOCTymarommx ocaakoB. Hawmbomee BeIpakeHHas 3acyxa
HaO0JII0JIaeTCS B KOHIIC Masi M B TIEPBbIC JIBE JICKAbl UIOHS, KOT/JA J0 BBIMAJCHUS JOXKICH pacTeHUS
HCIOJIB3YKOT OTPAaHHUYCHHBIC 3alldChbl BJIard, HAKOIIJICHHBLIC B IIOYBC 3a OCEHHE-3UMHHI nepuon. B
CBSI3U C 3THUM YCIJIOBHS BBIPAIIMBAHHS CEIbCKOXO3SIMCTBEHHBIX KYJIbTYP, OCOOEHHO COHM, B CEBEPHBIX
paiionax Kaszaxctana OTJIMYAIOTCSI BBICOKOW CTPECCOBOCTBIO, UTO OOYyCIAaBIMBAeT HEOOXOIUMOCTbH
noadopa 3acyXOyCTOMUMBBIX M YJIbTPACKOPOCIEBIX COPTOB, a TAaKKe INPUMEHEHUsI II0JHOIO
KOMIUIEKCa BIarocoeperaronux Texunoaoruid. [loromusie ycnoBus Beretarmonaoro nepuoga 2021 roma
B CaHJBIKTayCKOM paiioHe BbLAanuCh kapkumu 1 3acyuuiuBeiMu (I'TK = 0,45-cyxoit). B mae, utone
u utone u asrycre 2021 roxa, Hapsay C MOBBILIGHHOW TeMIIEpaTypoH, HaOOAaIoCh U HEOObIUHBIN
IeGULUT OCalKOB MO CPAaBHEHMIO CO CPEIHEMHOTOJIETHUMH JAaHHBIMHU. BCXoabl ObLIM IpY>KHBIMH U
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cBoeBpeMeHHBbIMU. OHAaKO 3aMOpO3KH 10 -1-3 °C Ha MOBEpPXHOCTH IOYBHI B MEPBOH JeKa/le WIOHA
MPUBEIH K YTHETEHHIO 3HAYUTEIILHON YaCTH BCXO/I0B, YTO IIPHBEINIO K CHIKEHHIO ITPOTyKTUBHOCTH COM.

2022 roz ObLT HEMHOTO O0JIee TETTHIM U 3HAYUTEIHHO 00JIe€ BIaXKHBIM B CPAaBHEHHUH C aHAIOTHYHBIM
nieprogom 2021 roga (I'TK=0,9-3acymnmBsiit). Koner Bereranmm OblT 3aCyIUIMBBIM, OCOOCHHO B (hazy
00pa30BaHMs IJI0/I0B, OCAIKOB BBINAJIO B 4 pa3a HU)KE CPEJHEr010BOH HOPMBI.
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Pucynok 1 — CpennecyTouHasi TeMIiepatypa Bo3jayxa B IeproJi Beretaiuu cou, °C

Becennuii nepuoa 2023 roma (I'TK=0,68) oTrmeueH ObICTphIM HapacTaHUEM IOJIOKHUTEIBHBIX U
3¢ (HEeKTUBHBIX TEMIIEPaTyp, & CO BTOPOH JCKaJbl Masi TEMIEPATYpPHBIA (POH MOBBICUIICS, M CPEIHSISL
Temnepatypa Masi cocraBmwia +12,0 °C (mopma +8,8 °C), ocaikoB BBINIAJIO YyTh HIKE HOPMBI, HO B
MOYBE BIIard ObIJIO 10CTATOYHO. Bee 3T0 crocoOcTBOBaO MOSBICHHUIO IPYKHBIX BCXOJIOB.
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Pucynok 2 — KonmndecTBo BBITIABIINX OCAIKOB B IIEPHOJ BETETAIINN COU, MM

Jleto 2023 roma xapakTepH30BaIOCh MPOJOLKUTEIBHON skapoil ¢ Temmeparypamu go +35 °C,
YMEPEHHBIMU BETpaMH M HHM3KOH OTHOCHUTEIBHOH BIaXHOCTBIO BO3JyXa, MUHMMAJIbHBIC 3HAYCHUS
KoTopoil nocturanu 16%. Bmecre ¢ tem, B ¢asy ¢dopmupoBanuss 0000B M Hauana HajluBa CEMSH
HAOJIONANNCh TEPUOJIBl C YEPEIOBAHUEM BBICOKHMX CPEIHECYTOUHBIX TEMIEpaTyp M OOMIBHBIX
MIPOJIOJDKATENBHBIX 0caakoB (pucynku 1, 2). McciegoBanne MpoAeMOHCTPHPOBAIO YTO B CPEIHEM
Beretanus y copra MByika qmnack 100-110 cytok, y copra bipnik KB —110-120, a y copta Dibaopaio
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— 98-100. Ilpu Gonee paHHUX CpOKax MOCEBa MPOMEKYTOK OT MOCEBa JI0 CO3PEBaHUS OBIIT HECKOIBKO
JIOJIBIIIE, YeM TIPY TIO3THUX CPOKaX.

Kak BUIHO M3 CpPEeIHEMHOIOJCTHUX JIAHHBIX MCCIICIOBAHMMU, MPEACTABICHHBIX B Tabiuie 1, Ha
CPeIHHMI MOKa3aTeib IOJCBONW BCXOXKECTH HETaTUBHOC BIIMSHUE OKA3alH CIOXKUBIIHECS IOTOJHBIC
YCIIOBUSL B TIEPUOJ IIOCEBA, YTO CHHU3HWIIO APYKHOCTh BCXOJOB M OTPULIATEIIHEHO OTPa3WwiIoCh Ha
JATbHEHIIIEM POCTE U Pa3BUTHU PACTECHHI.

[TomeBast BCXOXeECTh B OIBITE 3aBHCENA TAKXKE W OT COPTOB U CPOKOB moceBa. KomebGaHwust 3TOT0
rmokazatelist ObITH OTMEeYeHBI OT 59,3% (copT Dmpmopano, mpu mocese 20-30 mast) go 74,8% (copt
WBymika, co cpokom nocesa 10-20 mas).

B nenom cnemyer oTMETUTh, YTO HAUMEHbIIAS TIOJIEBasi BCXOXKECTh C(HOPMUPOBAIACH HA TTOCEBAX
coptra bipnik KB mo obeum cpokam moceBa, cooTBeTcTBeHHO 55,8% m 60,0%. OOpaboTka cemsiH
IperapaTaMy OKasaja IOJI0KHUTEIbHOE BIMSHHUS Ha OTOT MoKa3aTelb. 1o cpaBHEHHIO ¢ KOHTPOJIBHBIM
BapHAHTOM I10 IPYTHM COPTaM OTMEYEHO MOBBIIIIEHHE ATOTO TIOKa3aTesl.

Tabmuma 1 — IloneBast BCXOXKeCTh M BBDKHBAEMOCTh COPTOB COM B 3aBHCHMOCTH OT Pa3iIMYHBIX
BHJIOB 00paOOTKM CEMsTH M CPOKOB TIOCEBa, CpeaHee 3a 3 Troa

KonuuectBo [Tonesas KonuuectBo | BeokuBaeMocTb
Copra Bapuant | pactenwmii B (hazy | BCXOKECThb, | pacTeHHU mepen pacTeHui,
BCXOJIOB, LIT/M? % y6opKo#, mT/m? %
Cpoxk nocesa 10-20 mas
Kountpoinb 39,5 65,8 37,4 62,3
Usymika 423 70,5 40,0 66,7
HBymika T+X 43,4 723 40,8 68,0
T+X+H 449 74,8 42,0 70,0
Kontpoms 37,3 62,2 36,0 60,0
TMTA 40,5 67,5 38,1 63,5
OmBAOPAn0 [ sonano 41,7 69,5 39,0 65,0
T+X+H 43,0 71,7 40,6 67,7
Koutpomns 36,0 60,0 33,9 56,5
TMTJ 39,1 65,2 36,7 61,2
bipnix KB T+X 40,3 67.2 378 63,0
Bipnik KB 41,7 69,5 39,1 65,2
Cpox moceBa 20-30 mas
KonTpois 37,3 62,2 35,1 58,5
T™MTAO 39,7 66,2 37,4 62,3
MBymika T+X 41,3 68,8 39,2 65,3
T+X+H 423 70,5 39,8 66,3
Kountpomns 35,6 59,3 33,2 55,3
TMT/ 38,9 64,8 36,5 60,8
Smba0pano T+X 40,0 66,7 37,5 62,5
T+X+H 41,8 69,7 39,3 65,5
KonTpois 33,5 55,8 31,5 52,5
T™MTA 36,6 61,0 343 57,2
bipnix KB T+X 37,6 62,7 35,2 58,7
T+X+H 39,5 65,8 37,0 61,6

Tpumeuanue: Konmpono — be3 oopabomru; TMT]] — oopabomano npenapamom TMT]]; T+X —
TMT]] + Xaticmux, T+X+H — TMT]/] + Xaiicmux + Hosocun
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[TomeBast BCX0keCTh 0OBIYHO TIOJIOKUTEITHFHO KOPPETUPYET C TToKa3aTelleM CTENICHH BBDKUBAEMOCTH
pactennii [6, 8]. ns ompeneneHHs BBDKHBAEMOCTH K yOOpKe B COOTBETCTBUM ¢ MeToamkon
l'ocymapcTBEeHHOTO COPTOWCITBITAHUSI CEIBCKOXO3SHUCTBEHHBIX KynbTyp (1988) HemocpencTBeHHO
repes;l YOOpPKOW TPOBOIAT TMOJCYET pACTEHWH Ha KaXIOoW AensHKe [7]. BehkuBaeMoCTh pacTeHuit
- TIOKa3aTesb, XapaKTePU3YyIOIINH OTHOIIEHHE KOIMYECTBA PACTEHUH, COXpPaHHBIIUXCS K yOOpKe K
KOJIMYECTBY BBICESTHHBIX BCXOXKHX CeMsH (1T/M2), BRIpRXKEHHOE B TIPOICHTAX.

K yOopke, kommyecTBO pacTeHHWH Ha MeETp KBaJApPATHBIH CHU3WIACH HE3HAYUTEIHHO, 3a CUET
HEJ0CTAaTOYHO C(OPMHUPOBABIINXCS PACTEHWH. MaKcHMaabHOE KOJIMYECTBO JK3EMIUIIPOB K YOOpKe
coxpanunuch npu nocese 10-20 mast y copra MByiuka, npu 3TOM BbDKMBAEMOCTh PACTEHHI cOCTaBUIIA
70,0%, a HauBbICIIMH pe3yJIbTaT MOJIY4YEH Ha BapuHaHTaXx C MPEANIOCEBHOH OOpabOTKOM ceMsiH
TMT [J+Xatictuk+HoBocuit.

Taxum 00pa3oM, BEICOKHE ITOKA3aTeNH TOJIEBOH BCXOKECTH W BDKHBAEMOCTH PAaCTEHHIA K yOOpKe
OBUIH TIOYYEHBI TIPM PaHHEM CPOKE ITOCeBa M COBMECTHOW 0OpaboTke cemsiH mperaparamu TMT/I,
Xaiictuk 1 HoBocun. B cpeanemM mo ombpITy MakCHMAalIbHbIE IOKA3aTEId IOJEBOM BCXOXKECTU U
BBDKMBAEMOCTH PacTEHUH MONy4eHsl y copta MBymika (Tabnmma 2).

Tabnuna 2 — DneMeHThI CTPYKTYPBI YPOKaHHOCTH U OHOJIOTHYECKask YPOKaHHOCTb COPTOB COH MPHU
pa3HbIX CPOKax MOCEBa U BapHaHTaX MpearoceBHON 00paboTKu ceMsH, cpeHee 3a 3 roja

Copt Bapuant | KommuectBo | KomuuectBo | KommuectBo Macca | buonoruueckas
pacTeHui, 600608 B 1 ceMsH B 1 1000 YpOKaifHOCTb,
/M pacTeHu, T | pacTeHUH, T | CeMsH, T /ra
Cpok mocesa 10-20 mas
Konrposns 37,4 10,4 20,0 132,6 9,9
TMTA 40,0 13,4 23,8 143,6 13,7
Hsymika T+X 40,8 14,6 24,6 145,6 14,6
T+X+H 42,0 15,8 25,1 146,4 15,4
HCP 0.33
Konrtposns 36,0 9,7 19,4 116,3 8,1
TMTI 38,1 13,0 23,3 128.9 11,4
Onbaopano [y 39,0 14,1 245 132,0 12,6
T+X+H 40,6 15,3 24,9 133.3 13,5
HCP 0.23
KonTpoib 35,1 9,6 19,7 131,8 9,1
T™MTA 37,4 12,9 22,1 142,1 11,7
bipmix KB [ rx 39, 14,4 23,9 145,0 13,6
T+X+H 39,8 15,5 24.4 145,4 14,1
HCP 0.42
Cpox moceBa 20-30 mas

Konrtpons 35,1 9,6 19,7 131,8 9,1
TMTA 37,4 12,9 22,1 142,1 11,7
Msymika T+X 39,2 14,4 23,9 145,0 13,6
T+X+H 39,8 15,5 24,4 145,4 14,1
HCP 0.35

Kountpomnb 33,2 9.4 19,0 115,1 7.3

TMTI 36,5 12,5 21,6 127,6 10,1

Smenopano [y 37,5 14,0 23.6 129,9 11,5
T+X+H 39,3 14,6 24,0 131,3 12,4
HCP 0.35
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[Iponomkenue TaloauIbl 2

Kountpoins 31,5 9,3 17,4 134,3 7,4

o TMT/I 343 12,5 21,0 142,6 10,3
bipric KB =7 350 13,6 2.3 145.8 11,4
T+X+H 37,0 14,3 235 146,0 12,7

HCP,, 0.34

IHpumeuanue: Konmpono — 6e3 oopabomxu; TMT/ — oopabomano npenapamom TMT][; T+X —
TMT]/] + Xaucmux, T+X+H — TMT]] + Xaiicmuk + Hosocun

[Ipu nepBom cpoke noceBa (10-20 mast) y Bcex COPTOB KOJMYECTBO pacTeHHid Ha 1 M2, 4ucio
0000B U ceMsiH Ha OJHO pacTeHue, a Takxke macca 1000 cemstH ObuH BbIIEe MPU 00pabOTKE CeMsH
[0 CPaBHEHMIO C KOHTposieM. HamOomnbime 3HaueHUs] OOJBIIMHCTBA IOKa3aTeleld OTMEYalnch NpU
BapuaHTe 00padotku npenaparoM TMT/] B couetanuu ¢ Xaiictuk u HoBocummom. Macca 1000 cemsia
n3Mensacs ot 116,3 r (npaopano, kourpons) 1o 147,1 r (bipaik KB, TMT/I + Xaiictuk + HoBocun).
buonornueckas yposkaitHOCTE BapbrupoBaia oT 8,1 m/ra (3mpaopano, KOHTpods) o 15,4 1/ra (UBymika,
TMT]I + Xaiictuk + HoBocwmi).

IIpu BTOpOM cpoke moceBa (20-30 mas) moka3zaTean OCTaBaJIMCh BHIIIE B BapHaHTaX ¢ 00pabOTKO
CEeMSH 10 CPABHEHUIO C KOHTPOJIEM, OTHAKO B I1€JI0M 3HAUEHHUSI 110 OOJIBIIMHCTBY 3JIEMEHTOB CTPYKTYPBI
ypoXxaitHOCTH OBLTH HIDKE, YeM TIPH TIepBOM cpoke. MunuMmanbsHas Macca 1000 cemstH oTMedeHa y copTta
Onpaopano (koutpons, 115,1 1), MmakcuManbHas - y copra MBymxka (TMT/ + Xaiictuk + HoBocwuu,
145,4 t). buonornueckas ypokallHOCTh M3MeHsuIach ot 7,3 1/ra (Dapmopano, kKoHTpous) mo 14,1 w/ra
(UBymka, TMT/I + Xaiictuk + HoBocun).

B nenom Oosiee BBICOKHE IOKAa3aTEIM MO OCHOBHBIM 3JIEMEHTaM CTPYKTYpPbl YPOXaWHOCTH U
OMOJIOTHUECKON YPOKaWHOCTH IMOJYYEHBI MIPHU NMEPBOM Cpoke moceBa. Cpean COPTOB MaKCHMallbHbIE
3HA4YEHUs] OMOJIOTNYECKON ypOXKalHOCTH B cpeaHeM oOecreunBai copT VByiika, a cpeay BapuaHTOB
NPEANOCEeBHON 00pabOTKH CeMsiH HauOONbIIMKA YpPOBEHb OTMEHaics TNpH NMPUMEHEHWH IperapaTa
TMT/JI B coueranuu ¢ Xarictuk 1 HoBocuiom.

Copra ¢ pa3iIMyHBIM NEPHOJOM BEreTallud HE OJAMHAKOBO PEarhupoBalii HAa W3MEHEHUS yCIIOBHM
BbIpAIlMBaHUA. OTH Pazauuust ObUIM HE TOJBKO IO YPOBHIO YPOKalHOCTH, HO W IO CTENEHHU
OT3BIBYMBOCTH COPTOB Ha MOTOJHbIC ycioBus. Tak, copt MBymika npu nocese 10-20 mast popMHUPYOT
CTaOMIIBHO BBICOKMH yposkai, a BOT coptaM bipnik KB u Dnbnopano, npu nocese B TpeTheil nekae
Masi, CBOMCTBEHHA HU3Kas MPOAYKTUBHOCTbD.

3akiaoueHue

MeTeopoornuecKue yCIOBUSL OKa3bIBAIOT CYIIECTBEHHOE BIIMSHUE KAaK Ha MPOJIOJKHTEIHHOCTh
BEreTaIllMOHHOTO [IEPHO/Ia PACTECHHS COU B IIEJTIOM, TaK M OT/IEJIbHBIX MeK(a3HbIX eproioB. Tak, B 6oee
3aCyIUIUBBINA U1 COM TOJl MPOU30LLIO COKpAIleHNEe AJIUTENBHOCTH MEPHUO/Ia [IBETEHUE - CO3PEBAaHUE
(Ha 14 mHeit), Bcxopl - co3peBanue (Ha 13 mHel), pacTeHus ObICTpee pa3BUBAIKMCH U C(HOPMHUPOBAIIH
ypokaii B cpeiHeM Ha 6-10 guei panbiie. OQHaKO B roJibl ¢ ONTUMAIBHBIM TEMIIEPATYPHBIM PEXKUMOM
Y HaJMYMeM JO0CTaTOYHOTO KOJWYECTBA BJIATM B HAa4YaJIbHBIE M KpUTHUECKHEe (pa3wl pa3BUTHS COU
CIOCOOCTBOBAIM IOJYYCHHUIO JPYKHBIX BCXOJOB, a TAaKKE IOJyUYCHHIO BBICOKHX YPOXKaeB CEMSH
KyJbTYpBI. cciienoBanns MoKas3aiy 9To B YCIOBHAX PUCKOBaHHOT O 3emuteienus CeBeproro Kazaxcrana
COpTa COM OT3BIBUMBHI K TEM WJIM MHBIM arpolpueMaM, HallpaBJIEHHBIX Ha MOBBILIEHUE YPOXKANHOCTH
ceMsH. M3 M3y4eHHBIX COPTOB COM MaKCHUMallbHas ypPOXKAaHHOCTh CeMsiH (pOpMHpPYeT paHHECTIEINbIH
copt MBymka npu moceBe 10-20 masi, a TakyKke MPU COBMECTHOW MPENNOCEBHONH 00pabOTKU ceMsiH
npenaparamu TMT/I + Xaiictuk + HoBocwit, KoTopast COCTaBuIIa B CpeTHEM 3a TpH Toja - 15,4 m/ra.

Bxuan aBTopoB
KY: BBeneHue, pe3ynbTaThl UCCIICOBAHUS, MaTeMaTuieckas oOpaboTka; YE: obOmias penakius
crarbr; MK: anHOTamms, 3axmodenue; HT: nmureparypHsiii 0030p, 00CyKIeHHE.

172



BECTHVIK HAVKI KA3AXCKOTO ATPOTEXH/YECKOTO MICCAEAOBATEABCKOTO YHVIBEPCUTETA VIMEHV C.CENOY AAVHA: MEXAVICLIVTIAVIHAPHBIV No 3 (127) 2025
ISSN 2710-3757, ISSN 2079-939X, CEJIbCKOXO3SMCTBEHHBIE HAYKU

baaropapnocTs

Ocoboe OmarogapHocTh Bbipaxkaem nupekropy TOO «Kamenka u Jl» JDxeiipaHoBy Anexceit
VBaHOBHYY 3a IPE1OCTaBIEHUE ONBITHOTO Y4aCTKa U CEJIbCKOXO035IHCTBEHHON TEXHUKH 7S IPOBEACHUS
II0JIEBBIX MCCIIEJ0BATEILCKUX PaOOT.

HNudopmanust 0 GpuHAHCUPOBAHUHU

HccnenoBanus NpoBOIMIINCH B paMKaxX HAy4YHO-TEXHUYECKOH IporpaMmel «PazpaboraTs M BHEAPUTH
YCTOHYMBBIE CHUCTEMBI 3eMJIeJIeNIds Il PEeHTa0eIbHOro TIPOM3BOJICTBA CEIBCKOXO3SHCTBEHHOMN
MPOJAYKIMH B YCJIOBUSX HM3MEHSIOIIErocs KiIumara Uil pa3iMyHbIX MOYBEHHO-KIMMATHYECKUX 30H
Kazaxcrana» BR22885719.

Cnucok JuTepaTypsl

1 TTomopoga, 01O, ITatosckuii, BB, Ceposa, FOM. (2023). BuoxumMudeckuii COCTaB CEMsIH COPTOB
COM, BO3JICNBIBAEMBIX B pa3IMYHBIX peruoHax Poccuu, M acmekThl ero OMOJOrMYecKOH IEHHOCTH
(0030p). Macauunvie kyromypot, 4(196), 84-96.

2 Mamenko, HB. (2008). @umocanumapmwii monumopune cou. bnaroserenck: OAO «ITKU 3es», 190.

3 Makulbekova, A., Iskakov, A., Kulkarni, KP, Song, JT, Lee, JD. (2017). Status and prospects of
soybean production in Kazakhstan. Plant Breeding and Biotechnology, 5(2), 55-66.

4 bymnesa, HA. (2019). DdhexTHBHOCTh COBMECTHOTO MPUMEHEHUSI HHOKYJISIHTOB U (DYHTUIMIOB
pu 00padoTke ceMsiH cou. Macnuynvie kynomypul, 4(180), 119-123.

5 Arnarson, A. (2019). Soybeans 101: nutrition facts and health effects. Healthline. https://www.
healthline.com/nutrition/foods/soybeans

6 Wrather, A., et al. (2010). Effect of diseases on soybean yield in the top eight producing countries
in 2006. Plant Health Progress, 11(1), 29.

7 IluBenn, BT, bymuesa, HA, [psxios, A., Caenko, 'M. (2010). 3ammura moceBoB con OT O0NIe3HEH,
BpEIUTENICH U COPHAKOB. 3emuedenue, 3, 30-33.

8 Kim, IS, Kim, CH, Yang, WS. (2021). Physiologically active molecules and functional properties of
soybeans in human health A current perspective. International journal of molecular sciences, 22: 8, 4054.

9 bopzenkoBa, ['A. (2014). Onrtumuzamusi TEXHOJIOTHH MPEIIOCEBHOTO NPOTPABIMBAHHUS H
BO3MOXKHOCTB €TI0 COUETaHHsI C HHOKYJISAIINEH JUTA 3aIIUThI COM OT CEeMEHHOU HH(peKun. Hayu.-npouss.
aicypran 3epnobobosvie u kpynanvie Kyaomypol, 1(9), 22-30.

10 Caenko, I'M, bymnesa, HA. (2017). DddexTuBHOCTS penoceBHOM 00paOOTKH CeMSH COM IPOTHB
Oorne3Hel u BpemuTeneit BexoaoB. Maciuunsie Kynvmypwi. Hayu-mex. 6ro1. BHUUMK, 1(169), 75-82.

11 JKapkosa, CB, MansuioBa, OB. (2021). ®opMupoBaHHE TYCTOTHI CTOSIHHS PACTCHUHA W
YPO’KaHOCTHU CEMSIH COM B YCIIOBHSIX AjiTalickoro kpasi. Osowu Poccuu, 6,92-97. DOI1:10.18619/2072-
9146-2021-6-92-97.

12 Jocnexos, BA. (1985). Memoouka onvimnozo dena. M.: Arponpomusaar, 315.

13 Apunos, KK, MyceoB, KM, IllecrakoBa, HA, CepexnaeB, HA, Amnymes, AT. (2016).
Pacmenuesoocmeso. Acrana: 583.

14 TIporpamma makera npukiaagHoi cratuctukd SNEDECOR: 1-¢akTopHbIi IuciepcHOHHBIN
aHanm3 ANOVA. Bepcus 4.7, 05.07.2004 r.

References

1 Pomorova, Iyly, Piatovsku, VV, Serova, I[yM. (2023). Biohimicheskii sostav semian sortov
so1, vozdelyvaemyh v razlichnyh regionah Rossii, i aspekty ego biologicheskoi tsennosti (obzor).
Maslichnye kyltyry, 4(196), 84-96.

2 Maenko, NV. (2008). Fitosanitarnyt monitoring soi. Blagoveensk: OAO «PKI Zeiay, 190.

3 Makulbekova, A., Iskakov, A., Kulkarni, KP, Song, JT, Lee, JD. (2017). Status and prospects of
soybean production in Kazakhstan. Plant Breeding and Biotechnology, 5(2), 55-66.

4 Byshneva, NA. (2019). Effektivnost sovmestnogo primenenna inokyliantov 1 fyngitsidnov pri
obrabotke semian so1. Maslichnye kyltyry, 4(180),119-123.

173



C.CEM®YAAVNH ATBIHAAFB KA3AK ATPOTEXHUKAABIK 3EPTTEY YHUBEPCUTETIHIH, FHIABIM JKAPIIBICH: [TOHAPABIK No 3 (127) 2025
ISSN 2710-3757, ISSN 2079-939X, AVBUI LITAPY AILILIJIBIFBI FBIJIBIMJIAPBI

5 Arnarson, A. (2019). Soybeans 101: nutrition facts and health effects. Healthline. https://www.
healthline.com/nutrition/foods/soybeans

6 Wrather, A., et al. (2006). Effect of diseases on soybean yield in the top eight producing countries
in 2006. Plant Health Progress, 11(1), 29.

7 Pwven, VT, Byshneva, NA, Driahlov, Al, Saenko, GM. (2010). Zashita posevov so1 ot boleznei,
vreditelel 1 sormakov. Zemledelie, 3, 30-33.

8 Kim, IS, Kim, CH, Yang, WS. (2021). Physiologically active molecules and functional properties
of soybeans in human health A current perspective. International journal of molecular sciences, 22: 8,
4054.

9 Borzenkova, GA. (2014). Optimizaciya tehnologii predposevnogo protravlivanija i vozmozhnost'
ego sochetanija s inokulyaciei dlya zashhity soi ot semennoi infekcii.Naych.-proizv. jyrnal Zernobobo
vye 1 krypranye kyltyry, 1(9), 22-30.

10 Saenko, GM, Byshneva, NA. (2017). Effektivnost predposevno1 obrabotki semian so1 protiv
boleznei i vreditelei vshodov. Maslichnye kyltyry. Naych.-teh. biyl. VNIIMK, 1(169), 75-82.

11 Jarkova, SV, Manylova, OV. (2021). Formirovanie gustoty stoyaniya rastenii i urozhainosti
semyan soi v usloviyah Altaiskogo kraya. Ovoshi Rossii, 6, 92-97. DOI:10.18619/2072-9146-2021-6-
92-97.

12 Dospehov, BA. (1985). Metodika opytnogo dela. M.: Agropromizdat, 315.

13 Armov, KK, Mysynov, KM, Shestakova, NA, Serekpaev, NA, Apyshev, AT. (2016).
Rastenievodstvo. Astana: 583.

14 Programma paketa prikladnoi statistiki SNEDECOR: 1-faktornyi dispersionnyi analiz ANOVA.
Versiya 4.7, 05.07.2004 g.

OpTypJii cedy Mep3iMi MeH npenaparrapMeH TYKbIM/IbI OH/IeY KaFIalbIHIA
COSIHBIH OHIM/IJIIri MeH OHIMHIH KYPbLIBIM/IBIK 3JIeMeHTTepi

Kanamun U.b., YTens6aes E.A., MyceroB K.M., Taxcun H.

Tyiiin

Anrprmaptrap MeH Makcar. Cost — a3bIK-TYJIK JKOHE Mal a3bIFbl ©HEepKaciOiHge KeHiHeH
KOJITaHBIIATBIH CTPATETUSITBIK MaHBI3BI JKOFaphI JaKpUInapabiH 0ipi. Conrycrik KazakcraH sxarmaiibiHIa
OHBIH OHIM/IUTITI KOJIAMCHI3 KIIMMAT, YKOFaphl OHIM/I1 CYPBITITAPIBIH MIEKTEYII O0TYHI )KOHE aypyliapIblH
Tapaiybl calapblHaH )KEeTEKII eIIep/IeH apTTa KaJbIll OThIP. 3ePTTEy IiH MaKCcaThl — KayilTi eriHIIUTK
aliMarbIHIa COSl CYPBINTAPBIHBIH OHIMIUTITIHE ce0y Mep3iMjepi MeH TYKBIMIBI alifiblH aja eHJIey
HYCKAJIaPBIHBIH 9CEPiH aHBIKTAY.

Marepuanmap meH omictep. Toxipubenep 2021-2023 xwinmapsl AxkMona o6mbickl CaHIBIKTAY
aynansiHaarsl «Kamenka u Iy XKIIC toxipnde ankadbiaAa )yprizinmai. 3eprreyre UBymika, Dmpaopano
xoHe bipmix KB cypbimrapst enrizingi. Cedy mepsimaepi: 10-20 mambip xone 20-30 mambip. TyKbIMab
eHJley HycKamapsl: Oakputay, TMT/, TMTJl + Xaiictuk, TMTJ] + Xaiictuk + HoBocun. Ecemnke
TaHANTHIK OHTIMITIK, OCIMJIIKTEP/IiH CaKTaTyhl )KOHE OHIMIUTIK KOPCETKIIITEPi aTbIHIbI.

Hormxenep. Ex xorapsr kepcetkimrep 10-20 mambipna cedinrene anbikramasl. TMT]I + XaiicTak
+ HoBocun kemreHzi KoJAaHy ©HIM KYPBUIBIMBIHBIH DIIEMEHTTEpiHE OH ocep eTim, Oip eciMmiikTeri
Oypmak nieH J1oH caHbiH, 1000 10H MaccachiH KoHE OMOIOTHSITBIK OHIMAUTIKTI apTTHIPABL. EH jKOFapreI
HOTIKE epTe miceTiH VBymika cypbeImblHAa OaKalapl — YII KBULABIH opTamra eHiMaimri 15,4 m/ra
6ommp1. Kemr mepsiMae ceOy Oapiablk CyphInTapia OHIMIUTIK KOPCETKIMTEPiH TOMEHIETTI.

Kopsrteiaast. Contyctik KazakcTan sxaraaiibiHIa cOsl OHIMILIITIH apTTHIPY YIIiH ce0y Mep3iMi MeH
TYKBIM/TBI aJ/IBIH alla OHJICYIiH OHTaWIbI Yiiniecimi mentymri (hakTop 60JbI TadbuTa el EH THIMII HyCKa
— 10-20 mambipaarsl ceby mep3imi xxone TMT/] + Xaiictuk + HoBocun KelieHiH KoJaHy, acipece
WBymika cypbIObI yiriH, Oy TOCUIII OHIIpicKe YChIHYFa MYMKIHJIIK Oepeti.

Kinr ce3mep: cosi; ceOy Mep3imaepi; TYKBIMABI ©HJEY; TaHANTHIK OHTIMITIK; ©CIMIIKTEPIiH
CaKTaTybl; OHIMILTIK.
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Yield and crop structure elements of soybean varieties at different
sowing dates and seed treatments

Chingiz B. Kanapin, Yerlan A.Utelbayev, Kazhymurat M. Musynov, Nurrttin Tahsin

Abstract

Background and Aim. Soybean is one of the strategically important crops widely used in the food
and feed industries. In Northern Kazakhstan, its yield lags behind that of leading producing countries
due to unfavorable climate conditions, limited availability of high-yielding varieties, and the spread
of diseases. The aim of this study was to determine the effect of sowing dates and pre-sowing seed
treatment options on the productivity of soybean varieties in the risky farming zone.

Materials and Methods. Field experiments were conducted in 2021-2023 at the experimental field of
“Kamenka and D” LLP (Akmola region). The tested varieties were Ivushka, Eldorado, and Birlik KV.
Sowing dates: May 10-20 and May 20-30. Seed treatment variants: control, TMTD, TMTD + Haistik,
TMTD + Haistik + Novosil. Evaluated parameters included field germination, plant survival, and yield.

Results. The highest values were obtained with the sowing date of May 10-20. The combined use
of TMTD + Haistik + Novosil positively influenced yield structure elements, increasing the number of
pods and seeds per plant, 1000-seed weight, and biological yield. The maximum result was observed
for the early-maturing variety Ivushka, which averaged 15.4 c/ha over three years. Later sowing dates
reduced productivity indicators across all varieties.

Conclusion. The study established that the optimal combination of sowing date and seed treatment
is a decisive factor in increasing soybean yield under the conditions of Northern Kazakhstan. The most
effective option was sowing between May 10-20 with the application of TMTD + Haistik + Novosil,
particularly for the variety Ivushka, which can be recommended for practical use.

Keywords: soybean; sowing date; seed treatment; field germination; plant survival; yield.
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AHHOTALUA

[Ipeanocsuiku u nemb. [InonoBo-saroaHsie pacTeHust 0071aJat0T BHICOKOW MUILIEBOH, IEKOPATHBHON
n (apMaKoIOrH4ecKOW LEHHOCTBbIO, YTO JENaeT MX BaKHBIMH OOBEKTAaMH MAJSl MHTPOAYKLUH MU
HCIIOJIb30BaHMS B 03€JI€HEHUH U 11010BoAcTBe. B yenoBusx CesepHoro Kazaxcrana ocoboe 3HaueHne
IpUOOPETAIOT BU/IBL, CIIOCOOHBIE BBIICPKHUBATH CYpOBbIC KIMMATHYECKHUE YCIOBUS U IEMOHCTPHPOBAThH
BBICOKYIO aJalTHUBHOCTb. Llenbpto paboThl OBLIO M3yYCHHE IMPHKHUBAEMOCTH M MOP(POMETPHUUECKHX
xapaktepuctuk ¢opM pomoB Hippophae, Crataegus, Rosa m Ribes B ycloBUSX ACTaHWHCKOTO
0OTaHMYECKOro caja.

Martepuansl u Metossl. [locamounsnii marepuan codpan B 2024 roxy B AxMonnHcKo#, CeBepo-
Kazaxcranckoii n Kocranaiickoii oOmactsix. Beicanka mpoBeneHa BecHOW U oceHblo 2024 roma. B
ntore 2025 Toma mpoBeneHbl HAOIIOICHUS 32 POCTOM PACTEHHN, UX OMOMETPUYECKIMH TTapaMeTpaMu
1 TIPHKUBAEMOCTBHIO.

Pesynprarer. Hammyumme nokasarenu 3adukcupoBansl y Hippophae rhamnoides dopmbr bypabait
1 (BeicoTa 130 cm, mpupoct 21,4 cM, npmxuBaemocts 90%). Cpenu Crataegus Boiaensinacs Popma 1,
y Rosa — R. acicularis nmena Oonee pa3BUTbIC MOOETH, HO MEHBIIYIO NPMKUBaeMOCTb. PopMbl Ribes
MIPOSIBUIIN €1a00€ Pa3BUTHE U HU3KYIO BBIKHBAEMOCTb.

3axmoyenue. Takum 00pa3oM, BBISBICHBI (POPMBI ¢ BBICOKHM aJalTALMOHHBIM ITOTEHIMAJIOM,
MIPUTOAHBIE JUISl JalbHEHIIEro MCIOAb30BAHUS B O3€ICHCHUH, HHTPOAYKLUHUOHHBIX M CEJIEKIIMOHHBIX
paborax B ycnoBusix CeBepHoro Kazaxcrana.

KiroueBble cjioBa: 00enrxa KpyIIMHOBHIHAS; IIUIIOBHUK; CMOPOAMHA; OOSPBIIIHUK; OMOMETPHS;
HHTPOIYKLUS.

BBenenne

[I7010BO-SITOTHBIE pacTeHHsI 00JIaaI0T BBHICOKOH JAEKOPATHBHOHN IMEHHOCTHIO W MTPAIOT BAKHYIO
POITB B pOPMHUPOBAHHUH PEKPEAITMOHHBIX TaHAmadTOB. Hapsmy ¢ 3TiM OHU CITOCOOCTBYIOT 00eCTIeUeHU IO
IIPOJIOBOJIBCTBEHHOM 0E30I1TaCHOCTH, YKPEIUICHHIO 3/I0pPOBbs HACENICHHWSI W Pa3BUTHIO yCTONYHNBOTO
CEJIBCKOTO X03s1CcTBa. B yCcImoBHsIX T7T00aThHBIX KIMMATHUECKUX H3MEHEHUH U PacTyIero HHTepeca K
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(hyHKIIMOHATBPHOMY MMUTAaHUIO 0CO00€ BHUMAHHE YIENSETCS BUAAM, COUYETAIONINM BBICOKYIO ITHIIEBYIO
LIEHHOCTH C YCTOWYMBOCTHIO K aOMOTHYECKUM CTPECcaM U arpodIKOJIOTHUECKOH alaTHBHOCTRIO. B aTOM
KOHTeKCTe poabl Hippophae, Ribes, Rosa n Crataegus TIpeCTaBIAIOT 0COOBI HHTEPEC, MMOCKOIBKY
00J7a/Ial0T KOMITUIEKCHOW I[EHHOCTHIO: OHHW YCIEIIHO IPOW3PACTAIOT B CYPOBBIX KIMMATHYECKUX
YCIIOBHSIX, NCTIONB3YIOTCS B MAIIEBON M (hapMaIleBTHUECKOM IPOMBIIINIEHHOCTH, a TAKXKE B TAaHAIITAQTHOM
O3€JICHEHUH U JEKOPATHBHOM CaJIOBOJICTBE.

MHOTOYHUCIIEHHBIE HWCCIIEJIOBAHUS IOATBEPKIAIOT BBICOKYI0 OHMOJIOTHYECKYIO aKTHBHOCTH
COEMHEHHH, COIePIKAIINXCS B TUIOAAX U IPYTHX OpraHax 3TUX pacTeHHH. BuTamwuHbI, IOTH(EHOMTHI,
AHTOIIMAHBI, OPTaHNYECKNE KUCIOTHI U A(PUPHBIE Maciia 00JIaaf0T BEIPAKEHHBIM aHTHOKCHIAHTHBIM,
MIPOTUBOBOCIIANIUTENBHBIM U KapAHONPOTEKTOPHBIM JeiicTBueM. [lomMmMo 3TOrO, mpencTaBUTENH
yKa3aHHBIX POJIOB OTIUYAIOTCS arpOHOMHUYECKON IIEHHOCTHIO Oi1aroapst HeMPUXOTINBOCTH, MOPO30- U
3aCyX0yCTOMYUBOCTH, & TAKXKE aJIANTHBHOCTH K HEOIATONPHUATHBIM YCIOBUSAM CPEIbI.

Oo6nenuxa (Hippophae rhamnoides L.) — MOPO30CTOWKHIA ¥ yCTONYMBBIN KyCTapHUK WU JIEPEBO,
LEHSAMINNACA 3a CHOCOOHOCTh BOCCTaHABIMBATh JIETPAJAUPOBAHHBIE W 3aCyNUIMBBIE JIAHAMAQTHL
Wcnonp3yeTcst ansi yKpersieHWsT TOYB W 3allUThl OT 3PO3WM W mecdyaHbix Oyppb [1]. Bce wactu
pacTeHns, ocobeHHO sronbl, OoraTel BuTamuHaMu C, E, kapoTHHOMIaMU M JKUPHBIMH KHUCIIOTAMH,
YTO OOYCIIOBJIMBAET BBHIPAKEHHBIE aHTHOKCHIIAHTHBIE W IMPOTHBOBOCIHANNTENBHBIE CBoiicTBa [2]. B
MUIIEBON MPOMBINUICHHOCTH OO0JIeNTNXa MPUMEHSETCS /ISl IPOU3BOJCTBA COKOB, JKEMOB, HAITUTKOB
1 (QYHKIMOHAIBHBIX MPOAYKTOB, OOOTAMIEHHBIX BHUTaMUHAMH W aHTHOKCHIAHTaMH. B HapomHOi
MenunuHe e€ wcrosb3ytoT npu 3aboneBaHusx JKKT, meuenwm, Koku, a Takxke I YKpETUICHUS
CEpJEYHO-COCYIHCTOI ccTeMbl. biraronaps BRICOKOW MUTAaTENFHON IEHHOCTH U (PapMaKoIOTHIECKOMY
MTOTEHIIHATY 00JIeNTnXa pacCMaTPUBAETCs KaK MEPCIEeKTUBHAS CeTbCKOXO03AHCTBEHHAS KynbTypa [1, 2].

Sromp1 cMOpOAMHEL, 0COOCHHO Y€pHOM (Ribes nigrum), IBISFOTCS 00TaTHIM HCTOYHUKOM (DEHOTBHBIX
COCIMHEHHH — aHTOIMAHOB, (IIABOHOWIOB, MPOAHTOIMAHHWIMHOB, a Takke BUTamuHa C. OTH
OMOaKTHBHBIE KOMIIOHEHTHI 00ECTICUNBAIOT BRIPAXKEHHBIE aHTHOKCHJAaHTHBIE, TPOTHBOBOCTIAJINTEIEHBIE
Y THIOJUMUAEMUYECKHE CBOWCTBA pacTeHus. COrjiacHO JaHHBIM MHOTOYHCICHHBIX HCCIIEIIOBaHUH,
9KCTPAKTHI CMOPOJMHBI CIIOCOOHBI CHM)KAaTh YPOBEHB JIMTIONPOTEUI0B HIU3KOH TUIOTHOCTH, 3alUINATh
KJIETKH OT OKHCIIUTEIBHOTO CTpecca U MOAYIMPOBATh BOCHAIUTEIbHBIE TPOLIECCHI [3]. AHTOIIMaHOBBIN
podmiib 9€PHOI CMOPOJMHBI MPEUMYIIECTBEHHO TIPECTaBIICH MUAHUAWHOM-3-TIIIOKO3UuIoM (10 92%),
YTO ONpeeseT HACBHIIIEHHYI0 OKPACKY IIOJ0OB M WX BBICOKYIO aHTHOKCHIAAHTHYIO aKTUBHOCTH [4].
[HommeHnonpHBIE COEMMHEHHS] CMOPOAMHBI HAXOAAT IMPHMEHEHHE B IHIIEBOH MPOMBIIUIEHHOCTH,
KaK HaTypajbHbIe KpacuTenu U (QpyHKIMoHaIbHBIE 100aBKH. [IpoayKThl mepepaboTKu (COKH, KEMBI,
MYCCHI U JIp.) 00JIaZlafoT HEe TOJBKO BHICOKOW MHUIIEBOM IEHHOCTHIO, HO M CIIOCOOCTBYIOT YKPETIIICHHIO
CEPJIEYHO-COCYIUCTOM U MUILEBAPUTENBHON cUCTEM [5].

unoBauk (Rosa canina, R. rugosa) — 6orarteiii ucrounnk Butamuaa C (B 20-30 pa3 Oosbiie,
YeM B IUTPYCOBBIX), KAPOTHHOUJOB M (DEHOIHHBIX COCIMHEHHUH C BBHIPAKEHHBIM aHTHOKCHIAHTHBIM
Y TIPOTHBOBOCHIAINTENBHBIM ISHCTBHEM. B HapoIHOW METUITIHE HACTOW U OTBAPBI MPUMEHSFOTCS TTPH
MPOCTy/IaX, BocnaneHusx, 3adoneBanusax JXXKT, mis ykperieHns UMMYHUTETA U TOBBIIIEHUS TOHyCa
[6]. Ilimoabl UCHOJIB3YOTCS B MUILEBOM MPOMBILUIEHHOCTH AJIs1 IPOU3BOACTBA YaéB, CUPOIIOB, DKEMOB,
COKOB M BHTaMWHHBIX J00aBOK. braromapsi BEICOKOMY COJEp)KaHHIO BUTAMHHOB M (DUTOXMMHKATOB
OHHM OTHOCSTCS K (PYHKIMOHAIBHBIM MPOAYKTaM. PerymspHoe moTpeOiieHne IWMOBHHUKA YITy4IIaeT
COCTOSIHHE CEepJIIEYHO-COCYTUCTON CHCTEMBl W aHTHOKCHIAHTHYIO 3ammTy. Kpome TOTO, MIMTIOBHUK
MIPUMEHSETCS KaK MOJIBOH ISt po3 Oiarogapsi yCTOMYUBOCTH K CTpeccaM W MOIIHOIM KOPHEBOH cUCTEeMe.

Bospeimiank  (Crataegus) — poj  KONMIOYMX  KYCTApHUKOB ¥ JIEPEBHEB  CEMEHCTBa
Rosaceae. Slrompr m 1mBeTkH Ooratbl (QuraBoHOMAAMH (TIPOAHTONMAHUIWHAMH, KBEPIICTHHOM),
(heHONTOKMCIIOTaMU M TPUTEPIICHOMIHBIMI COCTUHEHHUSIMH, OTIPEIEISIOINMU er0 aHTHOKCHIAHTHOE,
MIPOTHUBOBOCIIANIUTENHHOE, THTIOTEH3WBHOE M KapTUOIIPOTEKTOPHOE IEHCTBHE. DKCTPAKTHI OOSIPBIITHIKA
TPaIUIIMIOHHO TPUMEHSIOTCS TIPU CEPJICIHO-COCYIUCTHIX U MUIIEBAPUTENBHBIX HapyIIeHUsX [7].

HecmoTtps Ha BBICOKYIO OMOIKOHOMHYECKYIO 3HAYMMOCTh O0O3HAUYEHHBIX POJIOB, OCOOEHHOCTH
WX pOCTa W Pa3BUTHA MPH WHTPOAYKIMHU B YCIOBHAX IIEHTPAIBHBIX pernoHoB Kazaxcrana ocraroTcs
HEOCTATOYHO U3y4YeHHbIMU. CypoOBBI KIMMAT, XapakTepHbIA i1 ACTaHbl W MPUJIETAOIIMX
TEPPUTOPHA, TPEABSBISET TMOBBIIICHHbIE TPEOOBAHUSA K aJalTHBHOCTH WHTPOAYIIHMPYEMBIX BHUJIOB.
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B 3T0#1 cBA3M mpexacTaBisieT WHTEPEC CPABHUTEIbHBIM aHAIM3 NPHKUBAEMOCTH U BETE€TaTUBHOI'O
pa3BuTHsa (HopM, MOIYUYEHHBIX U3 PA3IUUHBIX NpUpoaHbIX 30H CeBepHoro Kasaxcrana. IlpoBenenue
TaKuX HaOJIONEeHWH B paMKax OOTaHHYECKOro caja IMO3BOJISET OLEHUTh MOPQOIOTHIecKue
0COOCHHOCTH MHTPOAYLHMPOBAHHBIX 00pa3lOB Ha paHHUX d3Tamnax pa3BUTHA U cHOPMHUPOBATH Oazy
JAHHBIX [UIS TIOCJICAYIOIIEro 0TO00pa yCTOMUMBBIX (POPM, IPUTOAHBIX ISl 03€JICHEHHS U CEJIEKIIMOHHO-
HWHTPOIYKLMOHHBIX pabOT B pETHOHE.

MartepuaJibl H METOABI

HccnenoBanne  MpoOBOOMIOCE HA  TEPPUTOPUM  ACTaHHMHCKOTO  OOTaHHMYECKOro  caja,
XapaKTEPU3YIOLIEMCS PE3KO KOHTHHEHTAJIBHBIM KIIMMAaTOM C BEIPQ)KEHHBIMH CE30HHBIMH KOJICOaHUAMHU
TEMIIEpaTyphl: CpelHssd TeMmIepaTypa sHBapsa coctaBiser -16,5°C, urons - +20,5 °C. T'omoBoe
KOJIMYECTBO OCaIKOB BappupyeT B npeaenax 300-350 MM, npuuéM OCHOBHAs MX 4YacThb BbINANAET B
aetHui nepuoz. KnumaTtuyeckue ycioBHs TaKKE BKIIOYAIOT BBICOKYIO COJIHEUHYIO PAHALIUIO, YaCThIC
BETPOBBIC SIBJICHUS M PE3KUE CyTOUHBIE Mepernaibl Temneparyp [8].

[louBeHHbIE  yCIIOBMS ~ MCCIECAYEMOH  IUIOIIAJKHA  IPEACTABICHBl  JIyTOBO-KALITAaHOBBIMU
MaJOTYMYCHBIMH TIOYBaMH cO ciabormienounoi peakimueit (pH 7,5-8,0) u cpeaHnM MeXxaHHYECKUM
COCTaBOM. Y4YacTOK 00JIa1aeT XOPOILIEH OCBEIIEHHOCTHIO 1 00ECIIEYMBACTCS PETYIISIPHBIM ITOJIMBOM.

WuTpoxyknus KycTapHUKOBBEIX hopM ponoB Hippophae, Ribes, Rosa, Crataegus 0blna poBeieHa
BECHOM (arpeinb) U oceHbto (ceHTsA0ph) 2024 roga. PacTeHns BRICAXKUBAIUCH PSIAaMU C MEXIYPIIEM
1,5 m u wmaTepBaoM Mexay caxennamu 1,0 m. Ilocamounsrii maTepman ObIT TONydeH B XOJE
AKCIIEANIIMOHHBIX cOOpoB B AkmonmHCKOH, CeBepo-Kazaxcranckoit m Kocranalickoil o0macTsx.
O06pasipl OTOMPANTHCH U3 ECTCTBEHHBIX MOMYIISILUI IJI0A0BO-STOIHBIX PACTCHHUH.

[locanka ocymiecTBiIsIach BPYUHYIO C ITOCICAYIOIIMM IIOJIMBOM W IIPOBEACHHEM CTaHIApTHBIX
arpoTeXHUYECKUX MEPONPHUSITHH, BKIIOYAIOLIMX PETYJISIPHBIN OB, PHIXJIEHHE MOYBBI U YyAaJCHUE
COPHOH PacTUTEIBHOCTH.

Ornenka OMOMETPHUYECKUX XapaKTePUCTUK MPOBOAMIIAch B Havane utoHg 2025 roma. s xaxmoit
nccieayeMoi OpMbl YIUTHIBAINCH CICAYIOLINE TapaMeTPhl: CPEIHSISI BBICOTA PACTeHUs (CM), CPEAHNI
TOJIOBOM MPUPOCT (CM), TUaMeTp KPOHBI (CM), CPEIHAA AJIMHA U MHpHHA JucTta (cMm) [9]. U3mepenus
npoBoauIUCh Ha 1 0 pacTeHHUsIX Kaxk 101 (opMbl (IIPU HATHYUH 1OCTATOYHOT'O KOJIMUECTBA SK3EMILISIPOB).
B ciydasx, xorma coOXpaHWIOCh MeHee TpEX 3K3eMIUIIpoB (Hampumep, y dopm Hippophae CKO,
Kocranaii 1 n Kocranaii 4), mpuBOIMINCh WHIWBUAYyATbHBIE 3HaUeHUS Oe3 pacyéra CTaHIapTHOTO
OTKJIOHCHHSI.

AHanu3 JaHHBIX BKIIOYAd pPAacd€éT apu(METHYECKHX CPEOHHMX 3HAUYEHHMH M CTaHAAPTHOTO
OTKJIOHEHHMS (F) MO OOLICIPUHATBHIM CTAaTUCTHYECKUM (OpMyJiaM, OTpPaXKarolUM CTENeHb pa3dpoca
WHAMBUAYaIbHBIX IOKA3aTeJICH OTHOCUTEJIBHO CPEAHEr0 3HAYCHHUSI.

[IprxuBaeMoCTh pacTEHH OLIEHUBAIACH B ITPOLIEHTAaX OT OOIET0 YMCIIa BHICAKEHHBIX 3K3EMILISIPOB
KaKI0H (POPMBI.

Pe3yabTaTthl u 00cy:KI1eHue

B xone skcneauuuMoHHBIX Bble30B B 2024 romy Ha Tepputopun AxMoiuHCKo#, Cepepo-
Kazaxcranckoii u Kocranaiickoit obmacteil Oblmi coOpaHbl 00pasibl TUKOPACTYIIHX (OPM III0J0BO-
STOJHBIX KYCTAPHMKOB, HCIIOJIB30BAHHBIC BIIOCIEICTBUM [UI MHTPOLYKIMH B ACTaHHHCKOM
0oTaHn4eckoM cafy. I eorpaduueckre KOOpANHATHI IIYHKTOB 0TOOPa HHTPOLYLIUPOBAHHOTO MaTepHasa
IIpUBEACHBI B Ta0uue 1.

Tabnuia 1 — KoopauHaTel TOUEK MPOUCXOXKACHISI HHTPOAYIIMPOBAHHOTO MaTepHaia

Ne Ob6nacth HaumenoBanue Koopaunater Touek
TO4CK opmsr CeBepnas mmpora | BocTtounas monrora
Hippophae rhamnoides L.
1 AKMOIHHCKas Bypabaii 1 53°06°6966 070°18°7961
2 AKMOJIMHCKAS Bypabaii 2 53°06°6881 070°18°7243
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[Iponomxkenune Tadnuibl 1

3 AKMOJTMHCKAS Bypabaii 3 53°06°6725 070°18°6727

4 AKMOJTUHCKAS Bypabaii 4 52°53°2946 068°58°3059

5 AKMOJTMHCKAS Bypabaii 5 52°53°3642 068°58°6303

6 CKO CKO 1 53°24°2551 068°01°7719

7 Kocranaiickas Kocranaii 1 53°09°2857 063°41°2406

8 Kocranaiickas Kocranaii 2 53°09°0622 063°38°5524

9 Kocranatickast Kocranaii 3 53°10°1005 063°42°6198

10 Kocranaiickas Kocranaii 4 53°10°9484 063°43°4440

Crataegus sanguinea Pall.

1 AKMOIMHCKAs dopma 1 53°06°7709 070°18°8757

2 AKMOIMHCKAsI dopma 2 53°06°6881 070°18°7243
Rosa Canina

3 AKMOITUHCKAS dopma 1 52°53°6965 068°58°3274

4 Rosa acicularis

5 CKO dopma 1 53°07°6103 068°26°4143
Ribes nigrum

6 | CKO | dopma 1 | 54293111 [ 069°06°3998
Ribes aureum

7 | CKO | dopma 1 | 53135684 | 076°54°8511

JUis  XapakTepucTHKH MOPQOJIOrHYECKO H3MEHUYMBOCTH M OLEHKH CTENEHH Pa3BUTHSA
WHTPOOYLUHUPOBAHHBIX (QOpPM OBUIM TPOBEAEHBI OHOMETpUYECKHE HAOIIOACHHS, OXBaTHIBAIOIINE
pa3nnvHbIe BereTaTHBHbBIE MapaMeTphl pacTeHuil. B Tabnuue 2 npuBeaeHsl ycpeJHEHHBIE MTOKa3aTeNnn
s popm obnenuxu (Hippophae rhamnoides L.), coOpaHHBIX B pazauyHbIX perrmoHax CeBepHOro
Kazaxcrana.

Tabmmma 2 — buomerpwdeckne IoKa3aTen pa3IMIHBIX (GopMm poma Hippophae (obmenuxa
KpPYIITHHOBHTHA )

No dopma Cpennsisi | Cpennuit | Cpemnuit | Cpennsst | Cpennsisi | [IprknuBaeMocTs,
/1 BBICOTa, | MpHpOCT, pasmep JUTHHA UpUHA %
M cM KpOHBI, CM | JIMCTa, CM | JIKCTa, CM

1 Bypab6ait 1 | 130+4,17 | 21,4+1,86 [ 50+1,15 7,6+0,16 | 0,72+0,02 90
2 Bypabaii 2 70+6,7 | 11,1+1,34 | 30+4,31 5,8+0,18 | 0,65+0,02 80
3 Bypa6ait 3 | 82+1,67 | 13,0+1,25| 31+1,92 6,0+0,17 | 0,66+0,02 50
4 Bypab6ait 4 | 86+4,12 | 13,9+1,34 | 30+3,79 7,2+0,2 | 0,69+0,02 80
5 Bypa6aii 5 | 90+5,08 | 6,0+1,13 32+4,84 4,4+0,28 | 0,44+0,03 50
6 CKO 1 105 - 12,4+1,89 50 - 6,8+0,2 | 0,64+0,02 50
7 | Kocranaii 1 109 - 15,0+3,12 36 - 6,4+0,26 | 0,56+0,02 50
8 | Kocranait 2 | 59+8,98 | 11,5+1,25 | 26+4,63 5,9+0,16 | 0,68+0,02 75
9 | Kocranait 3 | 47+7,78 | 9,8+1,65 22+1,77 5,0+0,22 | 0,63+0,03 70
10 | Kocranaii 4 45 - 8,4+0,67 20 - 5,0+0,26 | 0,58+0,03 50

Cpemn Bcex ¢(opm poma Hippophae, Hannydmme ajgantaivoHHbIE M MopdomeTpuyecKue
XapaKTEepPUCTUKH TpoJieMoHcTprupoBana (opma bypabaii 1: makcumanbHas Boicota (130 cMm), mpupoct
(21,4 cm) n npumxuBaeMocTb (90%). [IpoTHBOIONOXKHYI0 KapTUHY AeMOHCTpupyeT dopma Bypabait
5, oTIMYaromascs HaWMMEHBIIMMH ToKazaTelsiMu npupocta (6,0 cMm), mmpussl smcta (0,44 cM) u
nprkruBaeMocThbio (50%).
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®opmel Koctanaii B cpeiHEM yCTYIIAIOT 110 POCTY, pa3Mepy KPOHBI U ITOLIa 1 TUCTheB. OTCYTCTBHE
cranaapTHeIX oTkiIoHeHu#d y ¢popm CKO, Kocranait 1 u Kocranait 4 o0ycioBieHO HaluuueM JHIIb
OJIHOTO COXPAHUBIIETOCS PACTEHHS, YTO CHIDKAET JOCTOBEPHOCTh OIEHKH WX aJalTallMOHHOTO
noreHnuana. TakuM oOpas3om, cpenn MHTPOAYLUUpPOBaHHBIX GopM Hippophae rhamnoides oTmedeHa
3HAYMUTENIbHAsI BAPHAOETHLHOCTH TI0 MOP(OMETpUIECKUM NPU3HAKAM U MPHKUBAEMOCTH.

Jlisi KOMIUIEKCHOM OLIGHKM aJalTallMOHHOI'O MOTEHLMala B YCIOBUSAX ropoja AcTaHa jajee
paccMOTpeHbI pe3ynbTaThl 10 hopmam pona Crataegus (Tadbmura 3).

Tabmuia 3 — buomerpuueckue okasareian pa3ndHbix Gopm pona Crataegus sanguinea

®opmMma Cpenusis Cpennuit Cpennuit Cpennss Cpennsis | [IpuxkuBaemMocTs,
BBICOTA, CM | TPHUPOCT, pasmep JUIMHA HIMPUHA %
cM KpPOHBI, CM | J5ucTa, cM | JHcCTa, CM
Dopma 1 77+8,83 23,1+2,63 42+3,29 6,7+0,21 6,2+0,22 67
Dopma 2 50+3,54 6,2+0,65 26+1,76 5,7+0,17 4,6+0,14 75

@®opma 1 poma Crataegus sanguinea oTindaeTcs 0oJiee BBICOKMMH 3HAUEHHSIMU II0 BCEM
3a()UKCUPOBAHHBIM MOP()OMETPUUIECKUM MPHU3HAKAM 110 CPaBHEHHIO ¢ Gopmoii 2. CpeaHsis BbICOTa U
npupoct y Gopmel 1 coctaBmim 77 cM u 23,1 M COOTBETCTBEHHO, Torna Kak y ¢opmbl 2 — 50 cm u
6,2 cm. Cpenuuii pazmep KpoHBI y Gopmel 1 coctaBui 42 cM, y Gopmer 2 — 26 cm. [[nmuHa 1 mmprHa
mucta y ¢opmbel 1 Obutu paBHBI 6,7 cM U 6,2 CM COOTBETCTBEHHO, y (opmel 2 — 5,7 cMm u 4,6 cM.
[TpmwxuBaemocTh y popmel 2 Obita Beiie (75 %), uem y Gopmsr 1 (67 %). DddexkTuBHOCTS aganranyun
OOSIPBIIIHMKA HOATBEPKAACTCS TAKKE NaHHBIMU APYIHX HccienoBaHuid: Bunel Crataegus dahurica n
C. sanguinea OKa3aJy BHICOKYIO CIIOCOOHOCTB K YKOPEHEHHIO M PEreHEPaIiH, YTO BBIIEISET UX CPEeln
npencraButeneii poga Crataegus, xak 6osiee HaAEKHBIE OOBEKTHI ISl HHTPOIYKIIUU U JIEKOPATUBHOT'O
HCIIOJIb30BaHUS B TOPOJCKUX ycioBusx [10].

®dopmel posia Rosa npeAcTaBiieHbl HHTPOIYLMPOBAaHHBIMU dK3eMIuLsipaMu Rosa acicularis u Rosa
canina, BBICA)XCHHBIMH B T€ K€ CPOKHU. VX OnomMeTpuueckre XapakTepUCTUKH MTPUBEIEHBI B Ta0nuie 4.

Tabnuua 4 — Bruomerprueckre oKazaTesid pa3IndHbIX GopM pojaa Rosa

Bun ®opma | Cpennsisi | Cpennnii | Cpennuit | Cpennsisi | Cpenusis | [IprxuBaemocTs,
BBICOTA, | IPUPOCT, | paszmMep JUTHHA IIIpuHA %
cM cM KPOHBIL, CM | JIUCTA, CM | JIUCTA, CM
Rosa @opma 1 | 60+3,82 | 23+2,65 | 43+2,82 | 5,5+0,27 | 4,6+0,16 67
acicularis
Rosa @opma 1 | 58+1,78 | 17+1,14 | 34+1,94 | 4,1+0,14 3+0,11 75
canina

dopma Rosa acicularis xapakrepusyertcs 0ombliel cpeHei BeicoToit (60 cMm) u mpupocTtom (23 cm),
yeMm (opma Rosa canina (58 cm u 17 cm cootBeTcTBeHHO). Takke y Rosa acicularis 3apukcupoBaHbl
0oJiee BBICOKME 3HAYCHHs CpelHel JuHbBI Jucta (5,5 cm mpotuB 4,1 cMm) u mmpusb Jucta (4,6 cMm
npotus 3,0 cm). Cpegauii pasmep KpoHbl cocTaBuil 43 cM y Rosa acicularis u 34 cm y Rosa canina.
[MpmwxuBaemocth y popMmel Rosa acicularis coctaBuna 67 %, y Rosa canina — 75 %.

3aBepmiaromuii 0JIOK HAOMIOJEHHU ObLT MOCBSAIIEH WHTPOAYIIMPOBAHHBEIM (GopMmaMm poxaa Ribes,
MpeaCTaBIeHHBIM BuaaMu Ribes nigrum w Ribes aureum. O0a TakCOHA XapaKTEPHU3YIOTCSI BBICOKOH
IEHHOCTHI0 KaK MCTOYHHKH OMOJIOTMYECKH aKTHBHBIX BEHICCTB M JeKOpaTUBHBIX (opMm. HecMmoTps
Ha OTPaHWYCHHOE KOJIUYECTBO COXPAHMBIIUXCS 3K3EMIUIAPOB, UII HUX OBLTM YYTEHBI OCHOBHBIE
BereTaTHBHBIC TapameTpbl. Torossle MophoMeTpruieckne XapakTepUCTUKU CBEICHBI B TabiuIe 5.
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Tabmuia 5 — buomerpuueckue okasareian pa3IndHbIX Gopm poaa Ribes (cMopoanHA)

Bun ®opma | Cpennsisa | Cpennuit | Cpennuil | Cpennsst | Cpennsist | [puxuBaemocTs,
BBICOTA, | MpupocT, pasmep JUIMHA HIMpUHA %
cM cM KPOHBI, CM | JIUCTA, CM | JIUCTA, CM
Ribes | ®opmal| 20+1,41 | 9,4+0,92 | 20+2,12 | 6,6+0,32 | 6,1+0,36 50
nigrum
Ribes | ®opma 1 | 48+3,54 | 15,5+3,23 | 14+0,71 | 3,4+0,14 | 3,3+0,17 50
aureum

O6e ¢opmbl poaa Ribes MpoAEMOHCTPUPOBAIIM OJWHAKOBBIM ypoBeHb TpmxuBaemoctu (50 %),
KOTOPBII OBUT HIDKE, YeM Y OOJIBIIMHCTBA (hOPM JIPYTUX POJIOB, IPEJACTABICHHBIX B HccieqoBaHun. [1o
MTOKA3aTeNsIM CpeHEN BBICOTHI U MPUpOCTa ModeroB hopMma Ribes aureum cymecTBEHHO IPEBOCXOTUIIA
Ribes nigrum (48 cm ipotus 20 cMm 1o BeIcoTe 1 15,5 cM nipotus 9,4 cM 110 ipupocty). B To xe Bpewms,
Ribes nigrum xapaktepusoBajiach 0Oojiee KPYHMHBIMH JIMCTHSIMU: CPEIHsSI JAJIUHA M IIWPUHA JIHCTa
cocraBwim 6,6 cM 1 6,1 CM COOTBETCTBEHHO, TOT/Ia KaK Y Ribes aureum 3TW 3HAYCHUS COCTaBWIH 3,4 CM
u 3,3 cm. CpeniHue pa3Mepbl KPOHBI OKa3ajlkch HEBLICOKUMU Y 00eux hopm — 20 cM y Ribes nigrum u
14 cm y Ribes aureum.

3akiaoueHne

[IpoBenénHoe ucciaeOBaHUE HHTPOAYLUHMPOBAHHBIX (HOPM IUIOOBO-STOJHBIX KYCTAPHHKOB B
YCIIOBUSIX TOpPOAa ACTaHa MO3BOJIMIO BBISIBUTH 3HAYMTEIBHBIC Pa3JIMuusi B yPOBHE MPUIKUBAEMOCTH,
MOP(POMETPUUECKUX XapaKTEPUCTHKAX U aIallTAlIMOHHOM ITOTEHIMAJIe PACTEHHI Pa3iIMYHBIX POJIOB.

Hambonee BbicOKkMe TOKa3aTeny MPIKWBAEMOCTH W pocTa ObuM 3aUKCHPOBAHBI Yy (OPMBI
Hippophae rhamnoides Bbypabaii 1, ornmdaromeiicss MakCUMabHOW cpemHeit BeicoTor (130 cm),
npupoctoM (21,4 cm) u nprxnBaeMocTbio (90%), UTO CBUAETENLCTBYET O €€ BHICOKOM IIIACTUYHOCTH U
MOTEHIMANE ISl CTIOJIb30BaHMs B O3eJIeHeHHU U tutonoBoacTee. Cpean dopm pona Crataegus Goiee
MEePCIEeKTUBHON okazanack Popma 1, IpoIeMOHCTPUPOBABIIIAsl BHICOKUE MTOKA3aTENN POCTA U JINCTOBOU
Macchl TIPU yJIOBJIETBOPUTENILHOM MprKnBaeMocTH (67%).

CpaBHuUTETBHBIA aHa3 HopM Rosa acicularis m Rosa canina TToKasajl MPEUMYIIEeCTBO IIEPBOil 110
MOPGOMETPUUECKUM [OKA3aTeJIsIM IIPHU 4yTh MEHBIIEH BBDKHBAEMOCTH, YTO, BEPOSITHO, OOYCIIOBIICHO
JyYILIEeH 9KOJIOTHYECKONH COBMECTUMOCTBIO C YCIIOBHSAMH pernona. MHTpoayuupoBaHubie GopMbl poaa
Ribes nposiBuIn HAMMEHBLIYIO TPHKUBAEMOCTD U TEMITBI POCTA.

BkJiiax aBTopos

I'C, MM: mocTaHOBKa 3a/1a49H, pa3paboTKa METOAOJIOTHHN NCCIIETOBAHNS, KOOPIMHUPOBAHUE HA BCEX
sranax. KJK: aHanu3 nansubix u Hanucanue ocHoBHoM yactu crateu. JILI, AC, K)K, Ub: npoBenenue
y4eToB, cOop MW 00paboTKa MAaHHBIX, y4acTHE B aHalM3e pe3yJbTaToB. Bce aBTOpHI NpodYMTANH,
MIPOCMOTPEIIN ¥ OJ00PUIIH OKOHYATEILHYIO PEIAKIIUIO PYKOITUCH

Nudopmanust 0 GuHAHCHPOBAHUHU

HccnenoBanmsi mpoBOAWIMCh B pamkax mpoekta BR21882166-OT-23 "HayuHo-mipakTHdeckue
OCHOBBI BOCIIPOM3BOJCTBA, COXPAaHEHHs, HMCIIOJIB30BAaHUS IUIOAOBO-SATOJHBIX PACTEHUM NPUPOAHON
¢noper  3amaguoro, Boctounoro, Llentpamsroro um Ceseproro Kaszaxcrana s oOecriedeHust
MIPOIOBOJIBCTBEHHOM Oe30macHocTH".
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AcTaHa 00TaHMKAJBIK 0arbIHA KeMic-KUJAeK 0CiMIIKTepiH HHTPOAYKUMSIAY

AxatoB K. XK., PaxxanoB M.P., Myxkau I'.C., Illagmanosa JI.II1.,
Ecxanosa A.C., Kanamuu U.b.

Tyiiin

AnFpImapTTap MeH MakcaT. JKemic-)Kuaek OyTanbl eCIMAIKTepl )KOFaphl TaFaMIIbIK, JEKOPATHBTIK
XKoHE (DapMaKOJIOTHSUIBIK KYHIBUIBIKKA He, OyJ1 ojlapAbl MHTPOAYKLMsIAY MEH KeralJaHIblpy KoHE
KEeMiC HIapyallblIbIFbIHIA KOJIaHy YIIiH MaHbI3abl HbicaH. Conryctik KasakcraH sxarnaiipinna KaTain
KJIMMAaTKa TOTEI Oepe aaThlH JKOHE XKOFapbl OCHIMICNTIIITIK TAHBITATHIH TYPJIEP €pEeKIlIe MaHbI3Fa He.
OcrlI 3epTTEyAiH MaKkcaThl — AcTaHa O00TaHWKAJBIK Oarbl skarnaiibina Hippophae, Crataegus, Rosa xoHe
Ribes TypICTapbhIHA KaTaThIH (OpMalaplIblH OCIMTAIIBIFEl MEH MOP(HOMETPHUSIIBIK KOPCETKIMTEepiH
Oaranay.

Martepuangap meH afictep. OTeIpreI3y MaTepraibl 2024 xbisl AkMona, ConrycTik KazakcraH sxoHe
Kocranaii o0OnbicTapbiHaa SKCHeIUIUsAIap OapbIChIHAA KUHAIABL. OCIMAIKTED KOKTEM/E kOHE KY3.e
OTBIPFBI3BUIABL. 2025 KBIIBIH MayChIM albIHIA ©CIMIIKTEPIIiH OCyi, OMOMETPHUSIBIK KOPCETKIITEPi
MEH ©CIMTaJIIBIFBI OOWBIHIIA OaKbLIAY KYPTi31IIIi.

Hormxkenep. Hotmxkenep Oip Tysic imminaeri oopManap apachlHia ailKbIH albIpMaIIbUTBIKTap OapbIiH
kepcerti. Hippophae rhamnoides Typinig bypabaii 1 dopMaceiHIa €H ®KOFapbl KOPCETKIMITED TipKeIi
(6mikriri — 130 cm, ecim — 21,4 cMm, ecimTanasirsl — 90%). Crataegus iminge @opma 1 epexiieneHi,
Rosa apacweiaga R. acicularis ipi *amblpakTapbIMeH KO3re TYCTi, OipaK eCiMTalIbIFI TOMEH OOJIIBI.
Ribes dpopmanapsl 91Ici3 6Cy MEH TOMEH TipIILTIK KOPCETKIIITEPiH KOPCETTI.

Kopsrteiaasl. Ochinaifia, OeliMeny aneyeri Jxorapbl popmanap, acipece Hippophae rhamnoides
Bypabaii 1, Conryctik Kazakcran »xarqaiiblHa KeTallaHABIPy MEH CENeKIUSIIBIK KYMBICTap YIIiH
NIEPCIEKTUBAJIBI HBICAH PETIHIC epPeKIICICHII.

KinT ce3aep: Kapakar; H”TMYPBIH; TE€Hi3 IIBIPFaHbI; 10J1aHa; OMOMETpPUS; HHTPOLYKIIHS.

Introduction of fruit and berry plants into the Astana botanical garden

Kanat Zh. Ahatov, Medeu R. Razhanov, Gaukhar S. Mukan, Laura Sh. Shadmanova,
Ainur S. Eszhanova, Chingiz B. Kanapin

Abstract

Background and Aim. Fruit and berry shrubs are valuable for their nutritional, ornamental, and
pharmacological properties, making them important targets for introduction and use in landscaping and
horticulture. Under the conditions of Northern Kazakhstan, special attention is given to species capable
of withstanding harsh climates and demonstrating high adaptability. This study aimed to assess the
survival rate and morphometric characteristics of select Hippophae, Crataegus, Rosa, and Ribes under
the conditions of the Astana Botanical Garden.

Materials and Methods. Planting material was collected during expeditions to the Akmola, North
Kazakhstan, and Kostanay regions in 2024. Planting was conducted in spring and autumn of 2024. Plant
growth, biometric parameters, and survival rates were recorded in June 2025.

Results. Significant differences in performance were observed among forms within each genus.
Hippophae rhamnoides form Burabay 1 exhibited the highest values (height — 130 cm, shoot growth
—21.4 cm, survival — 90%). Among Crataegus, form 1 had the most favorable biometric traits. Within
Rosa, R. acicularis exhibited larger leaves and shoots but lower survival. Forms of Ribes demonstrated
weak vegetative development and low survivability.

Conclusion. Certain forms, particularly Hippophae rhamnoides Burabay 1, demonstrate high
adaptive potential and are promising for landscaping, introduction, and breeding efforts in Northern
Kazakhstan.

Keywords: Hippophae (sea buckthorn); Rosa (rosehip); Ribes (currant); Crataegus (hawthorn);
biometrics; introduction.
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AHHOTAIUA

[Ipeanocsuiku U nenb. MscHasi IPOAYKTUBHOCTD IOMECEH Pa3HBIX IeHepaluni I0KHOAPPUKaHCKON
MOPOJIBI JOPIIEP U3yYeHa OTHOCHTENBHO MUPOoKo. OJHAKO, TPOLYKTHBHBIE OCOOCHHOCTH MOJIOAHAKA,
[IOJIyY€HHOTO Ha OCHOBE MCIOJIb30BaHMsI IeHOTUNOB Ab M OT€UECTBEHHBIX MOPOJI, U3yUEHBI KpaiiHe
Mado. [Ipr 3ToM XapakTepucTHKa HIEPCTHON MPOTyKTUBHOCTH, TOMECEH YKa3aHHBIX TOPOJ MPAKTHYECKU
HE M3yuYeHa, YTO U MPEAONPEIENAIOT aKTyalIbHOCTh M1 HOBU3HY HMCCIEOBaHUM, Pe3yIbTaThl KOTOPBIX
MIpEJICTaBJICHb] B TaHHOW cTaThu.  Llenmp MccnenoBaHMs — ONpeIeeHne OCHOBHBIX CBOMCTB IIEPCTH
MIO/IONBITHBIX JKUBOTHBIX.

Marepuansl 1 MeToApl. B KauecTBe Marepuana Ui HMCCIENOBAaHUS OBUTM MCIOJIb30BaHBI
00pasipl mIepecTH, 0TOOpaHHBIE OT OCHOBHBIX TOMOTpaUYecKUX ydacTKoOB Teja (OOK, JISKKa, CIIMHA)
MOJIOTBITHBIX OBEI[ KPECThSIHCKOTO X03sicTBa «Pazaxyn» n «Menaxan». VccnenoBanus mpoBeaeHbI
C UCIIOJIb30BaHMEM aBcTpanuiickoro anamuszaropa mepctu «OFDA-2000» (Wool Group Pty Ltd.) B
nabopaTopuy aHajIM3a KadecTBa mepcTH HayuHo-mccinenoBaTenbCKOro WHCTUTYTa OBLIEBOJICTBA HM.
K.Y.MeneybekoBa punuana TOO «Kazaxckuii HayqHO-HUCCIEI0BATENbCKUN MHCTUTY T )KUBOTHOBOACTBA
u KopmonpoussoacTBay (nanee - KasHUMKuK).

Pesynpratel. B mepctn nomeceii aBcTpanuiickas Oenasxka3axckasi KypAlodHas rpy0omepcTHas u
JopriepXKa3axcKkasi KypAroyHas rpyOoIepcTHas, yCTaHOBICHO MOBBIIICHHOE COJCP)KaHNE YTOHEHHBIX
BOJIOKOH, O YeM CBHJIETEIBLCTBYIOT MOKa3aTeian KoMpopT (akTopa, Bapbupylomue B npeaenax 84,5-
97,5%. Y 4ucTonoposHOro MOJOJHSKA JaHHBIA mapaMmerp coctaBui 44,8-60,7%. Illepcts momeceit
0 a0CONIOTHBIM MapamMeTpaM TOHUHBI M ee KOA(UIMEHTY BapuallH OKa3alach YPaBHEHHOH IO
CPaBHEHUIO C YUCTONOPOJHBIMH aHasnoramu. Cpennss ToHnHa mepctu nomeceid AbXKKI™ n JIxKKIT
BapbupoBana B mpenenax 20,5-24,6 mxm, koddduuuentsl HepaBHOMepHOCTH (Cv) BOJOKOH — B
npeaenax 21,1-23,3%. CooTBETCTBYIOLIUE MTOKA3ATENN Y YUCTOMOPOAHBIX aHATIOIOB cocTaBUiIU: 29,8-
35,2 mxm u 38,1-41,0%.

3aknroueHue. Pe3ynbraTel HCCIIEOBAHUS TMOKA3aJd, YTO HCIOJIb30BaHME T'€HOTHIIOB TOPOJ]
aBcTpanuiickas Oemnasu fopnep 3apyO0eKkHON CENeKIMN HaMaTKaX Ka3aXCKOM KypAI0UHOU TpyOOIIepCTHOM
MOPO/IbI, OKA3aJI0 MOJIOKUTENBHOE BIMAHNE HA YIy4IIEHHE CTPYKTYPBI IIEPCTHOW MPOJTYKTUBHOCTH
[IOJIyYEHHOTO TIOTOMCTBA, TOBBIIIAS YAEIbHBIA BEC IIEHHBIX ITYXOBBIX BOJOC M YpPaBHEHHOCTh
LIEPCTHBIX BOJIOKOH. [l0oTydeHHOE TOTOMCTBO MOXKET OBITH UCIIOJB30BAHO B MPAKTUUECKON CEIEKIINU
Uil oboramieHust TeHO(OHJa OTEYECTBEHHBIX MOPOA M YIYUIICHUS! MSACO-IIEPCTHON MPOILYKTUBHOCTH
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KYPJIOUHBIX OBell. BRICOKMIT yIeThbHBIN BEC TOHKMX ITYXOBBIX BOJIOKOH, MAaKCUMAIILHO COXPAHSS TETIO

TeNa, CIoCOOCTBOBAJ JJOCTATOYHO BBICOKOW MPUCTIOCOOJICHHOCTH TIOMECHOTO MOJIOJHSKA K YCIIOBUSIM

MTACTOUIITHOTO COJIEPKAHUS TIEPBOTO TOAa 3UMOBKH, UTO HMEET OOJIBIIYIO MPAKTHIECKYIO 3HAYNMOCTb.
KuioueBsble cioBa: mepcTs; anHa; KoM(GopT GakTop; TOMECh; TOHHUHA.

Beenenue

Hay4Ho-mpakTrdeckasi 3HaYMMOCTb pabOTHI 3aKt0YaeTcsi B pa3paboTke Hay4YHO-00OCHOBAaHHBIX
KpUTEepHeB (MHUHUMAILHBIX TpeOOBAaHWI) JUIS JKENATENBbHOTO THIA MSCHBIX OBEIl, IOJYyYEHHBIX
OT CKpeuuBaHUsi OapaHOB 3apyOeKHBIX CIEIHATM3UPOBAHHBIX MSCHBIX HOPOA C KypAIOUYHBIMHU
OBIIEMaTKaMHU.

Jist ynydiieHus: poAyKTHBHBIX KauecTB Ka3axCKOM KypIIO4HOW TpyOOIIEpCTHON MOPOJIBI MsICO-
caJlbHOM NPOIyKTHUBHOCTH, HCTIOJIb30BaHbl FTeHOTHUITBI TIOPO]] aBCTPpaUiicKast Oeasi U fopriep 3apy0e:KHOM
CEJIEKIIMM MSCHOT'O HalpaBJIeHUs MPOAYKTHUBHOCTH METOJOM UCKYCCTBEHHOIO OCEMEHEHus [1].

Hcnonb3yemass MecTHasi Kaszaxckas Kyp[iOo4yHas rpyOolIepcTHasi MOpoja BbIBEJCHA HApOIHON
cenekuued. [lopona coderaer 10CTaTOYHO BBICOKHE MSICO-CAJIbHBIE KAaueCTBa ¢ HENIPUXOTIMBOCTBIO K
HeOnIaronpusaTHBIM (pakTopam cpezbl, Pe3KOKOHTHHEHTAIBHOT0 KJIMMaTa MHOTHX pernoHoB Kazaxcrana.

3apyOekHasi mopoja AOpIep — 3TO MopoJa «OECHIEpPCTHBIX» AJMHHOXBOCTBIX OBEL| MSCHOTO
HarpaBjeHus, BeiBeneHHas B FOAP [2, 3, 4], a aBcTpanmiickas Oemass — 3TO MOpoJa OJHOUMEHHOTO
KOHTHHEHTA C JIMHSIOIIEH MEePCThIO, IIPU BBIBEICHUN KOTOPOH HCIIOIb30BaHbl T€HETUIECKHUE PECYPCHL
TIOPOJIBI TOpIIED.

OcHOBHOI1 3a/1a4eii TPOBOINMBIX HCCIIEIOBAHHN ABISETCS yIIydlIeHHe MICHON POTYKTUBHOCTH H
KayecTBa Msica KYP/AIOUHBIX OBEll, IPH COXPAHEHUH UX I[EHHBIX OMOJIOTHYECKUX 0COOEHHOCTEH, B TOM
qrcie napameTpoB (PU3NKO-MEXaHUUECKUX CBOMCTB IIEPCTH MOTYUYCHHBIX TIOMECcel pa3HbIX TEHOTUIIOB
Y TeHepalnu.

UccnenoBanusi GpU3NKO-MEXaHHYECKHX CBOMCTB IIEPCTH YHCTOMOPOTHOTO MOTOMCTBA Ka3aXCKUX
KYpPIIOYHBIX TPYOOLIEPCTHBIX OBEL, B CPAaBHHUTEIBHOM AacleKTe C MMOMECHBIM MOJIOJHSIKOM IOPOJ
aBCTpaliuiickas Oemnast 1 Jopriep, MPOBOASATCS BIIEPBLIE, YTO U MPEAONPEACISIIOT HOBU3HY UCCIICI0OBaHUH.
CrnenoBaTenbHO, CpPaBHUTEIbHBIE HCCIEJOBAHUS ILIEPCTHOW MNPOJYKTHMBHOCTH POAUTENBCKUX Map
U TOJIYYEHHOTO OT HHMX IIOTOMCTBA MPEICTABIAIOT HAay4YHO-IIpakTHueckuil uHTepec. [lpu sTom
HEOOXOIMMO Y4YeCTb, UYTO aJalTHBHBIC CIIOCOOHOCTH OBELl BO MHOT'OM 3aBHUCAT OT XapaKTEPHUCTUKU
LIEPCTHOTO THOKPOBA. YCIIOBHS COJCPKAHUS ITOMECHOI'O MOJIOJHSKA, IOJYYEHHOTO OT T'€HOTHUIIOB
opoJ 3apyOeKHOM CeNeKINHU, TaKHe K€, KaK U YHCTOIIOPOJHBIX aHAJIOTOB MECTHOH PENpPOAYKLHH.
Tem cambIM, OCIEIOBATENLHOCTD IIPOBOJIUMBIX UCCIIEIOBAHUI ¢ OXBATOM I€HOTHIIOB OT€UECTBEHHOMN
1 3apyOeXHOM CeJIeKIUH, a TAKXKe UX [IOTOMCTBA, PA3HOTO MPOUCXOXKACHUs 00eCIeunBaeT 1eIeBYI0
HaIpaBJIEHHOCTb U LIEJIOCTHOCTh HAyYHO-IIPONU3BOICTBEHHBIX U JIA00OPAaTOPHBIX PadoT.

B crartee mpuBOAATCS pe3ynbTAaThl HCCIENOBAaHUS (HU3NKO-MEXaHMYECKHX CBOWCTB (TOHHWHA,
YpaBHEHHOCTh, KOM(DOPT GaKTOp, ATHHA) IMEPCTH KA3aXCKUX KyPAIOYHBIX TPYOOIIEPCTHHIX MATOK U UX
YUCTOMOPOTHOTO U TOMECHOTO TTOTOMCTBA, ITOJIyY€HHOTO OT UCTIOIh30BaHNs 0apaHOB-TIPOU3BOIUTENCH
HIOPOJ JIOPIIEp U aBCcTpatuiicKas Oenast.

OCHOBHBIM TMOKa3aTejaeM (U3NKO-MEXaHHUECKHX CBOMCTB LIEPCTH SIBISETCS TOHWHA, KOTOpas
oTpesieNsieT KauecTBO (COpT) EPCTH U U3/IEIHH B LIEJIOM, H3rOTAaBIMBAEMbIX U3 HEe, CIIEJIOBATENIbHO,
OKa3bIBaeT OOJBIIOE BIMSHUE Ha LEHY KOHEYHOW MPOAYKUIUH. YeM BBIIe KayecTBO, TeM OOJbIle
coJiep)KaHue — TOHKHMX ITyXOBBIX M MEHbIIIE YTOIIIEHHBIX IPyObIX BOJIOKOH, YTO M OKa3bIBAET peIlaroiiee
BJIMSTHME HAa TOBApHYIO LIEHHOCTh LIEPCTSHOrO u3Aenus. lcciegoBaHus MIEpCTH ¢ MCIIOJIB30BaHUEM
anamuzaropa «OFDA-2000» naioT BO3MOKHOCTb OOBEKTUBHO M OJHOBPEMEHHO ONpPENEIUTh TOHUHY,
JUIMHY U3y4aeMoro oopasia epcTy ¢ NoIy4eHueM OnoMeTpryeckr 00paboTaHHbIX AaHHBIX [S]. Jinnna
LIEPCTU HapsAy C TOHUHOM SIBJISIETCS OCHOBHBIM IIOKa3aTesieM (PU3UKO-MEXaHUIECKUX CBOMCTB ILIEPCTH.
ToHMHA 1 JUIMHA IEPCTH SIBISETCS 00bEKTOM 0cO00r0 BHUMAHUS IIPH CENIEKIMH 1 OOHUTHPOBKE OBELL.
[IpuHATO CUMTATh, YTO TOHUHA MIEPCTH HAXOIUTCS B OOPATHOH 3aBUCUMOCTH OT €€ JUIHHHI [6, 7, 8, 9].
Amnamuzarop mepeta «OFDA-2000» ompeaenseT 1 HOBBIHM ITOKa3aTelh, Ha3bIBaEMbIH KOM(POPT (paxTop,
TO €CTh YIeNnbHBIN Bec (%) yTOHEHHBIX U YTOJIIEHHBIX BOJIOKOH [5].

[lepctp oBer Ka3zaxCKOW KypIIOYHON TpyOOIIepCTHONW TOPOJBI HEOTHOPOIHAS BKJIIOYAET BCE
THUTIBI MIEPCTHBIX BOJOKOH. COOTBETCTBEHHO, ONPEIETICHNE YACIHFHOTO Beca Pa3HBbIX THUIIOB IMIEPCTHBIX
BOJIOKOH (KOM(OpT (hakTopa) BO BCEX M3y4aeMbIX TPYINaxX TakKe UMeeT BaKHOE HayYHO-TTPAKTHYECKOE
3HA4YEHHE.
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MartepuaJibl H METOABI

Marepuanom A U3ydeHHs MOCITYKHIN 00paslibl IIEPCTH, OTOOPaHHBIE OT OBELl KPECThSIHCKUX
xo3sicTB «Pazaxyn» KamObuickoi u «Menxan» AJIMaTHHCKOM 001acTei.

OO6pasupl ObLIM B3SITBI OT OCHOBHBIX TONOIpaMUECKUX Y4acTKOB Tena (OOK, JsDKKa, CIIMHA)
oBuemarok nopoasl KKI', GapanoB-npousBonuteneii mopon Ab u JI. Takke OT 4HCTONOPOJHOTO
momnoausika KKI' 1 ux TOMEeCHBIX aHalIo0ToB, MOJYYEHHBIX MyTeM ckpemuBanus matok KKI' 6apanamu
AB (KX «Pazaxyn») u I (KX «Meaxan») nopo/.

UccnenoBanust 00pa3iioB MEPCTH MPOBEACHBI B TAOOpAaTOPUU aHalKM3a KadecTBa mepctu Haydno-
HCCIIe/IOBATEILCKOTO WHCTUTYTa oBleBojacTBa MM. K.Y. Meneybekoa ¢ummana KasHUMXuK
Ha anamm3atope «OFDA-2000». «OFDA-2000» — «BHII€0O-MHUKPOCKOID, KOTOPBIH 3axXxBaThIBAET
Y YBEIMYMBAET HM300pa)XKEHHE OTIECIBHBIX BOJIOKOH C IOMONIBIO BHJIEOKamephl. Kaxmoe BOIOKHO
mmepsiercst ¢ paspemenuem 0,01 mxMm. JlanHoe oOopymoBaHHe oOecreuMBaeT OBICTPOE M TOYHOE
HW3MEpeHHe IoKa3aTesiell IuaMerpa M [UIMH BOJIOKOH, CTAHJApTHOIO OTKJIOHEHHs, Kod(duuueHra
Bapuanuu, kompopt Pakxropa. KomdopT hakTop — mporeHTHOE CoepkaHne BOJIOKOH TOHUHOM 30 MKM
1 TOHBLIE.

PesyabTathl u 00cy:x1eHne

UccnepoBanusi mokasainu, 4TO IO TPYMIE OBIEMATOK KPECTBIHCKOro Xxo3sicTBa «Pazaxyn»
JKamOpiicKOM o00nacTH cpeAHsss TOHMHA wLIepcTH cooTBercTBoBasa 27,0+0,05 Mukpomerpam,
CPEIHEKBaJPaTHIECKOE OTKIOHEHHUE (+0) — 7,5 MKM 1 KO3 GUIIMEHT HEpaBHOMEPHOCTU BOJIOKOH (Cv,
%) — 27,3%. [Ipu 3TOM, TOHWHA 1IEpPCTH OOKA paBHsUIACh 23,6£3,45 MKM, JISDKKH U CIIMHBI — 29,54+2.45
u 27,94+0,86 Mmxm. CpetHeKBaipaTHIecKoe OTKIOHEHHE (+0) mepcT 00K, JSHKKUA M CIIUHBI COCTAaBUIIN
5,8; 9,4 u 7,4 MkM, KO3 UIHEHT HepaBHOMEpPHOCTH BOsIoKOH (Cv, %) cootBercTBoBai 24,4; 30,8 u
26,6%.

Pasnuiia o TOHMHE MIEPCTH OOKA U JISXKKH, OOKa M CIIMHBI, COOTBETCTBEHHO, cocTaBuia 5,9 u 4,3
MKM, YTO YKa3bIBacT HA HEYPABHECHHBIA XapaKTep TOHUHBI IIIEPCTH OBIIEMATOK 110 PYHY.

Cpenusis TOHMHA TMIEPCTH II0 TPYIINIE OBIEMATOK KPECTBIHCKOTO XO3sicTBa «Memxan»
AnmMaTtuHCKOH oOmactm coorBercTBoBasia 23,9+0,00 MKM, CpemHEKBaApaTHICCKOE OTKIOHCHHE U
KO3 PULIMEHT HEPABHOMEPHOCTH BOJIOKOH, COOTBETCTBEHHO, cocTaBmin 6,0 MkM u 24,5%, nipu 310M
CpeHssl TOHMHA [epcTH 00Ka, JISHKKU M CIUHBI coctaBmmm: 21,5+2,37, 28,4+4,51 u 21,842,14 Mxwm.
CpenHekBaIpaTHYecKue OTKIOHEHHS MIePCTH OOKa, JSKKH W CIIMHBI COOTBETCTBOBANM 4,60; 8,6 1 4,8
MKM, a Cv coctaBwiu 21,2; 30,1 u 22,1% (Tabmuua 1).

[To ypaBHEHHOCTH TOHHUHBI HIepcTH oBLeMaTku KX «Menxan» CyIIeCTBEHHO OTIWYWIUCH OT
onHoBO3pacTHhIX aHanoroB KX «Pazaxyny». Tak, pa3HuIla TOHUHBI MIEPCTH OOKA U JISKKU Y OBLIEMATOK
cocraBmia 6,9 MkM, Ooka u criHbl — (0,3 MKM, 4TO CBHJICTEJILCTBYIOT O HEYPAaBHEHHOCTH IIIEPCTU — HA
MIEPBBIX U HA0OOPOT, HA YPABHEHHOCTH — HA MOCJICHUX CPABHUBACMBIX TOMOTIPA(UUECKUX YUaCTKaAX
TeJla MOAONBITHBIX YKUBOTHBIX.

Tabnnma 1 — @®u3MKo-MEXaHWYECKHE CBOWCTBA IIEPCTH OBIEMATOK Ka3aXCKOW KYpAHOYHOM
rpyOOIIepPCTHOM MOPOIBI KPECThIHCKUX X03sICTB «Pa3axyn» u «MeaxaH»
n n ToHuHa, MKM Komdopr | [nuna,
['pymnma rOJIOB 00pasIoB M +m +8 Cv, % | ®axrop, MM

%

KPECTBbAHCKOC XO3SMCTBO «Pa3axyH»

10 00K 23,6 3,45 5,8 24.4 86,9 51,0

Osuematky 100 110 | moxxka | 29,5 | 245 | 94 | 308 66,8 61,5

10 CIMHA 279 0,86 7.4 26,6 70,5 51,5

Cpennue mokazaTenn 10 30 27,0 0,05 7,5 273 74,8 54,7

KPECTBhSHCKOE X03sIMCTBO «Menxan»
10 00K 21,5 2,37 4,6 21,2 94,5 47,0

Osuemarku 10 70 | moxxa | 284 | 451 | 86 | 301 69.7 68.0
10 | comma | 21.8 | 214 | 48 | 221 | 936 50.0
Cpenune noxazatemn | 10 30 239 | 000 | 60 | 245 | 859 55.0
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Bricokoe koneOaHMe TOHWHBI MIEPCTH Ka3aXCKUX KYPIIOUHBIX TPYOOIIEPCTHBIX OBEIl SBIISETCS
€CTECTBCHHBIM, TaK KaK OHM OTHOCSTCS K TPYIIE MOPOJ C HEOJHOPOAHBIM IIEPCTHBIM MTOKPOBOM
[3,4,5,6].

VY oBuemarox KX «Pazaxyn» komdopt ¢aktop cocraBmi 74,8%, a yAelabHbIH BeC yTOJIEHHBIX
BOJIOKOH TOHUHOUM 30 MkM u Gomee — 25,2%. CpenHss IuHA IIEPCTH COOTBETCTBOBaia 54,7 MM.
[epcTs MKKK ¥ CHUHBI OKa3aiach JyimHEee Bcero Ha 10,5 u 0,5 MM, ueM mepcTh O0Ka, 9TO YKa3bIBAIOT
Ha JIOCTaTOYHO BBICOKYIO YPaBHEHHOCTh BOJIOKOH IO JJAHHOMY IMapaMeTpy.

Komdopt hakTop y MaTok KpecThsIHCKOT0 X03s1iicTBa «Meaxan» B CpeIHEM COOTBETCTBOBAM 85,9%.
Bricokwmii yenpHBIN BeC YTOHEHHBIX BOJIOKOH OTIpe/iesieHbl B mepctr 6oka (94,5%) u crimusr (93,6%),
TOI/Ia KaK B IIEPCTH JIDKKU JaHHBIA MapaMeTp 3HaYUTeNnbHO Hipke (69,7%). CpenHsis [yinHA HMIEpCTH
OBIIEMATOK COOTBETCTBOBaIA 55,0 MM. YPaBHEHHOCTD JUIMHBI HIEPCTH OBLEMATOK IO JUITMHE OKa3aJI0Ch
YIOBIETBOPHUTEILHOM, pa3HUIIA CPETHEH JITHHBI IIIEPCTHRIX BOJIOKOH OOKa 1 JISHKKH cocTaBmia 21,0 M.

UccnenoBanusi  (U3MKO-MEXaHMUECKUX  CBOWCTB  MIEPCTHOHW  MPOAYKTHBHOCTH  OapaHOB-
MPOU3BOIUTENICH OpIIep MOKa3adu, YTO OHM OTIWYAIOTCS YTOHEHHOCTHIO miepcTH (21,6 MkM) U ee
kopotkoit (31,7 mMm) mmuHON (Tadnuma 2). CiaenoBarensHo, KOMMDOPT (HaKTOp OKa3aucs BHICOKUM —
96,4% [10].

Tabnnma 2 — Ou3NKo-MeXaHW4YeCKHe CBOMCTBA MIePCTH OapaHOB-TIPOU3BOANUTENEH TIOPO JOPTIEp U
aBCTpanuiickas Oenas

n n ToHnHa, MKM Kompopt | Jnuna,
Iopona TOJIOB 00pas3nos M +m +£5 | Cv,% | Paxrop, MM
%
00K 21,5 0,15 4,1 19,1 96,7 31,3
Hoprmep 4 3 JISDKKA 21,7 0,10 43 19,9 95,9 27,5
CIMHAa 21,6 0,00 4,1 18,9 96,6 36,3
Cpennue nokazarenu 4 12 21,6 0,02 42 19,3 96,4 31,7
2 00K 26,4 1,30 5,4 20,5 80,7 45,0
ABCTg:E:fCKa" 2 [ 2| mmkxa | 281 | 035 | 74 | 264 | 705 | 450
CIMHA 28,7 0,95 6,3 21,9 66,6 52,5
Cpennue nmokazarenu 2 6 27,7 0,00 6,4 22,9 72,6 47,5

Bapansl-pou3BonuTeNn  aBCTPAJMICKOW O€moil  MOpPOAbI  XapaKTePU30BAINCH  HECKOJIBKO
yTOoNmeHHoH (27,7 MKM) ¥ JOCTaTOYHO KOPOTKOHM mmiepcthio (47,5 MMm). ¥V HuX xomdopt daxtop
cocraBui 84,5%.

Pesynpratel uccienoBanus GPU3NKO-MEXaHUUECKUX CBOWCTB ILEPCTH YUCTOIOPOIHOIO MOJIOAHSAKA
KX «Pazaxyn» noka3zaiu, 4To y OapaHUYMKOB CpeAHss TOHWHA 1epcTh Ooka coctaBuia 27,9+2,45 MkM,
napamerpbl £6 u Cv, cootBeTrcTBeHHO — 10,7 MKM 1 37,7%. YV HUX Ha JISKKE M CIIMHE aHAJIOTUYHBIC
rmapaMeTpbl, COOTBETCTBeHHO, coctaBmin 31,5 u 31,5; 13,5 u 13,0 mxm; 41,5 u 40,3%. Ilpu aToMm,
CpeAHsIsI TOHMHA ILEPCTH OapaHYMKOB 10 BCEM HCCIIEJOBaHHBIM 00pa3uam cootBercTBoBaia 30,3+0,03
MKM, CpEeIHEKBaJIPaTHYECKOEC OTKIOHEHHE M KOX(PQHIUEHT HEPAaBHOMEPHOCTH BOJIOKOH COCTaBHIIU
12,4 mx™m u 39,8% (Tabmuma 3).
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Tabnnma 3 — Pu3nKo-MeXaHUYeCKHe CBOWCTBA IIEPCTH YHCTOIIOPOHOTO B TOMECHOTO MOJIO/THSAKA
KpPECThSIHCKOro X03siicTBa «Pa3axyH»

n n ToHunHa, MKM Komdopr | [nmuna,
I'pymma roJIOB 00pasios M +m +5 | Cv,% | ®axrop, MM
%
14 | 6ok 279 | 245 | 107 | 37,7 64,8 60,0
Bapanunk 14 114 | mwoxka | 315 | 1,17 | 13,5 | 41,5 58,5 65,0
14 | crmma | 31,5 | 1,18 | 13,0 | 403 56,8 67,5
KT LB cpemen 14 42 303 | 0,03 | 124 | 398 60,0 64,2
14 | 6ok 344 | 0,83 | 13,7 | 399 46,1 62,5
SApxa 1 4] a | 369 | 1,65 | 151 | 409 | 396 63,8
14 | cmma | 344 | 078 | 146 | 42,1 48,7 72,5
B cpeanem 14 42 352 | 0,02 | 145 | 41,0 44,8 66,3
14 | 6ok 254 | 0,58 | 63 | 267 81,6 50,0
bapanunk 14 14| moxka | 26,8 | 1,98 | 6,9 | 24,1 76,2 51,3
14 | comma | 26,9 | 220 | 59 | 24,1 75,2 47,5
?ﬁ; B cpeanem 14 42 264 | 1,58 | 63 | 25,0 77,6 49,6
30 | 6ok 241 | 035 | 54 | 218 86,9 49,0
Spxa 30 130 | moxxa | 254 | 0,92 | 64 | 246 81,2 47,7
30 | comma | 24,1 | 046 | 5,7 | 23,5 85,3 443
B cpennem 30 90 24.6 0,04 5,8 233 84,5 47,0

Bricokue mokazatenu cpeqHeKBaJApaTHIeCKOTO OTKIOHEHHS, Kod(h(UIlMeHTa HepaBHOMEPHOCTH
BOJIOKOH ¥ Oouibmasi pasHuna (3,6 MKM) MEXAy TOHWHOW HIepCcTH OOKa M JISHKKH, OOKa W CITHHBI
YKa3bIBAIOT Ha HEOTHOPOIHBIN XapaKkTep IMIEePCTH IO PYHY.

CpenHss TOHHHA MEPCTH Mo BceM Tornorpaduueckum yuactkam tena KKIT sipok cooTBeTcTBOBaNa
35,240,02 mxM, a & u Cv, cocraBuiu +14,5 MM u 41,0%. CpeHre TOHUHBI MepCTH 00Ka, CITUHBI U
JsKKH cooTBeTcTBOBaNU 34,4+0,83; 34,4+0,78 1 36,9+1,65 MxkMm. CpeHEeKBaIpaTUUECKOE OTKIOHEHHE
1 K03((HUIMEHT HEPaBHOMEPHOCTH BOJIOKOH Ooka coctaBmwin 13,7 Mxm u 39,9%, criusbl — 14,6 MKkM 1
42,1%, msoxxn — 15,1 mxm 1 40,9%.

Bonpmias pa3Huila B TOHWHE NMIEPCTHBIX BOJIOKOH OOKa W JSDKKH (3,5 MKM), a TakKe BBICOKHE
nokazatenu O U CV CBUAETEIhCTBYIOT O HEYPAaBHEHHOCTH MIEPCTH SIPOK TI0 PYHY.

HeonmHopomHOCTh miepeTy 1o TOHUHE 0apaHunKoB U spok KX «Pazaxyn» moarBepkaaercs: Takke
u nokazarenssmMu koMmpopt daxropa. Tak, B mepctu 6apanunkoB KKI' mopobl yaenbHbI BEC TOHKAX
BoJIOKOH coctaBmi 60,0%, rpy0sIx BoiokoH — 40,0%, a y sipox, coorBeTcTBeHHO 44,8% 1 55,2%.

JumHa mepetu B cpeqHeM 1o rpymre O6aparunkoB u sipok KKI™ mopoxbr cootBeTcTBoBana 64,2 u
66,3 mM. [Ipu a3TOM, CpeHsAs JUIMHA IEePCTH Ha Pa3HBIX YacTsAX Tela 0apaHYMKOB M SPOK BapbUpoOBaia
B npegenax 60,0-67,5 u 62,5-72,5 MM.

Cpennsist TonuHa 1epcetu nomecHoro mojonuaka Ab u KKI' nopoxn coorBerctBoBana 24,6+0,04
MkM, £0 U Cv cocraBwin 5,8 MM u 23,3%. [lpu sTOM, CpeaHHe TOHWHBI MIEPCTH OOKa W CITHHBI
cootBeTcTBOBaIn 24,1+0,35 u 24,1+0,46 MxM, Ha JIsmKKe — 25,440,92 MM, £6 1 Cv OOKa, CIHHBI,
JISDKKHM, COOTBETCTBEHHO, cocTaBuian 5,4 MmkMm u 21,8%; 5,7 mxm u 23,5%; 6,4 MM u 24,6%.

ToHnHa mIepcTH 1O pyHY YpaBHEHHas, pa3HUIA MEXIy OOKOM M JISDKKOW cocTaBmiia Bcero 1,3
MKM, M&XJTy OOKOM U CIIMHOM pa3HUIIBI HE 00HAPYIKEHA, TAKXKE CPETHEKBAIPATHYECKOE OTKIIOHEHHE U
KO3 UIMEHT HEPaBHOMEPHOCTH BOJIOKOH OKa3aJIHCh B JonycTuMoM Tipenene [11].

[To xomdopt daxTopy B mepctu nomecHoro nmotomctBa Ab n KKI' mopox comepkanue TOHKHX
BOJIOKOH cOCTaBUIIO 84,5%, rpyObIx BosiokoH — 15,5%. IlapameTpsl koMmpopT axropa mepcTi nomecei
Ha 24,5-39,7% oka3ayuch BbIIIE, YEM Y YUCTOMOPOJHBIX aHAJIOIOB.

JumHa mepctu B cpeaHeM mo rpymme rnomecHoro noromctBa Ab u KKI' mopon (pucynok 1)
cootBeTcTBOBaia 47,0 MM, 310 Ha 17,2 1 19,3 MM MeHbIIe, yeM y OapanuyukoB U sipok KKI' moposr.
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Pucynoxk 1 — SIpka Ne 0250 ABxKKI KX «Pazaxymn»

Cpenusist TornHa 1epet OapanankoB guctomnoponHoit KKI mopoasr KX «Memxany cooTBETCTBOBAIA
29,8+0,03 mxM. CpenHekBaipaTHYECKOe OTKJIOHEHHE U KO3(D(HUIMEHT HEpaBHOMEPHOCTH BOJIOKOH
coctapwn 11,7 mxm u 38,1%. Cpenssist ToHHHA mmepcTr O0Ka cocTtaBmia 23,6+6,23 MKM, Ha JISDKKE U CITUHE,
cootBeTcTBeHHO — 35,1+5,28; 30,7+0,88 MrMm. CpemHekBagpaTHdecKue OTKIOHCHHS W KOA(PQPHUITMEHTHI
HEPaBHOMEPHOCTH BOJIOKOH Ha OOKY, JSDKKE M CIIFTHE cocTaBwM 8,4 MKM U 34,9%; 14,0 mxMm u 39,2%, 12,7
MkM 1 40,3% (Tabmwma 4).

Tabmmma 4 — @u3nKo-MeXaHUIEeCKUE CBOMCTBA MEPCTH YUCTOIIOPOTHOTO H IIOMECHOTO MOJIOTHSKA
KPECThIHCKOTO X034icTBa «Meaxan»

n n ToHnHa, MKM Komdopr | [nuna,
I'pynna TOJIOB 00pasion M +m +5 Cv, % (akrop, MM
%
14 | 6ok 236 | 623 | 84 | 349 78,1 63,8
Bapan4nk 14 1 14 | moxka | 35,1 | 528 | 14,0 | 392 47,0 72,5
14 | cmma | 30,7 | 088 | 12,7 | 403 57,1 60,0
KKT B cpennem 14 42 29,8 0,03 11,7 38,1 60,7 65,4
15 | 6ok 31,7 | 1,90 | 133 | 41,5 53,4 76,0
Apxa 95| oooxca | 28,0 | 1,82 | 102 | 354 | 660 | 650
15 | cmma | 298 | 0,04 | 12,7 | 43,1 55,3 71,0
B cpennem 15 45 29,8 0,01 12,1 40,0 58,2 70,7
14 | 6ok 209 | 0,60 | 44 | 21,1 96,8 32,5
Bapantmx 14 14| mwoxka | 22,6 | 1,13 | 55 | 24,1 91,4 36,3
1 14 | cmmma | 20,9 | 0,58 | 47 | 224 95,7 42,5
KT LB cpeatien 14 42 21,5 | 0,02 | 49 | 22,5 94,7 37,1
15| 6ok 194 | 1,02 | 3,8 | 194 98,9 34,0
Spxa I5 (15 mwoxka | 21,5 | 1,02 | 48 | 22,5 95,5 35,0
15| comma | 204 | 0,08 | 43 | 213 98,1 39,0
B cpeanem 15 45 20,5 | 0,03 | 43 | 21,1 97,5 36,0

[Tokazarenn 6 u Cv oKazajanch BHICOKMMH W Pa3HHIIA TOHWHBI MIEPCTH MEXIY OOKOM M JISKKOH,
6okom m cnmHOHN 3HaumTenbHble (11,5 m 7,1 MKM), 9TO M yKa3bIBAaIOT Ha HEYpPaBHEHHBIM XapakTep
LIEPCTH 10 PyHY.

CpenHsag TOHMHA IEPCTH KaK SAPOK, Tak 1 bapanynkos yuctonopoaHoit KKI" mopoast KX «Memnxan»
cocraBmia 29,8+0,01 mxm. CpenHekBagpaTHIECKie OTKIOHEHNUS U KO PHUITMEHTH HEPABHOMEPHOCTH
BOJIOKOH B cpeaHeM coctaBmwiu 12,1 mxm u 40,0%.
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Pa3nannia cpeHelt TOHHHBI MIEPCTH MEXTYy OOKOM M JISDKKOW cocTaBmiia 3,7 MKM, MEXIY OOKOM U
cnuHOM — 1,9 MKM, 4TO yKa3bIBatOT HAa HEOAHOPOAHOCTb BOJIOKOH.

[loka3zarenu cpeaHEKBaApaTHYECKOTO OTKJIOHEHUsS U K03 duimeHnTa HepaBHOMEPHOCTH, a TaKXKe
KoM$opT (pakTOpa Kak y OapaHUYMKOB, TaK U y SPOK BBICOKHE, YTO yKa3blBAeT Ha MX HEYpPaBHEHHBIN
XapakTep MEPCTHOrO MOKPOBA M0 TOHUHE BOJIOKOH.

CpenHsis JUIMHA TIEPCTH OapaHYMKOB M SPOK cooTBercTBoBasia 65,4 m 70,7 mMm. Konebanus
JUTMHBI IIEPCTH 0apaHYMKOB cocTaBWin B mpenenax 60,0-72,5 mm, cpenu spok — 65,0-76,0 MM, uto
CBUETEIBCTBYIOT O JOCTATOYHON MX YPAaBHEHHOCTH IO JaHHOMY NPU3HAKY.

YTOHEHHBIN XapakTep IIEPCTH YCTAHOBJECH Y MOMECHOIO MOJOAHSKA, MOJYYEHHOro C Moxdopa
JxKKI'. Cpenssisi TOHHHA HIEPCTH IO TPYIIE MOMECHBIX 0apaHYMKOB U Ipok coctaBmia 21,5+0,02 u
20,5+0,03 mxm, 6 u Cv coorBeTcTBOBaH 4,9 MKkM 1 22,5%; 4,3 mxm 1 21,1%.

TonnHa miepctr OOKa W CHUHBI TIOMECHBIX OapaHYMKOB OKa3zalach oxmHakoBoil 20,9+0,60 u
20,9+0,58 MKM, cpeaHEKBagpaTHYECKHE OTKIOHEHUS M KO3()()UIIMEHTH HEPaBHOMEPHOCTH BOJIOKOH
cootBeTcTBOBaH 4,4 Mkm u 21,1%; 4,7 mxm u 22,4%. YV HuX 00iee BBICOKHE JaHHBIE IMOJYYCHBI O
COOTBETCTBYIOIINM MapaMeTpaM 00pa3LoB LIEPCTH, B3ATHIX C JISKKH KUBOTHBIX (22,6%1,13 u 5,5 MKM,
24,1%).

HauOonee Huskue mnokaszatenu cpeqHed TOHUHBI IIepcTd, O U CV yCTAaHOBJEGHBI Ha Pa3HbIX
Tororpa)uuecKux ydacTkax tesa nomecHbix apok JxKKI', uto yka3piBaeT Ha XOpOLIyIO ypaBHEHHOCTh
MX HIEPCTHBIX BOJIOKOH Ha BCEX OCHOBHBIX 4acTsX pyHa. B mepctu mononnsaka JAxXKKI' conep:xanue
YTOHEHHBIX BOJIOKOH HanOoJjee BeIcokoe, 94,7% — y Gapanuukos u 97,5% — y spoK, a rpyObIX BOJIOKOH
— Hanimensbiee 5,3% u 2,5%.

Hawumenspmas amuHa meperu 25,0 MM OblTa onpesienieHa B mepctu momecHoro noromcrsa JIxKKI
(pucynok 2). CpemHsisi IMHA MIEPCTH 0apaHYMKOB U SPOK cooTBeTcTBOBaia 37,1 u 36,0 MM, 4To Ha
28,3 MM 34,7 MM MeHBIIIE, YeM Y YHCTOIIOPOIHOTO IIOTOMCTBA Ka3aXCKOW KyPIIOYHOM rpyOOIIepcTHON
MTOPOJIBI.

Pucynok 2 — I'pynma 6apanuunko JIxKKI" KX «Menxan»

Hactpur HeMBITON IEpCTH OBIIEMATOK, OApaHINKOB, SIPOK Ka3aXCKOUW KyPAIOTHON TPyOOIIepCcTHOM
mopoasl KX «Pazaxys» n KX «Menxan» coorBercTBoBan 2,15, 1,81, 1,65 xr u 2,05, 1,74, 1,55 k.
Hactpur MbITO# mIepcTH COOTBETCTBEHHO MO XO03siicTBaM cootBeTcTBoBau 1,50, 1,25, 1,15 u 1,42 kr,
1,20 u 1,08 kr (Tabmuma 5). Hactpur HeMBITON IIEpCTH OBIIEMATOK, OapaH4InKoB, spok KX «Memxan»
Bcero Ha 4,65, 3,86, 6,06% oxazancs HIKE, YeM y OBIEMATOK, OapaHIuKOB, sipok KX «Pazaxymny».
Pasznuria MBITO IIepcTH MO X03sHCTBaM cooTBeTcTBOBana 5,33, 4,00, 6,08%.

Tabmuua 5 — Hactpur mepcTy Ka3axcKol KypAOYHO# rpy0oepcTHOM NOPOABI OBEll, KT

ITokaszarenu Hactpur mepcru OBuemaTKu bapanuukn SApxu
KX «Pazaxym» HEMBITBIN 2,15+0,08 1,81+0,02 1,65+0,02
MBITBIN 1,50+0,03 1,25+0,03 1,15+0,02
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[Iponomxkenue Ta0nuIbl 5

KX «Meaxan» HEMBITBIN 2,05+0,07 1,74+0,02 1,55+0,02
MBITEII 1,42+0,02 1,2040,03 1,08+0,01

HeOGoub1moe mpeBOCX0CTBO 110 HACTPUTY HEMBITON U MBITOH IIEPCTH HMEIOT OBIIEMATKH, OapaHINKH
U SIPKH Ka3aXxCKOH KypAro4Hoil rpyoormepcTHoi mopoast KX «Pazaxyn».

[Ipn mpuUMEHEHUW OPTaHOJENTHICCKOTO METO/Ja OINPEACICHUS IJIMHBI IIEPCTH OBIEMATOK,
0apaHYNKOB, SIPOK Ka3aXCKOU KypI0gHOU TpydomepcTHO# mopoasl KX «Pa3axymy amnHa OCTEBBIX U
ITyXOBBIX BOJIOKOH nocturia 9,50, 8,50, 8,00 u 6,50 cm, 4,80 u 4,50 cm, KX «Menxan» 8,50, 8,30, 9,50
cMm u 6,00, 5,00, 4,50 cm (Tabnuma 6).

Tabmura 6 — JlmmmHa OCTEBBIX M ITyXOBBIX BOJIOKOH MIEPCTH Ka3aXCKOW KypIIOYHON rpyOOIIepcTHOM
IIOPOJIBI OBELl, CM

[loxazatenn OBuemaTku bapanunku Spxu
KX «Pazaxyn» OCTh 9,50+0,43 8,50+0,17 8,00+£0,20
myx 6,50+0,26 4,80+0,20 4,50+0,23
KX «Meaxany» OCTb 8,50+0,38 8,30+0,18 9,50+0,29
myx 6,00+0,47 5,00+0,22 4,50+0,20

OBLEeMaTKN Ka3axCKOW KypIIo4HOH rpyoOomepctHoi nmopoasl KX «Pa3zaxyH» mo BbICOTE OCTEBBIX
BOJIOKOH Ha 10,52% u no Jy1rHe MyXOBBIX BOJIOKOH Ha 7,69% npeBocxonunu oBueMaTok KX «Menxany».
bapanunkn KX «Pazaxyn» Ha 2,35% 1o BBICOTE€ OCTEBBIX BOJIOKOH HE3HAYUTEJIBHO MPEBOCXOJUT
OapanunkoB KX «Menxaun» u Ha 4,00% ycTynaroT o BbICOTE IyXOBBIX BOJIOKOH. Spku KX «Menxan»
[0 BBICOTE OCTEBBIX BOJIOKOH Ha 15,78%, MMEIOT NMpPEeBOCXOJCTBO MO cpaBHEHHIO ¢ spkamu KX
«PazaxyH», 1o BbICOTE IyXOBBIX BOJIOKOH pa3HUIIA HE HAOII01aeTCsl.

JlnuHa mepceTu Ka3axckoil KyprouHoi rpyoomiepctHoit mopoasl KX «Pazaxyn» u KX «Menxan»
JIOBOJILHO TUITUYHAS JUIs TPYOOIIEPCTHBIX MTOPOJ] OBEIL.

3akioueHne

HccnenoBanus o0pa3nos mepctu, oToopanHbeix oT Matok KKI' mopoabl, nokasainu, 4To UX MepcTh
10 COCTaBy 00pa3yIOIINX BOJIOKOH OoJiee ypaBHEHHAs! HA OOKY U CIIMHE U HEypaBHEHHAs — Ha JISKKE.

Bapanbl-ipon3BoAUTENN TOPOJL aBCTpaIHiicKas Oenast 1 JopIep, UCIIOJIb30BAHHBIC ATl TOJTyYEeHHUS
[IOMECHOTO MOJIOAHSKA, XapaKTePH30BAINUCh Oojiee YpaBHEHHOW M YKOPOUYCHHOW JUIMHOW IIEpPCTH.
VY HUX TOHMHA W JOJMHA LIEPCTH, COOTBETCTBEHHO, coctaBwid 27,7 u 21,6 mxm, 47,5 u 31,7 mm,
JIOIYCTUMBbIEC KBaJpaTHUECKUE OTKJIOHEHHUsSI U KO3 PHULUUEHTH HEPAaBHOMEPHOCTH 10 TOHHHE ObUIN B
rpeJieiax HOPMAaTUBHBIX TpeboBaHuil: 6=6,4 u 4,2 mxm, Cv=22.9 u 19,3%.

[TomMecHOE TOTOMCTBO MPEUMYILIECTBEHHO YHACJICAOBAJIO TIOBBILICHHYIO TOHUHY U YPaBHEHHOCTb,
a TaKKe YKOPOUYCHHYIO JJIMHY ILIEPCTH OT OTLOBCKOI cTopoHbl. TOHMHA 1epcTH U ee K03DHUIHEHT
HEPAaBHOMEPHOCTH Y IMOMECHBIX SPOK aBCTPAJIMICKON O€JI0il MOpOJbl COOTBETCTBOBAIU 24,6 MKM,
23,3%, nnmnHa mepetu coctaBuiia 47,0 MM. OTH MOKa3aTead y YUCTOMOPOIHBIX aHAJIOrOB Ka3aXCKOH
KypAIO4HOU TpyOoIIepcTHON Mopo bl cocTaBuin: 35,2 MxMm; 41,0% u 66,3 Mm.

VY nomecHbIX 0apaHYMKOB U SIPOK C KPOBBIO MOPOABI JOPIEP TOHUHA IIEPCTH U €€ KodPPULIUeHT
HEPAaBHOMEPHOCTH, a TakXe JJMHA LIEPCTHBIX BOJOKOH COOTBETCTBEHHO HMEIH CIICAYIOIINE
3nauenus: 21,5 u 20,5 mxm, 22,5 u 21,1%, 37,1 u 36,0 mm. ¥V uncronopoausix ananoro KKI' osen
COOTBETCTBYIOLIME apaMeTprl coctaBuin 29,8 u 29,8 mxm; 38,1 u 40,0%; 65,4 u 70,7 mm.

Bapanpl mopoa 3apyOexHOH cesleKUUHM JOoprep M aBCcTpalnuickas Oenas oKa3ald JOMHUHAHTHBIC
BIIMSIHUSL TIPU IIepeade 10 HACIEACTBY JUIMHBI IIEPCTH MOTOMCTBY. YCTOWYMBAs nepenada JUIMHBI
IIEPCTH OTIIOBCKON (POPMBI 110 HACIIEACTBY OTMEUYEHA U paHee IPyruM aBTopom [12].

Crenyer akueHTHPOBaTb, YTO BbICOKME mapameTpsl koMmdopt dakropa (84,5%; 94,7%; 97,5%)
LIEPCTHBIX BOJIOKOH IOMECHOT'O MOJIOJIHSIKA, OJTYYEHHOT'O C HCIOIb30BAaHUEM FeHOTHIIOB 3apyOeKHBIX
opoJ, npeBblaronye 1,5 pasza uncronopoaHsix oxHoBo3pacTHbIX anagoroB KKI™ oew, HecMoTpst Ha
YKOPOYEHHYIO JAJIMHY LIEPCTH, CIIOCOOCTBOBAIN HOBBILICHUIO UX aJallTUBHBIX CBOWCTB.
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Bricokuii yienpHbI BEC TOHKUX ITyXOBBIX BOJIOKOH IIOMECHOI'O MOJIOJIHSIKA, YHACJIEIOBAaHHBINA OT
0apaHOB MMITOPTHBIX MOPO, MAKCUMAIBHO COXPaHssl TEIUIO Teja, 00ECHEUns JIOCTATOUYHO BBICOKYIO
HpI/ICHOCO6HeHHOCTB IIOMCECHBIX ATHAT K YCHOBHHM HaCT6I/IIlIHOI‘O coz[epncaHI/m HepBOFO roga 3MMOBKH,
YTO UMEET OOJIBINYIO MPAKTUIECKYIO0 3HAYMMOCTb.

[TonyyeHHOE TTOTOMCTBO PEKOMEHAYETCS MCIOJIb30BATh C IIEJbI0 YIYUIICHUS CYIIECTBYIOUIUX U
CO3JIaHUM CTIeMaTM3UPOBAHHBIX MSICHBIX TUIIOB OBEIL.

Bkuiag aBTopos

DA, AE, AC u HU: odopmunm uccieqoBanme, MPOBEIN MOUCK JIUTEPATYPhI, TPOAHATU3UPOBAIH
coOpaHHBIE TaHHBIE, TOATOTOBWIN pyKonuch. TK 1 3A: mpoBeny OKOHYATEIBHYIO PEIAKIINIO U BEIYUTKY
pykormucu. Bee aBTOphI MPOYHTAaH, TPOCMOTPEIN U 0JI00PHIIA OKOHYATEIBHYIO PEIAKIIUI0 PYKOITUCH.

HNudopmanust 0 GpuHAHCHPOBAHUH

Hannas pabora mpoBeieHa B paMKax NpOrpaMMHO-LeneBoro ¢uuancupoBanusi Ha 2023-2025
roasl o Teme: IPH BR21882201 «Ynydmenne MACHOM MPOTyKTUBHOCTH KYP/IOYHBIX OBEI] HOBBIMHU
METOAAMH CEJIEKINH, TeHETUKH U ONOTEXHOJIOTHI».
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Ka3akTbIH KYiipbIKThI KbIIIBIK KYHIi KOH TYKbIMBIHBIH Ta3aTYKbIM/IbI sk9HE OyIaH
TOJIIEePiHiH )KYH KACHETTEPiHiH caabICTHIPMAJIbI epeKIIeNpikTepi

Acbutoexosa D.b., Kenxebaes T.E., EcenbaeB A.A., Axarosa 3.A., CembaeBa A.U., Ucarynos H.E.

Tyiiin

AnFpImapTTap MEH MakcaT. Makanmamga Ka3aKThIH KYHPBIKTH KeUTIIBIK KYHII Koubl (KKKXKK)
TYKBIMBIHBIH Ta3aKaHIIbl oHE oJap sl goprep (), aBcrpanusabiH ak Koibl (AAK) TYKbIMBIHBIH 3/4
KaHbl Oap OyJaH KOLIKapIapbIMEH KYIITACTRIPYAaH ajlbIHFAH TOKTUIAP KYHIHIH (PU3HMKa-MeXaHUKaJIbIK
KAacHeTTEePiH 3epTTey HOTHXKemepi OepinreH. 3epTTeyaepAiH MakcaTbl — ToXKipuOeaeri KoWiIapAblH KYH
OHIMIUTITIHIH HeT13T1 KacueTTepiH aHbIKTay. OHTYCTIK A(PHUKaHBIH JOpIEpP TYKBIMBIHBIH OPTYPJIi YPIIaK
OyMaHIapbIHBIH €T OHIMIUIITT CANBICTRIPMANBI TYpJe KCHIHCH 3epTTENTeH. Alaiia, aBCTPaTUSHBIH
aK KOMBI TEHOTHIITEPI MEH OTaHABIK TYKBIMIApbl KOJJaHy HETi3iHJe allblHFaH TOJAEPIiH OHIMIITIK
€PEeKILEeTKTepi OTe a3 3epTTeNreH. byl peTTe ochl TYKbIMAAp OyIaHAaphl )KYH OHIMIUTITIHIH iC )KY3iHIe
3epPTTEIMETeH/Ir1, HOTHXKeepi OChl MaKallaa KelTipireH, 3epTTeyepAiH ©3eKTiIIr MEH )KaHAJIbIFbIH
aJIbIH-aJ1a aHBIKTANIbI.

Marepuangap MeH oxictep. 3eprreyae «Pazaxyn» skoHe «Menxany mapya KOXKaJbIKTapbIHbIH
TOXKIpUOEIIK KOWIaphl JIEHECIHIH Herisri TomorpadusuiblK aliMakTapbiHaH (Oyiip, skambac, apka)
QIBIHFAH JKYH YITUIepi maijananeiinel. 3eprreynep «Kazak Man mapyambUIbIFbl JKOHE JKEM-IIOI
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OHJIIpiCl FBUIBIMU-3EPTTEY WHCTHTYTBD) Kayanmkepmiiriri mekreym cepikrectiri «K.Y.Meneybexos
aTBIHAAFBl KOW MIAPYyallTbUIBIFBl FRUIBIMU-3EPTTCY WHCTUTYTH) (DUIHAIBIHBIH JKYH CallachlH TaJJay
3eprxanaceiaga «OFDA-2000» (Wool Group Pty Ltd) aBcTpanus yH Tanaay KOHABIPFBICHIH KOJIAAHY
ApKBUIBI XKYPTi3iIi.

Hotmxenep. ABcTpanust aK KOWBI X Ka3aKThIH KYWPBIKTHI KBUILIBIK JKYH/I KOWbI JKOHE JOpIEp X
Ka3aKThIH KYWPBIKTHl KBUIIIBIK JKYHJII KOWBI TYKBIMAAPBIH KYNTAyAaH alblHFaH OyJaHmap KYHiHIe
JKIHIIIKE TaJIBIKTAP/IBIH MOJIIEPi KOFaphl eKeH/IIT1, oJapAa JKaliIbUIBIK (aKTOp KOpPCeTKIMTepiHiH
84,5-97,5% apaJibIFbIHa COMKeC KeIeTiH T HeH Oaiikan bl YKalabUIblK (paK TOPbI Ta3aKaH Ikl TOKThLIAP/1a
44,8-60,7% Ten Oomasl. bynanmap KyH KIHIIIKeNiri aOCOMIOTTI KOPCETKIlI KoHE OHBIH BapHaIusl
ko3 UIMeHTI OOWBIHINA, Ta3a TYKBIMABI TOJIJIEPMEH CAIBICTBIPFaH/a, aWKbIH OipKeIKiLTriMeH
epekmenenai. AAK x KKKXKK xone /] x KKKXXK TykbIMBI )KyIITapbIHAH aJIbIHFAH Oy IaHAapAbIH KYH
xigimkeniri 20,5-24,6 MKM, JKYH TaNIIBIKTAPBIHEIH OipKeTKi emecTik koaddurmenti (Cv) 21,1-23,3%-
ra coiikec kennui. Tazakauzapl Temuepae Oyn kepcerkimrep 29,8-35,2 mxm xone 38,1-41,0%-Fa Teq
OO0 IBI.

KopbeITeiHABL.  3epTTey HOTIOKENEepi IIeTEeNIiK CeNeKIUs aBCTpalius aK KOWBI JKoHE Jopriep
TYKBIMJIApbl TEHOTUTITEPiH, Ka3aKThIH KYUPBIKTHI KBUIIIBIK KYHIl KOWBI TYKBIMBIHBIH CayJIbIKTapbIHA
naiianany, anblHFaH OyJaH Tejiep JKyHI KYpaMbIH KaKcapThIll, Oaraibl TYOITTI TANIIBIKTAp YiIeciH
JKOFapPBUIATHII, JKYH OIPKENKIUIITiH apTTHIPAaThIHIBIFBIH KOPCETTi. AJBIHFaH OyIaH TeNAepAl OTaHIIbIK
TYKBIMJIAP TEKTiK KOPBIH OalbITy oHE KYHUPBIKTHI KOWIAPABIH €T-)KYH OHIMIUIIMH >KaKkcapTy YILUiH
celieKius TaKipuOecinae Koyiganyra 0omajel. JKiHilIKke TYOIT TalIIBIKTAp YJCCIHIH KOrapbl OOyl
OynaHmapna JieHe KbITYbl CAKTATYBIH apTTBIPHIT, OJIAPbIH OipiHIII KBICTA KAWBUIBIM XKaFaaiiapbiHa
KETKUTIKTI OeiiMenyine bIKIall eTyiHiH TKipuOeiK MaHbI3bI 30P.

KiaT ce3aep: yH; Y3bIHIBIK; KaMTBUIBIK (haKTOPHI; OyAaH; KiHIIIKeIiK.

Comparative peculiarities of the wool of the young kazakh kurdyukh
coarse-wool breed and cross-breed young

Elmira B. Asylbekova, Temirkhan E. Kenzhebaev, Aidar A. Yesenbaev, Zaure A. Akhatova,
Aigul I. Sembaeva, Nurlan E. Isagulov

Abstract

Background and Aim. The article is devoted to the study of the physical and mechanical properties of
the wool of purebred young Kazakh Kurdyukh coarse-wool (KKG) sheep and their crossbreds obtained
from crossing with rams of early-maturing meat breeds Dorper (D) and %-blooded Australian White
(AB). The purpose of the study is to determine the main properties of the wool of the experimental
animals. The meat productivity of crossbreds of different generations of the South African Dorper
breed has been relatively well studied. However, the productive features of young animals obtained
based on the use of AB genotypes and domestic breeds have been scarcely studied. At the same time,
the characteristics of wool productivity in crosses of these breeds have not been studied at all, which
determines the relevance and novelty of the research presented in this article.

Materials and methods. The study used wool samples collected from key topographic regions of
the body (side, thigh, and back) of the experimental sheep from the Razakhun and Medkhan farms.
The studies were conducted using the OFDA-2000 Australian wool analyzer (Wool Group Pty Ltd.) in
the wool quality analysis laboratory of the K.U. Medeubekov Research Institute of Sheep Breeding, a
branch of LLP "Kazakh Scientific Research Institute of Animal Husbandry and Feed Production".

Results. In the wool of the Australian White x Kazakh Kurdyuchnaya coarse-wool and Dorper x
Kazakh Kurdyuchnaya coarse-wool crossbreeds, an increased content of thinned fibers was found, as
evidenced by the comfort factor values, which ranged from 84.5% to 97.5%. In purebred young animals,
this parameter ranged from 44.8% to 60.7%. The wool of the crossbreeds was comparable in absolute
thickness and its coefficient of variation, compared to the purebred counterparts. The average wool
thickness of the ABxKKG and DxKKG crossbreeds varied between 20.5 and 24.6 microns, and the
coefficient of variation (Cv) of the fibers varied between 21.1 and 23.3%. The corresponding values for
purebred counterparts were 29.8-35.2 microns and 38.1-41.0%.
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Conclusion. The results of the study showed that the use of the Australian White and Dorper genotypes
of foreign selection on the Kazakh fat-tailed coarse-wool ewes had a positive effect on improving the
wool quality structure of the resulting offspring, increasing the proportion of valuable downy hair and
the uniformity of wool fibers. The resulting offspring can be used in practical breeding programs to
enrich the gene pool of domestic breeds and enhance both meat and wool productivity of fat-tailed
sheep. The high proportion of fine down fibers, which effectively preserve body heat, contributed to the
high adaptability of crossbred young animals to the conditions of pasture-based wintering in the first
year, which is of great practical significance.

Keywords: wool; length; comfort factor; crossbreed; fineness.
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AHHOTALINS

[Ipenmocbutku U 11€1b. AKMOJHHCKAsE 001aCTh OTHOCHTCS K 3aCYLUIMBBIM PETHOHAM, T'JI€ TOJI0OBOE
KOJIMYECTBO OCAJKOB COCTABISIET B cpeiHeM 320-360 MM, CyIIECTBEHHAs! YaCTh U3 KOTOPBIX BbINAIAET
B Buze cHera. IIpu 3TOM BBICOTa CHEKHOTO IOKpPOBa B 00JACTH aKKyMYJIHPYETCsl 3a CUET CTEPHHU
3epHOBBIX KYJIBTYp 15-25 cM, ocTanbHbIE OCaIKH B BU/I€ CHETa CHOCSATCS B JIECOIIOJIOCHI ¥ HE TPUHUMAIOT
yuacTusi B (DOPMHUpPOBAHMHU YpOKasi 3€pHOBBIX KyibTyp. Llenbio uccienoBaHuii ObUIO W3yuYeHHE
BITUSTHUS CHET03aIepyKaHNs Ha HAKOTIJICHHE BJIaTH B TOYBE M (HOPMUPOBAHUE YPOKAWHOCTH IIIICHALIBI B
KOPOTKOPOTAIIMOHHOM OMOJIOTU3UPOBAHHOM CEBOOOOPOTE MPU HATMYHH CUICPALHOTO Tapa.

Martepuainsl 1 MeTOBI. B TeueHune Tpex JieT MpoBOIMIOCh U3yUYeHNE AMHAMUKH HAaKOIUIEHUS CHEeTa 1
BJIar B TIOYBE, a TAKKe (OPMUPOBAHHS YPOKAWHOCTH SIPOBOM MSTKOH MIIIEHHIIBI TIOCIIE CHASPATEHOTO
mapa ¢ TOpPOXO-OBCSIHOM cMechio. [Ipm sToM, ompenensinnch (hU3HUECKHE MapaMeTpbl CHEXHOTO
MTOKpOBa (BBICOTA, IUIOTHOCTH U 3amac BoAbI B cHere). [locie cxoma cHera, mepejt moceBOM IIIEHUIIHI, a
TaKxe nepes yOopKoii onpeaessuiich 3amachkl NPOIyKTUBHOW BIard B METPOBOM CJIO€ MOYBHL. B KoHIIE
BEreTalyy IPOBOJMIICA YUET YPOKAMHOCTH MIITEHULIBI.

PesynbraTel. Ha yuactkax, i€ niieHuIa BbiceBajiach NEPBOH KyJIbTY PO MOCIIe CUJIepaIbHOTO Mapa,
Ha BapWaHTE CO CHEro3ajiepXKaHueM, ObUIM OTMEUYEHBl HAWIYYIINE ITOKa3aTelH BOJHO-(U3NIECKIX
CBOMCTB IOYBHI M MPOJYKTUBHOCTH KyJbTYphl. Tak, BbICOTa CHEXHOTO MOKpoBa cocTaBuia 37,3 cwm,
BEJIMYMHA 3aracoB BoAbI B cHere — 115,7 MM. 3amachl MpoAyKTHBHOM BJiIaru B METPOBOM CJIO€ TTOYBBI
cocraBw 122,4 mm nepen moceBoM. Ha BapuaHTe ¢ OCeBOM MIIIEHUIIB YETBEPTOH KyJIbTYpPO Mmociie
CHJICPAIIFHOTO T1apa TPHUMEHEHHE IIPUEMOB CHET03aJIepXKaHus CIIOCOOCTBOBAIO (HOPMHUPOBAHUIO
HaWJIy4IIUX IOKasaTeleil: BbicoTa cHera Obuta 52,8 ¢M, ypOBEHb 3alacoOB BOABI B CHETe COCTABHII
132,0 cm. 3amacel MpOAYKTHUBHOM BJaru B MOYBE mepes moceBoM coctaBwin 124,2 mwm. [ImotHOCTH
MTOYBHI HA BapHAaHTaX, TJI€ TPUMEHIIOCH CHET03aiep Kanne, ObuTa ONTUMAILHON U Ha TIEPBOM,  BTOPOM
¢donax — 1,21 r/em® u 1,18 r/cm’® cootBeTcTBeHHO. [IpH 3TOM, IpUMEHEHHE TPUEMa CHETOHAKOTIIICHUSI
cnoco0cTBOBaNIO (HOPMHUPOBAHUIO CAMOM BBICOKOW ypOsKalHOCTH KyIbTypbl — 18,4 1/ra u 14,5 n/ra Ha
MEPBOM U BTOPOM (hOHAX COOTBETCTBEHHO.

3axmroueHne. HecmoTpst Ha 3acyluiMBBIE KIMMAaTHYECKHE YCIOBHS B TOMABI HCCIEIOBAHHA,
MIPUMEHEHUE CHET03a/IePKaHUs TI0JI0KHUTEIHLHO BIHUIIO Ha HAKOIUICHHUE BIIard B TIOYBE ¥ JOPMHUpPOBaHUE
YpOKalHOCTH MIIEHUIBI.

KutoueBble cjoBa: BOTHBINH PEXUM; IUIOTHOCTH IOYBBI; CHIACPAJbHBIN Map; CHEro3ajaepikaHue;
YPOKalHOCT.
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BBenenue

Pa3ButHe arponpoMebIIIICHHOTO KoMILIekca Ka3zaxcrana urpaer KIFOUYEBYIO pOJib B 00eCIeUeHUU
MIPOJIOBOJIBCTBECHHON Oe3omacHocTH. [Ipu 3TOM, OTpacih CEMbCKOTO XO3sIiCTBa HamOoiiee ys3BHMA
Y 3aBUCHMa OT KIIMMATHYECKUX YyCIoBHi peruoHa. Kimmar AKMOJMHCKOW OOJIACTH, KaK M BCETO
KazaxcTtana, UCTIBITBIBACT 3HAUUTEIHHBIC M3MEHEHHUS — OTMEYACTCS JMHAMHKA POCTa TEMIIEPATypPhl
BO3/TyXa.

B mpousBojicTBE CENBCKOXO3SHUCTBEHHBIX KYyJIbTYp AKMOJIMHCKOW 00JacTH mpeodiagaeT
BO3JICTIBIBAHUE 3€PHOBBIX KYJIbTYp, B OCHOBHOM SIPOBOHM IIICHHUITEL. llmomans moceBa MIICHHITBI
coctaisiet 3,72 miH ra, 74% oT Bceil moceBHOU miiomanu peruona. OqHako, sjpoBas MArkas MiieHuna
10 OMOJOTHYECKUM 0COOEHHOCTSM OYEHb YyBCTBUTEIbHA K arpOKIMMATHYECKUM yCIOBHM [1].

3HAYUTENFHO MAaryOHOE BIUSHUE HA CEILCKOXO3SHUCTBEHHOE MMPOU3BOJICTBO OKA3bIBAIOT MBLIHHBIE
OypH, 3acCyxH, CYXOBEM M BOJIHAs 3PO3Hs, BEPOSTHOCTh KOTOPBIX BO3PACTAaET C OTPULIATEIILHOM
TEHICHITMEH B M3MEHEHWM KJIMMaTa. B TMmociemHue ToApl M0 BCeM HAOIFOMaeMBIM METEOCTAHITHSM
AKMOJIMHCKOH 00JIACTH OTMEUAETCsl POCT CPEHEr0I0BOM TeMIIepaTyphl Bo3ayxa [2].

OCHOBHBIM JIMMUTHPYIOIIAM KJIUMATHYCCKUM (hakTopoM (HOPMUPOBAHUS YPOKAHHOCTH SIPOBOM
MIIIEHAIIBI B AKMOJIMHCKOM 007acTH SIBJISIETCS BJIAarooOecredeHHOCTh. Hapsay ¢ HapactaHuem
TEMIEpPaTyphl BO3JyXa OTMEUACTCS] CHUKCHHE BJIAroo0ECIeYeHHOCTH. ['070Bas CyMMa OCaJKOB,
€IMHCTBEHHOT'O0 HCTOYHHMKA OO0ECTeYeHHs KyJIbTYyp BIAaroil, B OCHOBHBIX PErHOHAX BO3JIEIIBIBAHHS
CEeIBCKOXO3SIMCTBEHHBIX KYIbTYp cocTaBigeT okono 300 mMm. Ilpu 3TOM, B TeUeHHE BEreTallMOHHOTO
Tepro/1a BEITAIaeT JOCTATOYHOE KOJMIECTBO OCATKOB, HO M3-3a YACTHIX 3aCyX, OOJbIIAs 9acTh JICTHUX
0CaJIKOB, U JIMIITh MX HE3HAYUTEIIbHAS YaCTh JICUCTBUTEILHO UCIIOIB3YETCS KYJIbTypaMHu.

Bennunna xonmuecTBa HAKOIJICHHOTO CHETa Ha TOJISX HAMPSMYIO BIUSET HA YPOBEHb HAKOTUICHIS
BIIaTH B TIOYBE, HA BIAro3apsaKy KyJIbTyp B IEPHO] BCXOOB, U, KaK CIIEJICTBHE, HAa UX TIPOTYKTUBHOCTb.
B paccmarpuBaeMOM peruoHe MoKa3areinH MPOJYKTUBHOCTH KYyJIbTYp, 0COOCHHO mieHuIbl, Ha 70%
3aBUCAT OT. B oceHHUM M 3UMHUN MEPUOIbI BHIMAAAET OKOJIO OJHOW TPETHU OT TOJI0OBOI0 KOJIUYECTBA
ocankoB. OCEHHE-3UMHUE OCAJIKH SBIISIOTCSI OCHOBHBIM PE3€PBOM HAKOIUICHUS 3alacoB MOYBEHHOM
Biaru [3].

[Toaromy TpeOyeTcs HCIONB30BaTh HAYYHO OOOCHOBAaHHBIE CHCTEMBI 3eMIISIEIHS, BKIFOYAIONINE
3JIEMEHThI BJIATOHAKOIUICHUS U A()()EKTHBHOTO HCIOJIb30BaHMs aTMOCHEpHBIX ocajakoB. OqHON u3
3(PEKTUBHBIX TEXHOJIOTHYECKUX OIEpaIiii IO COXPAHCHWIO W HAKOIUICHHIO aTMOC(EpPHBIX OCaIKOB
B TOYBE SIBJISICTCS PETYJIMPOBAHUE BBICOTHI CHEXKHOT'O IMOKPOBA Ha MOJIAX. B 3aBucHMOCTH OT pelbeda
MECTHOCTH, B Pa3INYHON CTETICHH, TaK WM WHAYE, BETEp B TCUCHHE 3WMHETO IMEPHOJa Pa3HOCUT U
repepacrpeensieT BRIIaBIIAKA CHET 10 TIOBEPXHOCTH TOJIs, 8 IPUMEHEHHE MTPUEMOB CHET03a IepyKaHus
HAIPAaBJICHO Ha CHU)KCHUE CKOPOCTHU BETPA, M, TAKUM 00pa30M, HAKOIUICHHUIO €ro Ha mojisix [4].

Oco00eHHO aKTHBHO (PU3NICCKOE UCTIAPEHHE BIIATH C TIOBEPXHOCTH MOYBHI IIPOUCXOIUT B BECCHHE-
neTHUd mepuoj. Tak, Mo JaHHBIM HEKOTOPBIX YYEHBIX, OT CXOja CHera JI0 Havaja IOJIEBhIX padoT
TepsieTcs A0 35 MM, OT Hadaja MOJIEBBIX PadOT A0 CMBIKaHUS XJIebocTos — 0 60 MM 1 Tociie YOOPKH B
JIETHE-OCEHHUH mepuoa — 10 72 MM, Bcero — 167 MM WIJIM OKOJIO ITOJIOBUHBI TOJOBOM CYMMBI OCaJKOB
[5].

s paccmaTpuBaeMoro permoHa XapakTepHO pe3Koe HapacTaHWe TeMIIEpaTyphl BO3AyXa BECHOM.
DT0 CHOCOOCTBYET YCKOPEHHUIO MPOIECCOB TasHUSI CHEra, €ro UCHapeHUsl ¢ MOBEPXHOCTH MOYBHI, U,
COOTBETCTBEHHO, 3HAYMTEIILHO CHIDKAET BIUTHIBAHWE BJard B TOYBY. lIpweMbl CHETOHAKOIUICHIS
HarpaBJieHbl Ha (POpPMUPOBaHUE OOJIBIIETO KOJIMYESCTBA CHETa HA TIOBEPXHOCTH I0JIS B TCUCHUE 3UMHETO
Mepuo/ia, 4To, B CBOIO OYEpPENlb, IPUBOIUT K OOJIee MEMICHHOMY W TOCIEIOBATCIEHOMY IPOIECCY
TasHUS CHera BecHOW. IlocTemeHHO Tarommii CHET CIIOCOOCTBYET OOECIEYEeHHI0 CBOCBPEMEHHOU
MOJIMUTKE BEPXHUX CJIOEB MIOYBBI TAJIBIMU BojiamMu. Ha mosisix, riae popMupyercst 0oJbIlinii 3anac cHera,
YpOXKaWHOCTH KYJBTYp BCET/Aa BBIIIE, UeM Ha APyTHX [6].

W3BecTHBIE B arpOHOMUM METOJIbI CHEro3ajiepkaHus: (pOpMHUPOBAHUE KYJIUC M3 BBICOKOPOCIBIX
pacTeHHH, OCTaBJIEHUE HE3allaXaHHBIX MMOJIOC CTEPHU TOCIe YOOPKU KYJIbTYp, YINIOTHEHHUE CHEXHOIO
ITOKPOBa KaTKaMH, a TAK)KE OCTABJICHHE CHE)KHBIX BAJIKOB Ha ITOJISIX MOTEPEK TOCIIOICTBYIOIINX BETPOB.
B kpynHbIX MaciiTabax ceabCKOXO03SHCTBEHHOTO MPOM3BOJCTBA MOCICIHUI CIIOCO0 MPEICTaBIISCTCS
HanboJIee 1eIeco00pasHBIM.
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CornacHo TaHHBIM HCCIIEZIOBaHUN y4eHbIX u3 denepanbHOro arpapHoro HayuHoro nentpa fOro-
Bocroka (r. Caparos, P®), 6naronaps nmpuemaMm cHerosazepkaHusi NpubaBKa ypoKalHOCTH SIpOBOM
IIIIICHAIIBI cocTaBmia 110 3,8 11/ra B cpearem 3a 20 ser [7].

UccnenoBanusi, npoeaenusie eme B 1975-1977 romax B.A. Mopo3zosbiv moKazaiu, 4yTo MpHU
HCTIOJIb30BaHUN CHET03aJIep>KaHusl ¢ TOMOIIBIO CHErOMaxoB, MOIy4anoch (GOPMUPOBATE BEICOTY CHETa
B 2,3 pa3a, a HAKOIUICHHE BOJBI B CHETe — Ha 65,3 MM Oosbliie, yeM Ha BapuaHTax, I7ie He ObUIO HUKAKHX
IpUeMOB cHero3ajep:kanusi. COOTBETCTBEHHO, YPOXKalHOCTh MIEHUIBI OblTa Ha 5,6-7,1 1/ra Gombie
[8].

B mpoBeneHHBIX OmBITaX Ha MOJISIX BO Bcecoro3HOM HayHOM MCCIIEAOBATEIBCKOM HHCTHTYTE
3epHOBOTO X03sKcTBa B 1973-1985 rofpl, ¢ HCIONB30BaHUEM ILTIOKOPE3HOW 00pabOTKH MOYBHI O€3
MIPUMEHEHUS] CHET03aJIepXKaHusl MOITHOCTh CHEKHOTO MOKPOBa COCTaBMIA 26 CM, a IpU IPUMEHEHUHN
IUTOCKOPE3HOH 00paboTKH MOYBHI cO cHerosaaepkanueM, CBY-2,6 BoicoTa cHera Beipocia 70 44 cM.
[Ipu 3TOM, OBLIT yBETMYEH 3artac BOAbBI B cHere Ha 48 MM. [lonyueHHast ypoxKaifHOCTb SIpOBOM MIIICHHUIIHI B
CpPEIHEM 3a 3TH T0J1bl O€3 CHero3aaepskanus cocrasisiia 11,8 1/ra, a mpu mpoBeieHUH CHET03a1epKaHUS
— 16,0 w/ra [8].

[Ipr HEBBICOKOM CHEKHOM IOKpOBE M 0O€3 MPHUMEHEHHUS! MPUEMOB CHETOHAKOIUICHMS, ITyOMHA
MIPOHMKHOBEHHMS TaJbIX BOJ B IOYBY B BECEHHHI MEPHOA AOCTUTAeT Jullb 50 cM. DTO crocobcTByeT
TOMY, YTO MEXKIY YBJIQKHECHHBIMH BEPXHUM M HIDKHHM CJIOSIMHA TOYBBI 00pa3yeTrcst OTHOCHUTEIBHO
CYXOH CJIOH MOUBBL. Y SIpOBOH MSTKOH MIIEHHUIIBI ¢1a00 pa3BUTa KOPHEBAsl CUCTEMA, U HEPAaBHOMEPHOE
YBJIQ)KHEHHE MOYBEHHBIX T'OPHU30HTOB CHJIBHO CKAa3bIBACTCSI HA POCTE M Pa3BUTHU BCETO PACTCHMS.
OTO CBS3aHO C T€M, YTO MPOHUKHOBEHHE MOYKOBATON KOPHEBOW CHCTEMBI YEPE3 TBEPABIE CYXHE CIIOU
MOYBBI 10 OoJiee YBIaKHEHHBIX IIyOOKHX CJIOeB 3aTpyaHeHo. lIpu mpoBeaeHUM cHero3aaepiKaHus
3UMOM, KyJIbTYpBI pacTyT B OJIATONPHUSTHBIX YCIOBUSX, Y HUX Pa3BUBACTCS MOILIHAsI KOPHEBast CHCTEMA,
pacteHust moTpeOIIIOT BIAry U3 BCeX JOCTYIHBIX CJIOEB MOUBHI 70 1,5 M riryOuHOM.

[Tpy m100BIX KITMMATHYECKUX YCIOBUSAX M HA JIIOOOH MECTHOCTH MEXaHWYECKOE CHEro3aaepKaHue
MOJIOKHUTENIBHO BIMSET HAa (OPMHUPOBAHHE YpOKalHHOCTH KylnbTyp. HOo OHO HOMKHO OBITH HaydyHO
000CHOBaHO: HEOOXOIUMO YUUTHIBATh PO3Y BETPOB MECTHOCTHU U peibed, a TAKKE BECTU MOCTOSHHBIC
HaAOJIOIEHHUSI 1 MOHUTOPHUHT BBICOTBI CHEXKHOTO MTOKpOBa [8].

W3BecTHO, YTO YMCTHIN Map SBISAETCSI OCHOBHBIM I0JIEM CEBOOOOPOTA /ISl HAKOIICHNSI TOYBEHHON
BJIard, BMECTE C TEM, /151 OJHOBPEMEHHOTO YCHIJICHHS ITPOLIECCOB COXPAaHEHMS TOYBEHHOTO II0A0POIUS
1 o0orameHnsi MOYBbl OPraHMYECKHM BEIIECTBOM Oonblinii 3¢ddekT umeroT cuuepanbHble Mapsl ¢
BKJIIOYEHHEM B COCTaB cMecell 0000BBIX KYJIbTYP.

Eme npu nouBo3ammTHON cucteMe 3emienenus: akageMuk A.M. bapaeB moguepkuBan BaXHOCTb
3€pHOIAPOBEIX CEBOOOOPOTOB U PEKOMEHI0BAT OTBOIUTH 1o 1 ap 20-25% mmomaan namHu [9].

Opnako, o ganHbIM M.K. Cynetivenoga, nap HakaruiuBaeT Juiib Ha 15-20 MM Ooublie Biar,
YeM CTEpHs CO cHerosajep)kanueM. lIpm 3Tom, mojie mapa BBIBOIMTCA M3 000pOTa Ha LEJBIA TOZ.
BeccmeHHbIe TOCEBBI MIICHUIBI CUYUTAIOTCS YUYCHBIM LiesecooOpa3Hee J000ro BapHaHTa, TIlie
MPUMEHSIETCS] MIIEHUYHO-TIapoBoe yepenoBaHue. bojee Toro, Ha MOJSIX, TJ€ BO3MOXKHO HAKONHUTh
JOCTaTOYHO KOJIMYECTBA CHETa 3a CYET CHEro3aiepKaHus MM OCTaBJICHHSI CTEPHH, KEJIaTelIbHO CBECTH
JIOJTIO YHCTOTO Tapa B ceBO0OOpoTe 10 MuHuMyMa [10].

Eme oganm noctaTtouHo 3¢ (HEKTUBHBIM METOAOM HAKOIIJICHHUS BIIAry B IOYBE SIBIISICTCSI IPUMEHEHHE
IUTOCKOPE3HOH 00pabOTKM MOYBBI MIPH YCIOBHUU (POPMHUPOBAHMSI CTEPHU Ha moBepxHocTH mouis [11].
CornacHo uccie10BaHusIM, TPOBOIUMBIM COTPYJHUKAMHU OT e 3eMieienus PeneparbHOro arpapHOro
nay4Horo ueHtpalOro-Bocroka (r. Caparos, P®), HaBapuanTax, r;ie OCEHbIO TPOBOMIIACH 0€30TBATbHAS
00paboTKa MOYBHI ¢ TITyOUHOU 25-27 CM M OCTaBIIsIaCh CTEPHS, BECHOM 3amachl MPOYKTUBHOW BIIATH
B 1ouBe 0L 157 MM, a Ha BapHaHTaX, TJie OTCYTCTBOBaJIa OCHOBHAs 00pa0OTKa MOYBHI — TOJIBKO 118
MM. Takas pa3Hulla B 3aracax Bjard B I04BE CIIOCOOCTBYET CYIIECTBEHHOMY CHH)KEHHUIO YPOKAHHOCTH
KYJIBTYP, 0COOCHHO MPH yCIOBUSAX MPOSIBICHUS 3aCyXH B TEUCHHE BEreTallMOHHOTO nepuona [12].

B MupoBoii npakTuke Bce 00MbInyr0 HonmyssipHocTh oOpeTtaeT No-Till TexHomorust Bo3aenpBaHus
KyabTyp. OQUH W3 Ba)KHEHIINX JIEMEHTOB HYJEBOW TEXHOJIOTMH — 3TO OCTABIIEHHE CTEPHH, HO NPHU
3TOM OTCYTCTBHE KaKOH-T100 00pabOTKH MMOYBEL, ¥ TEM OoJiee, CHEro3aaepKaHusl.

[lo pesynpTaraM HccienoBaHud, npoBeaeHHbIX B ycinoBusax TOO «HaydHo-Tpon3BOACTBEHHOTO
LEeHTpa 3epHOBOTO X03siicTBa nmenu A.U. bapaesa» (TOO «HIIL3X umenn A.U. Bapaesay») B 2010-
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2012 r., cpenHsst ypoKalHOCTh SIPOBOM MIIEHULBI 11O BapUaHTaM, TI€ MPUMEHSIACh MHTCHCHUBHAS
TEXHOJIOTHS BO3JEIbIBAaHUS C MPOBEICHUEM MEXaHUYECKOIO CHerosaaepxanus, cocrasuna 17,3-20,5
1/Ta, TOT/1a KaK [0 BapuaHTaM, rie npuMmensiach Texaonorus No-Till - 16,1-19,5 n/ra [13]. BeposTHo,
B JTaHHOM Cllydae HyJeBas TEXHOJIOTHS IMPOUTPHIBAJIa HHTEHCUBHOW TEXHOJIOTHHU H3-32 OTCYTCTBUS
CHET03aJepKaHus KaK MpreMa HAKOTISHUS BJIary B ITOYBE.

Camyro Oonplyro mpoOieMy Jisi CelbCKOTO Xo3siicTBa KaszaxcraHa mpeacTaBiisieT mpodiema
BIIAaro00ECTIIeYeHHOCTH, & UIMEHHO HEPaBHOMEPHOCTh BBINIAJICHUS aTMOC(HEPHBIX OCaJKOB B TEUCHHUE
roja. B ycroBusx 3acynumBoii cTenu ooecredeHre BIaroo0eceueHHOCTH TOCEBOB SBISIETCS OJTHOU U3
BOKHEHIIINX 337124 JIUIsl TOBBIIIICHUS YPOKANHOCTH CEIbCKOX03IHCTBEHHBIX KYJIBTYP, U, KaK CIe/ICTBUE,
a¢eKkTUBHOCTH OTpaciu pacTeHneBoAcTBa. OJHUM W3 MyTEH IMOBBIMICHHS BIArooOeCTeYeHHOCTH
ITOYBHI SIBJISIETCS TIPUEM MEXaHHMUECKOTO CHEr03aJIepyKaHus Ha TOJIsX.

Lenpro wmcciemoBaHmii OBUIO HW3y4YCHHE BIHMSHHS TMPUMEHEHHUS MpHUEMa CHETro3aJiepXKaHus Ha
COCTOSIHHE BOJIHOTO OayiaHca IMOYBbI M (DOPMHUPOBaHUE MPOTYKTHBHOCTH SIPOBOH MIIIEHUIIBI B YCIOBUSX
AKMOJIUHCKOM 0071aCTH.

B cBsi3u ¢ 5TUM 1enb HWCCIeNOBaHUM 3aKFOYanach B W3YYCHUW BIIMSHUS CHETO3aJepKaHUs Ha
BOJIHBIHN PEKUM IOYBBI U YPOKAHHOCTH SPOBOH MIIIEHHUIIBI B OMOJIOTU3NPOBAHHOM KOPOTKOPOTAIIMOHHOM
CEBOOOOPOTE C CHACPATBEHBIM MTAPOM.

MartepuaJibl U METOABI

Wccnenosannsa nposoauinck Ha Tepputopuu semienonb3zoBanus TOO «HITL3X um. A.W. bapaesay,
pacnonoxenHoro B llloprananackoM paitoHe AKMOIUHCKOM obnact B ieproa ¢ 2021 mo 2023 rozast
B JUTUTEIBHOM CTallMOHAPHOM OIIBITE JIAOOPAaTOPUN OMOJIOrHYecKoro 3emienenus (00paboTKU MOUBEI).
Wzyuenne qTUHaMUKH BOJHOTO peXMMa B 3aBUCHMOCTH OT IIPUEMa OCHOBHON 00pabOTKH MOUYBHI OBIJIO
OCYILECTBICHO Ha (PMKCHPOBAHHBIX MOHMTOPUHIOBBIX ILIONIAKaX miomaasio 400 Mm% TTousa ydyacTka
— YepHO3EM 10)KHO-KapOOHATHBIH.

B 3agmaun umccnenoBaHuil OBUIO BKIIIOYEHO H3YyUYCHHE BIMSHHMSA NPUEMOB CHETO3a/CpKaHMs Ha
YPOBEHB BIAaroo0eCreyeHHOCTH arpOTEXHUYECKUX (POHOB K MOCEBY KYJbTYD, COCTOSHUE YIJIOTHEHUS
MaXOTHOTO CJIOS, @ TaKKe Ha ypOXXalHOCTh SPOBOM MSTKOW MIIeHMIbl. ExkeromHo, mepen HavyaaoMm
CHETOTasiHUS Ha 3aKPEIUICHHBIX IUIONIAIKaX MPOBOIMIACH CHETOChEMKA 110 BApPHAHTAM, OIIPECIISUINCh
Ka4yeCTBEHHbIE MTOKA3aTEJIN CHEXKHOT'O MOKPOBa (BBICOTA, INIOTHOCTH U 3ar1ac BOJbl). BeicoTy cHE:KHOTO
ITOKPOBA YYNUTBIBAJIM CHETOMEPHOH pelKoi M-46, IIOTHOCTE CHETa U 3aM1achl BOABI B HEM — CHETOMEPOM
BC-43. Conepxxanue NpoAyKTHBHOM BIaru ONpeessiiii TEPMOCTATHO-BECOBBIM METO/I0M, TUIOTHOCTh
MTOYBBI — METOJIOM PEXKYIIETO KOJIbIIA.

[locne cxoma cHera, mepen MOCEBOM IMIICHUIIBI, a TaKKe Iepes yOOpKOH ompeaessuich 3amachl
MIPOAYKTUBHOM BJIaTW B TIOYBE TEPMOCTATHO-BECOBBIM METOJOM, IyTE€M OTOOpa Mpod MOYBEHHBIM
oypom AM-26 mo ciosim 10 cMm g0 riyOuHBI 1 M, ¢ MOCIEAYIONINM BBICYIINBAaHUEM B CYIIHIEHOM
mKady 10 MocToIHHON Macchl Ipu Temneparype 105 °C 1 mOBTOPHBIM B3BELIMBAHUEM.

B xoHme BereranMu MNpPOBOAWICS  Y4€T  YPOXKAWHOCTH  SPOBOM  MIICHUIBI MPSIMBIM
KoMOalfHUpOBaHHEM, ¢ IpuBeAcHUEM ypoxas K 14% snaxxknoct u 100% uucrore.

[Ipu onpeneeHn Ka4eCTBEHHBIX MTOKA3aTeNIeH CHEKHOTO ITOKPOBA, 3a11acoB MPOJYKTUBHOH BJary,
IUIOTHOCTH MOYBBI U y4UeTa yPOXKAWHOCTH MIIEHUIBI OBUIH N3yUYEHBI CIICAYIOIINE BApUAHTBl OCHOBHOM
00pabOTKH ITOYBHI:

@®oH — nuIeHuIa — nepsas KyJabTypa Iociie CHACPaTbHOTo napa (ropoXooBCsHas CMECh):

1. 'myGoxas mmockope3Hast oopadotka (I11'-3-5, Ha 25-27 cM) co cHero3aaep:kaHueMm;

2. Menkas mnockopesHast oopadotka (KIIII-3, va 10-12cm) 6e3 cHerosaaepxaHus;

3. Crepnst 6e3 ocHoBHO# 00padoTku (No-till), 6e3 cHerozanepxanus

@®oH — nuIeHuIa — YeTBepTasi KyJIbTypa Mocje CHACPAIbHOrOo napa (ropoxXooBCsHAast CMECh):

1. 'myGoxas mmockope3Has oopadotka (I11'-3-5, Ha 25-27 cM) co cHero3aaep:kaHueMm;

2. Menkas mnockopesHast oopadotka (KIIII-3, va 10-12cm) 6e3 cHerosaaepxaHus;

3. Crepnst 6e3 ocHoBHO# 00padoTku (No-till), 6e3 cHerozanepxanusi.

B cunepansHoM mapy BhIceBajlach T'OPOXOOBCSIHas CMeCh B cooTHomeHuu 60% OT moceBHOU
HopMbl ropoxa (120 kr/ra) u 40% oBca (40 xr/ra). 3agenka cuIepaJibHOH CMECH NPOBOAMIACH
JUCKOBBIM opynueM Catros B a3y I[BETEHUs CHACPAIBHBIX KyJIbTYp Ha IiyOuHy 6-8 cM. B Bapmanre
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C XMMHYECKHUM TIapOM — CHJEpaNIbHBIE KYJIbTYpHl B (pa3y HBeTeHHs 00padaThIBANHCh TepOUIIHIOM
CIUIOIITHOTO JIEHCTBUS, Oe3 TNpHUMEHEHHs MeXaHndeckod o0paboTku mouBhl. (CHerosaaepikaHue
MIPOBOAMIIOCH OJTHOKpaTHO, opynueM CBY-2.6 ¢ paccrosiHueM Mexay BaikamMu 6-8 M. ATpOTEXHHKA
BO3/€EJIbIBAHNS SIPOBOM MILIEHUIIBI (CPOKH IIOCEBA, HOPMa BBICEBA CEMSIH ) — PEKOMEHIOBAHHBIE IJIS1 30HbL
IIPOBEIEHHSI MCCIENOBAaHUNA. AHAIN3 KIMMAaTHUECKUX YCJIOBUH NEPUOAA MCCIEAOBAHUNA MPOBOIMICS
Ha OCHOBE JAaHHBIX, IMOJYYCHHBIX C METEOCTAHIINW, PACTIOIOXEeHHOU B 1. Hayunsrii (AKMOIMHCKAs
o0xacth, llopTanmuHckuit paiioH).

Pe3yabTarhl n 00cy:KI1eHUe

AHanu3 JUHAMHUKM KIMMaTHYECKMX IIOKa3aTesiell Ha OCHOBE MHOIOJIETHUX HaOII0IeHUN
YKa3bIBAa€T Ha YBEJIMUYEHHE CPEIHET0JOBOM TeMIIepaTyphl BO3AyXa U OTYETIIMBYIO IIPOCTPAHCTBEHHYIO
g depeHnaIo N3MEHEHNS KIIMMAaTa B COOTBETCTBUH € (PM3UKO-TeOTrpapuuecKuMU 0COOEHHOCTSIMHU
peruoHa B Te4eHHnE MHOTHX JieT [14].

Bererannonnslii neproa Tpex JeT npoBeneHus uccienoannii (2021-2023 rr.) xapakTepu3oBaucs
3aCyLUINBBIMU THUAPOTEPMHUYECKUMHU YCJIOBHSIMU, YTO HEHNOCPEICTBEHHO OTPA3miIOCh Ha POCTE,
Pa3BUTHUHU U IPOAYKTUBHOCTH M3Y4aeMOH KYJIbTYPHI.

B 2021 romy B WroHe W WIONE TeMIieparypa Bo3ayxa Obuia Onm3Ka K CpPeJHEMHOTOJETHUM
nokazatessim — 18,4 °C u 20,4 °C, B aBrycre — Bbitie HopMbI Ha 2,2 °C (pucyHOoK ). 3a BereTannoHHbIH
nepuon 2021 roma ocaakoB Bbimano Ha 35% HMXKE CPEIHEMHOTOJETHUX IIOKa3aTesled, NpU 3TOM,
OCHOBHOE KOJIMYECTBO OCAJKOB BBINAJIO B aBrycTe - 37,8 MM, YTO SIBJISI€TCS XapaKTEPHBIM AJIsI 3TOrO
Mecsa (PUCYHOK 2).
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Temneparypasiid GoH 3a WroHs W HWiONh 2022 Toma Obu1 BeIme HOpMEI Ha 1,9 °C m 1,2 °C
COOTBETCTBEHHO, aBrycT OblUI Ha ypoBHE MHorosieTHeld HopMbl — 17,2 °C. OcaakoB Beinano Ha 26%
MEHBIIIE CPETHEMHOTOJIETHEH HOPMBI 3a BETE€TAI[MOHHBINA TIEPHO/I.

2023 roj XapakTephu30BaJICSd BBICOKHM TEMIIEpPaTypHBIM (DOHOM BO BCE MECHIIBI BET€TAllMOHHOTO
neproaa. Mroup Obut BhIie HOpMBl Ha 1,7 °C, mions Ha 4,5 °C, aBryct Ha 1,6 °C. OcankoB 3a
BETETAIMOHHBIN NIepHO.T BBINAIO BCeTo — 32,7 MM, uTo Ha 76% HIDKE MHOTOJIETHEH HOPMEI. Bricokuit
TeMIepaTypHbIN (OH C MaITBIM KOJIMYECTBOM OCAIIKOB MPHUBENN K YCKOPEHHOMY Pa3BUTHIO PACTCHUN U
OBICTPOMY CO3PEBaHUIO YPOXKasi 3EPHOBBIX KYIBTYP.

W3 tpex neT npoBeneHus uccienoBanuit, 2022 roa xapakTepu30BaIcs HanOoree 0J1arompusTHEIMU
METEOPOJIOTHIECKUMH yCIIOBHSIMH.

Pe3ynpraTel mpoBeneHHONH CHETOCHEMKH ITO3BOJIMIIM ONPEICUTh OCHOBHBIE XapaKTEPUCTHKU
CHEXHOTO ITOKPOBA, a TAK)KE 3amackl BOABI B cHere (Tadymma 1).

Ha BapuanTax, rae mileHHIAa BO3JEIbIBAIACH MEPBOH KyJIbTYPOHU IOCIE CHIECPAIBHOIO Iapa,
MPOBEACHUE MEPONPUATHA 110 CHETO33JECPKAHUIO TIOCTE TPOBEICHHUS TIIYOOKOW IIJIOCKOPE3HOMH
00paboTKH crI0co0OCTBOBAIIO (hOPMHUPOBAHUIO HAUMEHBIIIEH BEICOTHI cHera (37,3 cM) | 3amacoB BOJEI B
HeMm (115,7 mm). I1o BapraHTy MENIKOH IITIOCKOPE3HOW 00pabOTKHM 6€3 CHero3aaep:kaHus BBICOTa CHETa
He npesbimana 20,9 cM, a 3anackl Bojbl B CHeTre cocTaBuiu 61,4 MmM. BaxkHO OTMETUTB, UTO TIJIOTHOCTh
CHEera Ha DTHX BapHaHTax 3HauuMmo He orimuaiack — 0,31 u 0,29 r/cm® coorBercTBenHo. Ha BapuanTe
XMMHYECKOTO TTapa BEICOTA CHeTa OblIa CpeqHEl, HO IIOTHOCTh CHEra — MUHMMAIbHOH, 0,24 T/cM?.

Ha Bcex BapmaHTax C MOCEBOM IIIEHHIIBI Y€TBEPTOM KyIbTypOW IoOcie mapa, o0a ToKas3arems
HaKOIUICHUSI CHE)KHOTO ITOKPOBAa M BOJIBI B CHEre OBLIM BBIIIE TaM, TJI€ MPEINIECTBEHHUKOM Oblia
MIIICHALIA, a He Tap.

[Ipu sTOM, OcTaBieHHME CTepHH O€3 IOCIEAYIONMIETO CHEro3a/epyKaHus ITO0Ka3aio pe3yJbTaThl,
[IOYTH BJBOE HIDKE, YeM Ha BapHaHTE C NPUMEHEHHEeM TITyOOKOH IUIOCKOPE3HOW 00paboTKH €O
cHero3aaepkanueM. [IpuMeHeHMe TIyOOKOrO IUIOCKOPE3HOTO PBIXJICHUS IOYBHI C IOCIEAYIOIICH
Hape3KOoW CHEXXHBIX BAJIKOB CITOCOOCTBOBAJIO (HOPMHPOBAHHUIO BEICOTHI CHETa 110 52,8 ¢M, 3a1macoB BOIBI
B cHere — 1o 132,0 cm.

Tabmuma 1 — Pe3ymbraTel MOHUTOPHUHTA CHEIOOTIIOKEHUS M KAUeCTBEHHBIX ITOKa3aTelIell CHEKHOTO
nokpona, 2021-2023 rr

Bricora | IlmorHocTs | 3amac Boabl

Bapuant CHera, CHera, B CHEre, MM
cM r/em?

I'myGoxast mockope3Has 00padoTKa CO CHETo3aIepKaHneM 373 0,31 115,7
(sspoBas mieHwuIa nocie cuaepaibHoro napa - 1 KIIIT)
Mernkas riockopesHast 00paboTka 6e3 CHero3aaepKaHusI 20,9 0,29 61,4
(sspoBas mIeHMIa mocie cuaepaibHoro napa - 1 KIIIT)
Crepust 6e3 ocHOBHOI 00padboTku (No-till), 6e3 cuerozanepskanms | 29,2 0,24 70,1
(stpoBast MIIeHuIIa rociie cuuepaibHoro napa - 1 KIIIT)
I'my6oxkas mockopes3Has 06paboTka co CHero3ajaep)kaHieM 52,8 0,25 132,0
(sspoBas mmenwuia mo crepHe - 4 KIIIT)
Merkas uiockope3Hasi 00padoTka 6e3 CHero3aaepKaHus 28,4 0,26 73,8
(sspoBas muIeHuIa nocie cuaepaibHoro mnapa - 4 KIIIT)
Crepus 6e3 ocHoBHoM 00paboTku (No-till), 6e3 30,9 0,27 83,5
cHero3anepkaHus (spoBas mieHuna mo crepue - 4 KI1IT)
HCPO,, 9,11 0,09 24,6

Tak, npuMeHeHWEe NpUeMa CHEro3ajep)KaHusl IMO3BOJSUIO HAKAIUIMBATH CHEr Ha IMOJSX, H,
COOTBETCTBEHHO 3arachl BOJbI B CHEre, Ha BCEX M3ydaeMbIX arpoTexHmdeckux (oHax. B cpeanem,
MOIITHOCTH CHE)KHOTO TIOKPOBa Ha (hOHAX C €CTECTBEHHBIM CHETO0OTIOXKeHHEM cocTaBisiia 20,9-30,9 cum.
[IpoBeneHre OJTHOKPATHOTO CHET03aJiepKaHusl CIIOCOOCTBOBANIO YBEJIMYEHUIO MOIIHOCTH CHEKHOI'O
mokpoBa Ha 16,4-21,9 cM, mpudeM 0€3 CyIIeCTBEHHOT'O CHUKEHUS €T0 TUIOTHOCTH.
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Paznuumst B MOIIHOCTH CHEKHOTO TOKPOBa B 3HAYUTEIBHOW CTENEHHM OMNPEACISUIM YCIOBHUS
BIIaroo0eCTeueHHOCTH JOHOB B JlabHelIeM (Tabnuma 2).

I'myGokast miockope3Hast 00pabOTKa IMOYBBI B COYETAaHHUM CO CHEro3aJepiKaHueM  SIBISICTCS
HaunOonee 3((EeKTUBHON MPaKTHKOM, MOCKOIBKY OCHOBHASI 00paboTKa MOYBbI 0e3 CHeroszajaepKaHus
AKKyMYJIMPYET MOLIHOCTb CHEXHOTO ITOKPOBa, HE MPEBBIIIAIONIETO BEICOTHI OCTABICHHON CTEPHHU.

Tabmuua 2 — /luHamMuka coliep)KaHusi MPOAYKTUBHOM BIIard MO OCHOBHBIM arpoOTEXHHUYECKUM
(oHaM, B 3aBUCHMOCTH OT MPE/IIECTBEHHUKA U prueMa 00paboTku nmoussl, 2021-2023 Tr.

Coneprxanue NpoyKTUBHOM BIIard, MM
KynbTypa O6paboTKa MOYBEI Moce cxona Iepex Iepex
cHera MTOCEBOM yOOpKOH
I'my6oxkas mockopesHas

00paboTKa co cCHerozajaepKaHueM 145,9 122,4 29,9

Sposas (IIT" — 3-5, 25-27 cm)

NIICHUNA IO | Mejkasi MIIOCKOpe3Hast 00paboTka

napy - 1 KHII 63 CHero3aepKaHus 136,1 111,7 31,0

(KTII - 3, 12-14 cm)
CrepHs 6€3 OCHOBHOI 00pabOTKH 128,9 110,7 29,7

(No-till), 6e3 cuerozanep:kanus
I'myGoxkast miockope3Hast

00paboTKa co CHero3ajaepKaHueM 145,5 124,2 21,2

SpoBas (II" — 3-5, 25-27 cm)

NIICHUNA IO | Mejkasi MJI0CKOpe3Has 00paboTKa

crepHe - 4 0e3 cHerozajepKaHus 126.4 104,3 299

KIIII (KTILI — 3, 12-14 cm)
CrepHsi 6€3 OCHOBHOI 00pabOTKH 120,9 101,8 34,3

(No-till), 6e3 cHerozanepxanus

HCP ., no gaxropy «A» 12,6 13,2 7,1
HCPO,,, o daxropy «b» 15,4 16,2 8,7
HCPO,_, mo daxropy «Ab» /15 4aCTHBIX CPETHHUX 21,8 22,9 12,2

KonmuaecTBO MpOayKTHBHON Biard B MOYBE CBHUJIETENBCTBYET 00 3(PQPEKTUBHOCTH BIUTHIBAHUS
TaJbIX BOJ B [IOYBY M COXPAHEHUS €€ JI0 MOMEHTA MI0CeBa MIIICHHUIIBL.

Taxk, Ha BapuaHTax MOCJIE CUICPATLHOTO TIapa, IOTMOJIHUTEIILHOE CHET03aIePKaHNE B BUJIE HAPE3KU
CHEXHBIX BaJKOB CIIOCOOCTBOBAIO MaKCHMalbHOMY BJIarOHaKoIUICHWIO. [IpuMeHeHHne TIiryOOKOMH
TUIOCKOPE3HOH 00pabOTKM W IMOCIEIYIONIEr0 CHEro3ajiepskaHus CriocoO0CTBOBaIO (HOpMUPOBAHUIO
XOPOIIIHX 3aIIacOB IMPOTYKTUBHOMN BJIary B IouBe (Tmoce cxoma cHera— 145,9 mmmiepenmoceBom — 1224
MM). [IpoBenenre Menkoi mIocKope3Hoi 00pabOTKOM TOYBBI M OTCYTCTBHE MTPHEMa CHETOHAKOIUICHUS
Ha TIOJISIX TPUBEJIO K CPETHUM ITOKA3aTeNsIM HAKOIUIEHHS B ro4Be (Tocie cxoxa cHera — 136,1 MM u
nepen nmocesoM — 1117,7 mm). Ha Bapuante ¢ HyneBoi 00paOOTKOW NaHHBINM MOKa3aTeldb ObUT emie
Hwke — 128,9 mm 1 110,7 cm cooTBercTBeHHO. [lepen yOopKkoii 3amachkl Baru B oYBe MPaKTHYECKU HE
OTJIMYAIIMCh TI0 BapUaHTaM Ha JIaHHOM (oHe.

[Ipu moceBe mMIIEHNIIBI Y€TBEPTON KYJIBTYpO# TOCie Tapa, o BceM BapuaHTaM 3(PPEKTUBHOCTH
BIIarOHAKOILJICHHsI OblJIa HUKE B CPABHEHUHU arpoTEXHUYECKUM (POHOM, T/e MPEANIECTBEHHUKOM OBLT
nap. Takas ke TCHIEHIMS OTMEYaeTcs IO 3amacaM IMPOJYKTHBHOHM BIIarM B MOYBE B 3aBHCUMOCTHU
OT TIyOMHBI €€ OCHOBHOW 00paOOTKM M TMPUMEHEHHS MPUEMOB CHETOHAKOIUIeHHs. MakcuMmalibHOe
yBIIQ)KHEHHE TOYBBI HAOJI0jalach BapUaHTE ¢ MPUMEHEHHUEM TIyOOKOTo TIOCKOPE3HOTO PBHIXIICHHUS
U TOCJCAYIONETO 3a HUM MEXaHWYIECKOTO CHeroszaaepraHus (mmociie cxoma cHera - 145,5 MM mepen
moceBoM - 124,2 mm). Camble HU3KHE 3arachl MPOMYKTUBHOW BIard B IOYBE OBLIM OTMEYEHHI Ha
Bapuante ¢ No-Till u 6e3 cHerozanepskanus (rocine cxoaa caera — 120,9 mm u iepesr moceBoM - 101,8 mm).

OpHaKo, aHAJIM3 OCTATOYHBIX 3aIIACOB MIPOJAYKTUBHOM BJIarH B TIOYBE Tiepe]] yOOPKOI Ha BapuaHTax,
IJie TIISHWIIa BBICEBANIACh YETBEPTOM KYJIbTYPOW IOCIE CHACPAIBHOTO TMapa, MoKa3aio OOpaTHYIO
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TeHneHuno. OTCyTcTBUE OCHOBHOW 00paOoTku mouBel Ha BapuanTe No-till cmocobcTBoBao
COXPaHEHHUIO OOJIBILEr0 OCTATOYHOrO 3amaca Biard — 34,3 cM, Ha BapHaHTe C TIYOOKUM PBIXJICHHEM
OYBHI (25-27 cM) K KOHILy BETeTaI[|H 3arachl MPO{yKTHBHOH BJIarH B ITOYBE ObUTH HIDKE — 21,2 MM.

[Tokazarenu TUIOTHOCTH TIOYBBI B 3aBUCHMOCTH OT NPUEMOB OOPa0OTKH TOYBBI W KYJIBTYPHI
ceB000OpOTA ITPEICTABICHBI B TAOIUIIE 3.

[Ipr wW3y4yeHUM IUIOTHOCTH TOYBBl B Hayale BEreTallMM TNIICHMIBI, KOTOpas BO3JENbIBaIach
MEPBOH KyJIBTYpOH MOCIE CUAECPATIBHOTO Mapa, ObUIO BBISBICHO, YTO, IPH Pa3IMYHON MHTEHCHUBHOCTH
MEXaHMUYECKOI0 BO3ACHCTBHA HA MOYBY, HAMMEHBILIUI IOKa3aTelb INIOTHOCTH MAaXOTHOTO CJIOST OBbLI
OTMEYEH Ha BapHaHTe C TIyOOKOU IITOCKOPE3HOM 00pabOTKOM 1 HApEe3aHNH CHEXHBIX BaJKoB — 1,21 T/eM’.

AHaNornYHbIE Pe3yabTaThl HAOII0OJAIMCE U HAa BAPHAHTAX C IIICHUIIEH, BO3/IETBIBAEMOM 4eTBEPTOI
KyJIbTypoii mocie mapa — 1,18 r/cm?®. IIpu 3TOM, BaXKHO OTMETHTB, YTO caMasi IJIOTHAsI MoYBa Ha 000MX
arpoTexHu4Yecknx GoHax Obljla HAa BAPHAHTAX C HYJIEBOM TEXHOJOTHEH BO3IEIbIBAHUS.

Tabnura 3 — Ce30HHas AUHAMHKA TTOTHOCTH axoTHOTO (0-30 ¢M) 7105 TOYUBBI T/CM?, B 3aBUCHMOCTH
OT TipueMa 00paboTKH U KyJIbTyphl ceBoobopoTa, 2021-2023 rr.

IInoTHOCTH TIOYBHI I/CM?

Kynbrypa O06paboTKa MOYBHI
Becna Ocenb
I'ry6okast mmockopesHas 00paboTka co 1,21 1,29
CHEero3ajieprKaHreM
Sposas nmenuna (I" — 3-5, 25-27 cm)
1o mapy - 1 KIII Mernkas miockope3Has 0opaboTka 1,25 1,30

0e3 cHero3ajepKaHus
(KITHI - 3, 12-14 cm)
CrepHs 63 OCHOBHOI 00pabOTKH 1,31 1,36
(No-till), 6e3 cHero3anepkanus

I'my6oxkas mockopes3nas o6paboTka co 1,18 1,29
CHEro3aJiepIKaHHeM
SpoBas mmeHnIa (I1I" - 3-5, 25-27 cm)
1o cTepHe - 4 Mernkas riockopesHas oopadboTka 6e3 1,23 1,31
KHII CHEro3ajiepKaHus
(KTII - 3, 12-14 cm)
CrepHs 6€3 OCHOBHOI 00pabOTKH 1,29 1,34
(No-till), 6e3 cHerozamep:kaHus
HCP ., 0 dakropy «A» 0,04 0,05
HCPO,,, 1o daxropy «b» 0,05 0,06
HCPO,_, mo daxropy «Ab» 11s 4aCTHBIX CpEAHMX 0,07 0,09

Taxum 00pazom, ocHOBHast 00pabOTKa MMOYBBI OKA3bIBAET PA3YILIOTHSIONHIA AP (EeKT, CTIOCOOCTBYS
0o0J1ee TTOJTHOMY YCBOSHHIO TAJIBIX BOJ] M MIOBBIIIEHHUIO BJIAr000ECTIEYeHHOCTH arpOTEXHUYECKUX (POHOB.

MonrHbIl CHEKHBIN TIOKPOB MPEIOXPAHAET MOYBY OT TIIYOOKOTO M JUIUTEIBHOTO TPOMEP3aHHsI, 9TO
ITO3BOJISIET BECHOI 00Jiee MHTEHCHBHO BIUTHIBATH Tallbie BOJBL. B cpeaneM 3a Tpu roja ypoKailHOCTh
SIPOBOM TILEHUIIBI, BO3EJIBIBAEMOI NEPBOM KyJIbTYpOHl MOCJIE CHUAEPATBHOIO Mapa, IpU MPOBEACHUU
ITyOOKOM MIOCKOPE3HOH 00padOTKH U CHEeT03aAep kaHus cocTaBmia 18,4 1/ra, 4To CTal0 HAWITYYITUM
ITOKa3aTeJIeM IPOYKTUBHOCTH KyJIBTYPHI IO BCEM U3yUeHHBIM BapraHTaM (Tabmura 4).

[Ipu aHAIOTHYHBIX YCIOBUAX O00paOOTKU MOYBHI M CHETO3aJepKaHus, MIICHNIA, BO3/IEIbIBaeMas
YETBEPTON KyJbTYpOH MOCJE Iapa, TakXKe I10Ka3ajJa HAUBBICIIYIO YPOKAWHOCTb B CPAaBHEHHM C
BapHuaHTaMt 0e3 TPUMEHEHHS IIPUEMOB CHETOHaKoIIIeHus — 14,5 1y/ra.

ITokazaTenu ypoKalHOCTH MIUEHULbI, BBICESIHHOW Ha BapUaHTaX C I[PUMEHEHUEM HYJIEBOMI
00pabOTKM TMOYBBI, IO BCEM IIPEAIIECTBEHHUKAaM ObUTM CaMbIMH HU3KMMHU: Ha BapHaHTE «IepBas
KyJbTypa mocye mapa» — 16,3 /ra, Ha BapuaHTe «4eTBepTas KyJbTypa nocie napa» — 12,0 1/ra.
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Tabnuua 4 — YpoxaifHOCT ApOBOH MILECHULIBL, 1/Ta B 3aBUCUMOCTH OT ITpreMa 00paOOTKH [TOYBBI U

npeamecTsennuka, 2021-2023 rr.

Bapuant 1 mirenua 4 meHwIa B cpennem
rocJie mapa rocJie mapa 1o
o0OpaboTkam
I'myOoxkas miockope3Hasi 00paboTka
co cuero3anepxkanueM (11" —3-5, 25-27 cm) 18,4 14,5 16,4
I'myGokast mockope3Hasi 00paboTka 6e3
cuerozanepxxanus (KIIII — 3, 12-14 cm) 16,7 13,3 15,0
Crepus 6e3 OCHOBHOM 00paboTKH 16,3 12,0 14,5
(No-till), 6e3 cuerozanep>xkanms
HCP,, /ra 1,5 2,2 -

Takum oOpa3oM, Kak Ha MapoBOM B Hadajle POTAIMH, TaK M Ha CTEpHEBOM (poHE MpUMEHEHHE
CHEro3aJiep)KaHusl IIOJIOKHUTEIBHO BIMAET HA NPOLYKTUBHOCTb SPOBOW HIUCHULBI, (OPMUPYS
CYLIECTBEHHYIO TPUOABKY K YPOKaHHOCTH.

3aki0ueHue

KnumaTtnueckue ycmoBus B TEUEHHE TPEX JIeT UCCIIeI0BaHIH XapaKTepU30BaINCh KaK 3aCyIIJIUBBIE.
Tem HE MeHee, MPOBEACHHE CHETO33JePXKAHMS IOJIOKUTEIBHO TOBJHAIO HAa COCTOSHHE BOIHOTO
OanaHca B 1mouBe U Ha (HOPMUPOBAHUE YPOKANHOCTH KYJIbTYPHI.

Taxk, cpean BapuaHTOB, TJIe MIICHUIA BhICEBATIACh MEPBOM KyIbTYpPOW MOCIE CHIASPAThHOTO Tapa
HaWTy4IllMe TOKa3aTelld HAaKOIUICHUS] CHera Ha TOJIsIX, ObUTM OTMEYEHbl Ha BapHaHTE C IPUMEHEHHEM
CHETr03aJIep KaHus IMoCIIe rTy00KOH MII0CKOpe3HOl 00paboTku (BeicoTa cHera — 37,3 ¢M, 3amachl BOJIbI B
cuere — 115,7 mm). Cpenu BapuaHTOB, T/I€ MIIIEHUIIA BRIPAIIMBAIACH YETBEPTOH KyIBTYpOH MOCIIE Tapa,
caMble JIy4IlIHe TOKa3aTeNd TakyKe HaO 0 JaJIUCh TP MTPOBEICHUH TITyO0KOH 00paboTKH U MPUMEHEHNH
CHeTro3ajiep KaHus Ha IMOJIsX (BbICOTa CHera - 52,8 cM, 3amackl Bofbl B cHere — 132,0 cm).

COOTBETCTBEHHO, 3a11aChl IPO{YKTUBHOH BJIary B IOYBE K MOMEHTY IIOCEBa ObUTH CAMBIMH BEICOKUMHU
Ha BapHaHTax C IJI0CKOPE3HOH 00paboTKOM 1 CHero3aiepKaHneM Kak Ha BapuaHTax, TJie MIIeHUa Oblia
MepBOM KyJIbTYpOH MOCie CHIEPaTLHOTO Mapa, Tak U Ha BapUaHTaX, I7le OHa pa3Mellanach YeTBepTon
KyJbpTypoii mocie napa (122,4 mm u 124,2 MM COOTBETCTBEHHO).

HaBapmanTax co cHero3ajiepkaHneM, HeCMOTPs Ha MEXaHHIECKOe JOMOTHUTEIHFHOE BO3IEHCTBIE Ha
MTOYBY CEBCKOX03SIICTBEHHBIMU MAIlTHHAMH, ObLIT 3a(UKCUPOBAH HAUMEHBIITNI MTOKAa3aTelb INIOTHOCTH
noussl — 1,21 r/em® u 1,18 r/cm® Ha iepBoM U BTOpoM (oHax. B 1aHHOM cilyuyae, HAaKOIJICHHE 3aracoB
BJIard B MOYBE CIIOCOOCTBOBAIO (DOPMHUPOBAHUIO ONTHMAIBHON TNIOTHOCTH MTOYBBI.

VYpokallHOCTh MIICHUIBI, BO3ACIBIBACMON TEPBOW KYJIBTYpOW IMOCIE CHIEPalIbHOrO Tapa, Oblia
MaKCHUMaJIbHOM Ha BAPHAHTE C TPOBEJCHNEM ITyOOKOH MIOCKOPE3HON 00pabOTKH U CHET03aIePIKaHHUs
(18,4 w/ra). IlpogyKTUBHOCTH MIICHUIIBI, BO3JEIBIBAEMON YETBEPTON KYJNBTYpPOH TOCHE Tapa, TakkKe
ObLTa caMOli BEICOKOM Ha BapHaHTE C TIIyOOKHWM PHIXJICHHEM TIOYBBI U CHero3aaepkanuem (14,5 m/ra).

BaxHo Takke OTMETHTh, 9TO HANMEHbIIINE TTOKA3aTe TN HAKOTUICHHUS BJIaTH B IIOYBE U, KaK Pe3yJIbTar,
(hopMHPOBaHUSI yPOKAHMHOCTH KYJIBTYphl OBUTM OTMEUCHBI HA BAPHAHTAX HYJIEBOW TEXHOJIOTHH.

Takum 00pa3oMm, B OMOJOTM3MPOBAHHBIX KOPOTKOPOTALMOHHBIX CEBOOOOPOTaxX C CHAEPaTbHBIM
mapoM B YCJIOBUSAX AKMOJIMHCKOM 0OONacTH pEeKOMEHIYeTCs MpPHMEHEHHE MEXaHHYEeCKOTo
CHET03a/Iep)KaHusl BBUY €T0 MOJOKUTEIFHOTO BIMSHUS HA BOIHBIN PEKUM TMOYBHI M YPOXKAHHOCTH
SIPOBOM MSITKOM MIIEHUIBI.

Bkuiag aBTopos

XKC: ompenenun nenb U CTPYKTypy paOOTHI, OPraHU30BaJl HAYYHO-HCCIIEAOBATENBCKYIO PadoTy,
coOpaJl ¥ NPOaHAIM3UPOBAI PE3YNbTaThl UCCIeOBAHUI, 0POPMIIT MTPEBAPUTEIBHBIN TEKCT CTATHH,
KO: npunumana y4actue B HCCIIEIOBATENbCKOM IIPOLIECCE, IPOBEIa 0030p JINTapaTypsbl, OCYLIECTBUIA
MaTeMaTuyeckuid ananu3 gaHHbX, JKC n KO: BMmecte mpoBenu BBIUUTKY, OOCYIMIM U OJ0OpUIN
OKOHYATEIbHYH BEPCUIO PYKOIHUCH.
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HNudopmanns o puHaHCHpPOBAHNHT

WccnenoBannsa mpoBeneHBl B paMKax TOCYIapCTBEHHOW MporpamMmbl MUHHUCTEPCTBA CEIBCKOTO
xozsiicTBa PecnyOnuku Kazaxcran BR22885719 «PazpaboTtath M BHEOPUTH YCTOHUMBBIE CHCTEMBI
3eMilefienusl [UIl PEHTA0ebHOrO IPOU3BOJCTBA CEJIBCKOXO3SIMCTBEHHOM HPOLYKIMH B YCJIOBHSX
M3MEHSIOLIErocs KiImMaTa JUIs pa3InyHbIX TIOYBEHHO-KIMMaTHYeCKuX 30H Kazaxcranay.
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AKMO0J1a 00JILICHIHBIH TJIIMI sKepJiepinaeri 0M0I0ruslJIbIK Heri3iesireH aybICIaJbl eric
sKylieciHe Kap TOKTAaTy TICiJiepiHiH cy 0aJaHChIH peTTey MeH Ka3/IbIK OuIaiabIH
OHIM/IIIIriH apTTHIPYAaFrsl peJi

Kypuk C.A., Kemnep 3.H.

Tyiiin

AJFpIIIApTTap MEH MakcaT. AKMOJa OOJBICHI — KBUIIBIK YKaybIH-IIANIBIH MOJIIIepi opTa ecerreH
320-360 MM OonaThlH, OHBIH €J10yip O6diri Kap TypiHAe TYCETiH KypFakK aiiMakka jkaTajbl. byn perre
Kap JKaMbUIFBICBIHBIH OWIKTIT1 TOH]TI TaKbUIIAp/IbIH aHBI3bI eceOiHeH 15-25 cM apallbIFbIH/IA )KUHATIAIBI,
aJ KaJFaH Kap opMaH OeJjieyliepiHe YIIBIPBUIBII, IOHAI JaKbUIAApABIH OHIMIUIITH KaIbIITACTBIPYFa
KaThICTIalIpl. 3epTTEy/MiH MaKCaThl — JKachUl Cypi JXKEpMEH OWOJIOTHSIIBIK HETi3AeNTeH KhICKa
POTaLUSIIBIK ayBICIIAbl €TICTe Kap TOKTATY TOCUIAEPiHIH TOMBIPAKTHIH BUIFANl PEXXHMI MEH Ka3/IbIK
OuaiiIbIH OHIMJIUTITIHE 9CEPiH 3epTTey OOIIbI.

Martepuangap MeH oictep. Y I )KbIT OOWBI Kap KUHAKTAITY JKaFJaiibiHa, arpo(OHIaP IbIH bUTFAIMEH
KaMTaMachI3 €TiTyiHe jKoHe OypIaK-CyJIbl KOCTIAChIHAH KEHIHT1 ®KaChUT CYpi )Kepe ®Ka3ablK OuIai by
OHIM/ITITIHE OaKbIIay KYPTi3ini. By perte Kap >KaMbUIFBICBIHBIH CallalIbIK KopceTKimTepi (OMiKTiri,
TBHIFBI3/IBIFBI J)KOHE CY KOpPBI) aHBIKTaNIbl. Kap epireHHeH KeiiH, Oujail ceOep aiibIHIA )KOHE KUHAY
anaeiHaa | MEeTpITiK TONBIpaK KadaThIHIaFbl OHIM/II BUTFal KOPBI OJIeH/Ii. OCin-oHy Ke3eHIHIH COHBIHIA
Oumail OHIMIUTITI €CEITEN/II.

Hormxkenep. Xaceim cypi kepieH KeHiHTi OipiHIN Aakpll peTiHIe cebinreH Oupmail erinreH
ydackeJepie Kap TOKTaTy TCIIepi KOIAaHbUIFaH HYCKanapaa TOIMBIPAKTHIH Cy-(hU3UKAIBIK KACUETTeP1
MEH JaKblJl OHIMIUITIHIH €H KaKchl KepceTkimTepi Oaikanasl. Kap Owmiktiri — 37,3 cMm, Kapaarbl
cy Kopsl — 115,7 MM, ceOy anmapiHAarbl TOMBIPAKTaFbl OHIMIII BUTFal KOopel — 1224 mm. Xaceun cypi
JKep KeHiHTI aybICIaNbl ericTe TOPTIHII JTaKbUI pETiH/e eruireH Ougail yuackenepinie Jie Kap KuHay
TOCLIIEpi KOJMAAHBUIFaH HYCKajlap/a jKaKCchl KOPCETKIITep TipKeni: Kap OWiKTiri — 52,8 cm, Kaparbl
cy Kopbl — 132,0 MM, TombIpakTarsl bUIFal KOpbl — 124,2 MM. ByJ1 peTTe TonbIpak ThIFbI3ABIFBIHBIH €H
TOMEHT1 KepceTKimTepi Tipkenai — Oipinmii arpodonaa 1,21 r/cm?® xone exinmriciaae 1,18 r/em?®. Kap
TOKTATy TOCUIIepi KOJMAaHBUIFaH HyCKaIapaa OuIaiiIbIH IoH OHIMILTIT €H KOFapbl OOJIBI — THICIHIIE
18,4 1/ra xoune 14,5 1/ra.

KopeITeiHABL. 3epTTey KBUIAAphIHIA aya PalbIHBIH KYpPFaK OOJyblHA KapamacTaH, Kap TOKTATy
TOCUIJIEPiH KOJIaHy TOTIBIPAKTA BUIFAIIBIH KUHAKTAIYbIHA JKOHE OMIail OHIMIUTITIHIH KalbIITacyblHa
OH dCep eTTi.

KiaT ce3aep: burran pexxumi; TONBIPAK THIFBI3IBIFRL; )KAaChLT CYPi JKep; Kap TOKTATY; OHIMIIIIK.
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The role of snow retention in regulating water balance and productivity of spring wheat in
biologized crop rotations in the rainfed zone of Akmola region

Sergey A. Zhurik, Evelina N. Keller

Abstract

Background and Aim. Akmola region is an arid region, where the annual precipitation averages
320-360 mm, a significant part of which falls as snow. However, snow cover height accumulated due to
stubble remaining after grain crops (typically, 15-20 cm is often blown away into shelterbelts and does
not contribute to grain crop yield. The purpose of this research was to study the effect of snow retention
on the soil water regime and the yield of spring wheat within a biologized short-rotation crop sequence
that includes a green manure fallow.

Materials and Methods. Over three years, observations were made regarding snow accumulation,
background moisture supply, and spring wheat yield following a green manure fallow planted with a
pea-oat mixture. The qualitative indicators of the snow cover (height, density and water reserve) were
determined concurrently. After the snow melted and prior to sowing wheat, and again before harvest, the
reserves of productive moisture in the top one-meter soil layer were measured. At the end of the growing
season, the wheat grain yield was recorded.

Results. In plots where wheat was sown as the first crop following the green manure fallow, the
best soil water-physical properties and crop productivity were noted in the variant utilizing snow
retention. In this variant, snow depth was 37.3 cm, water reserves in the snowpack were 115.7 mm,
and productive soil moisture reserves were 122.4 mm. In plots where wheat was sown as the fourth
crop in the rotation following the green manure fallow, the best indicators were also achieved with
snow retention techniques: snow depth was 52.8 cm, water reserves in the snow were 132.0 cm, and
productive soil moisture reserves were 124.2 mm. Furthermore, the lowest soil density was recorded in
this variant ( 1.21 g/cm?® and 1.18 g/cm® on the first and second backgrounds, respectively). The highest
spring wheat grain yield in the variants using snow retention was 18.4 c/ha and 14.5 c/ha on the first and
second backgrounds, respectively.

Conclusion. Despite the dry climatic conditions during the study years, the implementation of the
snow retention positively affected both moisture accumulation in the soil and the final wheat yield.

Keywords: water regime; soil density; green manure fallow; snow retention; yield.
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AHHOTANUA

IIpeamockuiku ¥ 1enb. POCT 3aTpaT Ha MHHEPATbHBIC YAOOPCHUS CHIDKACT PEHTA0CTHHOCTH
CEITbCKOT0 XO35HCTBA U TPeOyeT BHEAPEHHS WHHOBAIIMOHHBIX arpOTeXHONOTHH. OMHUM M3 pelieHui
SIBIISICTCS KCTTOJIb30BAHUE HAHOY/IOOPEHHI Ha OCHOBE IIEOJTUTA KaK HOCUTEIS, CTOCOOHOT0 00eCTIeYnBAaTh
MPOJIOHTHPOBAHHOE BBICBOOOXK/ICHHE MHUTATEIBHBIX BeHIECTB. [[enbl0 HACTOSIIET0 HCCICTOBAHUS
SBIIsICTCS ToNTyueHre 3Q(HEeKTUBHBIX HAHOGOPM YAOOpPEHUH ¢ MCIOIB30BAHUEM TPUPOTHOTO IICOTUTA
JUTsT (PUKCAIIUH U JIOCTABKU MAaKpO- ¥ MUKPODJICMEHTOB.

Marepuanbsl U Metonsl. B paborte mnpumeHsuin npupoansid  knuHonTuionut (Kasaxcran),
MOTU(DHUIINPOBAHHBIN coenHeHUAME hochopa, kKamus U MUKpodsieMeHTOB (Zn, Cu, Mn). Mcrionb30BaHbl
¢busuko-xumuueckue Mmetonapl anamuza: MK-crnexrpockomnusi, BET-ananus, aroMHO-abCcopOIMOHHAsS
CTIICKTPOMETPHSL.

Pe3ynbTarhl. DKCIEPUMEHTHI TOKA3aTH BEICOKYIO COPOIIMOHHYIO CTOCOOHOCTD IIE0JIUTA, YCTOHUHBOE
yAep)KaHUE W PABHOMEPHOE BBICBOOOKIACHHE TMHUTATEIBHBIX BEHICCTB B 3aBUCHMOCTH OT CPEIbI.
BroTecThl MPOJAEMOHCTPHUPOBATIM POCTOBYIO AKTHBHOCTH YJIOOPEHHN W TOBBIIMICHUE YCTOHYMBOCTH
pacTeHHii K CTPECCOBBIM YCIOBHUSM.

3akmoyenue. Pa3paboTaHHble HAHOYMOOPEHHS Ha OCHOBE MOM(DUIMPOBAHHOTO IICOJTUTA
OTJIMYAKOTCS IKOJOTHUYECKONH 0E30MacHOCThIO, MPOJOHTMPOBAHHBIM JICHCTBHEM H CHOCOOCTBYIOT
YCTOWYMBOMY CEITBCKOMY XO3SHCTBY.

KioueBble cJIOBa: ICONUT, HAHOYJIOOPCHHS; MEJICHHOC BBICBOOOXKICHUE, MHKPOIJICMEHT;
HOHOOOMEH; copOIus.

Bsenenue

B nocnennee necsatuneTre pocT MUPOBOTO HACETIEHUSI 3aCTABIISET CEbCKOX03IUCTBEHHBIN CEKTOP
YBEIUYUTH YPOKAHHOCTb, YTOOBI YJOBJICTBOPUTH MOTPEOHOCTH 4enoBeka. OMBITH MOKa3bIBAIOT, YTO
KpyITHOMacITabHOe MPUMEHEHNE XUMUYECKUX YAOOPEHHUH IS TOBBILICHUS] YPOKAHHOCTH MIPUBOJST
K HEMONpaBUMOMY IOBPEXICHUIO CTPYKTYPBI MOYBBI, MUHEPAIBHBIX IHUKJIOB, MHUKPOOHOH (iopbl
MOYBBI, PACTCHUH, TEM CaMbIM Hapyllas MUHEPAIbHBINH OallaHC TOYBHI U CHIKAS IIOI0OPOIUE TTOUYBBI
[1, 2, 3]. bonbias yacTh yaqoOpeHHid BO BIaKHON MOYBE OBICTPO pPaclafatoTcsl, CMBIBACTCS TOKISIMU
U TaJbIMHU BOAAMHU, MONaJast B PEKH, 03epa U TPYHTOBBIE BOJIBL, TIoNaasi B atMocepy B BHJE OKCHIOB
CO3JIAIOT CEPbE3HYI0 IKOJIOTHUECKYIO TpobiaeMy. BeicTphlif pacnian ynoOpeHus CHUKAET He00X0IuMOe
€ro KOJUYECTBO, KOTOPOE JIOJDKHBI MOMYYUTh KOPHU PacTeHHid. DTO BCe MPUBOAMUT K HEOOXOAMMOCTH
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UCTONb30BaHMs Ooibiie ymAOOpeHUil Il yBeNUUEHHs NPOM3BOACTBA. BOT moueMy MbI JOJDKHBI
HAiTH HOBBIE CIIOCOOBI JIOCTABKU MUTATENIFHBIX BELIECTB, MUHUMHU3UPYs MPH 3TOM HMX BO3JEiCTBHE
Ha OKpYXamulylo cpelny. BHenpenue HaHOynoOpeHMII — oJHa W3 MHHOBALMOHHBIX CTpPATETHIA,
HaIpaBJICHHBIX Ha PELICHUE STOH Mpobiemsl [4].

TepMUH «HAaHOTEXHOJIOTH» BBEJ B HayKy AnoHckuil yuénsiii Hopno Tonuryun B 1974 r. Pazmep
HaHouacTuIl Koseosercs Mmexay 1 u 100 am (1 M = 10-9 m) [5].

HanouacTuiibl, KOTOpbIe OBUTH NOJTY4YeHbl MHOTUMH YUYE€HBIMHU [6, 7], 00s1a1a10T OOJIBIION yIeIbHON
IUTOIIA/BIO TOBEPXHOCTH U BBICOKON PEAKIIMOHHOHN CIIOCOOHOCTBIO, YTO OTKPBIBAET MHOXKECTBO ITyTEH
X HUCIOJIb30BaHMS B CaMbIX Pa3HBIX 00JACTAX YEJIOBEUYECKOW ACATEIBHOCTH, BKIIOYAs CEIbCKOE
XO03SICTBO.

HanoynoOpenuss — 3T0 HE CTOJIBKO MOAKOPMKAa MHKPOYJOOPEHHMSMH, CKOJIBKO JI03UPOBAHHOE
MOCTYIUICHUE B KIIETKU MUKPO3JIEMEHTOB, HEOOXOAMMBIX [UIsl CHHTE3a (DEPMEHTOB, KOTOPbIC YCKOPSIOT
pocT U pazBuTHe, GOPMUPYS MOIIHYIO KOPHEBYIO cucTeMy [8].

OyHKIMOHUPOBAHUE JKMBBIX OPraHW3MOB, BKJIOYAsi PAcCTEHHs, CBS3aHO C OOJIBIIMM YHUCIOM
OMOXMMHYECKHX TPOLIECCOB, KaTaIM3UPYEMbIX OCOOBIMH OEJIKOBBIMH MOJIEKYJIaMu — (DepMEHTaMHu.
st nogepkaHus UX aKTUBHOCTH HEOOXOIUMBI OIpeeNIEHHbIE MUKPOIJIEMEHTBI, TAKUE KaK KeJe30,
MeJib, IMHK, Maprasen, KooaiasT 1 MonubaeH. OqHaKo, He Bce U3 9THX 3JIEMEHTOB B JOCTYIHOH (opme
MOTYT JIETKO MPOHHUKATh CKBO3b KJIETOYHBbIC MEMOpaHbl M yCBaMBaThCS PacTeHUsIMH. B pesynbrare
4acTo NPUMEHSIETCS M30bITOYHOE BHECCHHE YAOOPEHUH, UTO HE TOJIBKO CHIKACT MX 3()()EKTUBHOCTD,
HO M yBEJIMUMBAET Harpy3Ky Ha OKpY’Karollyro cpery [9].

CormacHo AaHHBIM M3 paboTbl [4], HaHOYACTHIBI YCHCIIHO JACHCTBYIOT KaK TPAaHCHOPTHBIC
CTPYKTYpHI 17151 hochaTHBIX COeTMHEHUH, 00ecieunBasi UX PaBHOMEPHOE U 3aMeIICHHOE MOCTYTIJICHHUE
B mouBy. MccienoBaHusi CBUAETENBCTBYIOT, YTO PAcTEHHsI CIIOCOOHBI PErylnMpoBaTh MOTpeOIeHHE
JJIEMEHTOB MNUTaHUs: B (ase aKTUBHOTO POCTa KOPHEBas CHUCTEMa BBLACISIET OpPraHUYecKue
KHCJIOTHI (HalpuMep, JJUMOHHYIO M IABEJIEBYIO), KOTOPBIE PACTBOPSIIOT HAHOYACTHUIIBI M 3aIyCKalOT
BbIcBOOOKACHUE (ocdaToB. Takum 00pa3oM, CKOPOCTb OTHAYM MHUTATENBHBIX BELIECTB HANPSIMYIO
3aBHUCHUT OT (PU3UOIOTUIECKOTO COCTOSHUS PACTCHHS.

Jnst ctabmwim3anuy M JOCTaBKM HAHOYACTHIl TPEOYIOTCS A(PQEKTUBHBIE HOCHUTENH, CIIOCOOHBIC
o0ecreunBaTh KOHTPOIUPYEMOE U ITPOJIOHTMPOBAHHOE BHICBOOOXKICHHE TUTATEILHBIX KOMIIOHEHTOB.

Cpeny pa3nuyHBIX MaTEPUAJIOB, UCIIOIb3yEMBIX B KAUECTBE HOCUTEIICH JJIsl TUTATENIbHBIX BEILIECTB,
MIPUPOAHBIE IICOJIUTHI 3aHUMAIOT 0c000€e MecTO Oarofapsi CBoel YHUKaJIbHOH cTpykType [8, 9]. Ot
MUHEpaJIbI IPECTABISIOT COOOH aTIOMOCHIMKATHBIC COSAMHEHHMS C TPOCTPAHCTBEHHO-YIIOPAA0UEHHON
MIOPHUCTON PELIETKOM, 00pa30BaHHON TeTpadJpaMH KPEMHUS U allfoMUHUS. Takas cTpykTypa hopMupyer
Pa3BUTYIO CHCTEMY KaHAJOB M IOJOCTEH, CIIOCOOHBIX aKKyMYJIHPOBAaTh U KOHTPOJIUPYEMO BBLACISTH
BaXHEHIIME BJIEMEHTHl MUTAaHUS pacTeHHH. LleomuThl XapakTepU3ylOTCS BBICOKOM COPOLMOHHOMN
CHOCOOHOCTBIO M A(PQPEKTUBHBIM HMOHHBIM OOMEHOM, YTO IIO3BOJISIET YMEHBIIMTH IOTEPH a30Ta,
¢dochopa n Jpyrux KOMHOHEHTOB 32 CYET CHUYKEHUS MX BBIMBIBAHHA M UcniapeHusi. [lomumo 3Toro, onu
SIBIISIIOTCS. CTAOMIIBHBIMHU, SKOJIOTMYECKH HEUTPAIbHBIMU COCAMHEHUAMH, O€30IaCHBIMU ISl [TOYBBI, C
BO3MOXKHOCTBIO MHOT'OKPAaTHOT'O HCIIOJIb30BaHus 0e3 cHikeHus d¢dexrusaoctu [10, 117.

Hayunass HOBM3HA pabOTHI 3aKiIIOYaeTCsi B Pa3pabOTKe KOMIUICKCHOM TEXHOJIOTHWH IOJyYeHHs
HAHOYJOOpEHHH C HCIOJb30BAHUEM MPUPOAHOTO KIMHONTWIONWTA B KAayecTBE HOCHTEI,
MOJIU(PHUIMPOBAHHOTO MaKpO- U MHUKpO3JIeMeHTaMH. Takoil moaxoa obecrneynBaeT KOHTPOIUPYEMOe
1 TPOJIOHTMPOBAHHOE BBHICBOOOXKICHUE MUTATEIBHBIX BEIIECTB, aAalITHPOBAHHOE K (PU3UOIOTHIECKUM
MOTPEOHOCTSM PACTEHUH, YTO IMO3BOJSET MOBHICUTH 3()()EKTUBHOCTD MCIIOJIB30BaHMS yIOOpEHHUN U
CHHU3UTh DKOJIOIMUYECKYIO Harpy3Ky Ha IMOYBY U BOJHBIE SKOCHUCTEMBI.

Lenp uccnenoBanus — paszpaboTka M HccieqoBaHue >PQEeKTUBHBIX HaHOGOPM yIOOpeHHH Ha
OCHOBE MOJM(PHULUMPOBAHHOIO MPUPOAHOrO LEOJMTA JUISl MPOJIOHTMPOBAHHON JOCTABKH MAaKpo- U
MHKPO3JIEMEHTOB, 00ECIICUNBAIOIINX ONITUMAILHOE MIUTAHUE PACTEHUH U OBBIILICHNUE UX YCTOHYNBOCTH
K CTPECCOBBIM (haKTOpam.

MartepuaJibl 1 METOABI
B KkauecTBe OCHOBHOIO HOCHUTENISI HCIIOJIB30BAJCSA MPHUPOJHBIA LEONUT (KIMHOITHIONUT)
¢pakunu 0,1-0,5 MM, IpeaBapUTEIbHO OUMIICHHBIN M MpoKanEHHbIM mpu Temiepatype 300 °C. dus
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MOH(HUKAIINY HCTIOIb30BAJINCh BOJHBIE pacTBOPHI coenquHernii pochopa (NaH2PO4), kamms (KNOs) u
MuKpo37eMeHTOB (ZnSO4, CuSOa, MnClz).

JIIsT  KOJIMYECTBEHHOTO OMPEIEICHHUS COIEp)KaHHMs MHUKpodJeMeHTOB (Zn*, Cu?*', Mn?"),
COpOMPOBAHHBIX IIEOJIUTOM M BBICBOOOXKIAEMBIX B MOJEIBHBIX YCIOBUSAX, TPUMEHSIA METOJIBI
CIIEKTPOPOTOMETPHUCCKH K aTOMHO-a0copOItnoHHON criekTpoMeTpuH (AAC). Mi3aMepeHus TpOBOINIICH
Ha CIIEKTPOMETpEe C IUIAMEHHON aTOMM3alued, MPH CTPOr0 KOHTPOJIMPYEMBIX Mapamerpax (IUIMHa
BOJIHBI, TIOTOK Ta3a, TeMIepaTypa ropenuns). s Kak1oro aieMeHTa UCTI0Ih30BalIaCh MHANBH Ty alTbHAS
aHAJTUTHYECKas! TUHUA: THHK (Zn*") — 213,9 aMm, meap (Cu?') — 324,8 am, mapraren (Mn?") — 279,5 am.

KanmmnOpoBouHbIe pacTBOPHI TOTOBWIIMCH W3 CTAaHAAPTOB C WM3BECTHON KOHIIGHTpAIHeH, C
IIOCTPOCHUEM TPAAYHPOBOUYHBIX TpadUKOB, 00JaNAIONINX JUHEHHON 3aBHCHMOCTHIO B JHMAIra30HE
pabounx koHIeHTpanuid. OOpa3sl OTOMPANHCH MOCE SKCTPAKIIMH pacTBOPOM C 3amaHHBIM pH Ha
pasHbIx cramusx (depes 0, 2, 4, 6, 8, 10 cyToK), ¢ mociueAyom#M (UIHTPOBAHUEM.

OnpeneneHue  yAENbHOM TOBEPXHOCTH M IHOPUCTOCTH  NPOBOAWIOCH MeTroaoM  bOT
(HM3KOTEMITEpaTypHas ancopOuus a3ora). M30TepMbl CHUMAIMCH TTPH OTHOCUTENBHOM AaBieHuu P/Po
ot 0,05 o 0,35.

OKCIIEPUMEHTHl TI0 BBICBOOOXK/ICHWIO THTATENBHBIX BEIIECTB OICHWBAJINCh B BOJHOW W
CITA0OKUCIION cpejie ¢ OompeesieHNeM KOHIIEHTPAIIUHU C TIEPUOIMIECKIM 0TOOpOM TIpo0 depe3 Kaxble
24 gaca. buotectupoBanre 3(h(HEKTUBHOCTH COPOMPOBAHHBIX (HOPM MPOBOJMIN Ha SIMEHE M cajiaTe
B JIA0OPATOPHBIX YCIOBHAX. POCTOBBIE XapaKTEpHUCTHKH OIIEHWBAJIM B CPAaBHEHHUH C KOHTPOIHHOMN
CpyIIOi.

Pe3yabTarhbl 1 00cy:KI1eHUe

BaxxHoii XapaKTepUCTHKOW IIEOJUTOB, ONPEAEIIONIe WX COPOIHMOHHYIO CIIOCOOHOCTh U
3¢ (eKTUBHOCTh B KadecTBE HOCHTEJIEH NMHUTATENbHBIX BEIIECTB, SBISIOTCS TMapaMeTphl MOPUCTOM
CTPYKTYpHL. Jlisl OIEeHKW  BIMAHUS MOAM(UKAIMA Ha TEKCTypHBIE CBOWCTBA MPHUPOIHOTO
KIMHONTIIIONTa OB TpoBenéH BET-amamm3. B Tabmume 1 mpencraBiensr BET-xapakrepucTuku
LIEOJTUTA JI0 ¥ TIOCJIe MOAU(UKAIIHN.

Ta6mmma 1 — BET-xapakTepucTHKH [IE0JIUTA 10 U TTOCIIe MOAU(PUKAIINN

[Tapametp o Mogudukanum ITocne momudukarim
VY nenpHas MOBEPXHOCTH, M?/T 41,7 37,1
O06beM nop, cM*/T 0,140 0,119
Cpennuii auaMeTp mnop, HM 3,3 3,1

W3 Tabnuupl 1 BUIHO, 4TO MOAMQUKALMS [[EOTUTa PACTBOPAMH MUTATEIbHBIX BEIICCTB MPUBOJIUT
K CHIJKCHHIO €r0 TEKCTYpPHBIX XapakTEPHUCTUK. YJENbHas MOBEPXHOCTh CHuU3WiIack ¢ 41,7 mo
37,1 m?/r, oobem top — ¢ 0,140 o 0,119 cM®/r, a cpeauuit quamerp mop ymensimmics ¢ 3,3 1o 3,1
HM. DTH U3MEHEHHS CBHJICTCIILCTBYIOT O YACTHYHOM 3aIT0JIHCHUH ITOP MOJUDHUIIUPYIOIIUMA HOHAMU U
BO3MOXKHOU OJIOKHPOBKE MUKPOIIOPUCTOM CTPYKTYPHL.

HecMoTpst Ha yMEHBIIICHHE TOPUCTOCTH, IEOJUT COXPAHWI TOCTATOYHYIO IOBEPXHOCTH IS
3¢ (HEeKTUBHOTO B3aMMOJACHCTBUS ¢ MOHAMH, @ U3MEHEHHUE CTPYKTYPhl MOXET OBITh JaKe IOJIC3HBIM
C TOYKH 3PCHHUS KOHTPOJIHMPYEMOTO BbICBOOOXKACHUs. CHIDKEHHE 00beMa MOp U JHaMeTpa MOXKET
CIOCOOCTBOBATh YJACPIKAHUIO IJIEMECHTOB BHYTPH CTPYKTYPbI, TE€M CaMbIM CO3/laBas YCJIOBHS IS
MIPOJIOHTUPOBAHHOTO JCHCTBUS yIOOPCHUS.

Taxum o6pa3zom, BET-ananu3 noAaTBepAuI, 4To HEOIUT MOCe MOAU(DUKAIIMYA COXPAHSIET BHICOKYIO
CTPYKTYPHYIO aKTUBHOCTb, O0CCIIeUrBas Kak COPOIMIO, TAK U 3aMEUICHHYO JIECOPOLIMIO MTUTATEIbHBIX
BEIIICCTB.

UccnenoBanusi mokaszand, 4To HEonuThl 3PQPEeKTHBHO COpOMPYIOT MUTATENbHBIC 3JEMEHTH. B
TabsuIe 2 MpejCTaBICHbI JaHHbIC 0 COpOIMHU MOHOB (ocdopa, Kaaus U MUKPOIJIEMEHTOB Ha 1 T
LICOJINTA.
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Tab6muma 2 — CopOnus MATATETHHBIX BEMICCTB IEOTUTOM

OneMeHT Coennnenune KonmuecTBo copOupoBanHOro
BEIECTBA, MI/T
Docdop (P) NaH2PO4 11,7
Kamnii (K) KNOs 7,4
Hunk (Zn*") ZnS0O4-TH20 4,1
Mens (Cu?") CuSO4-5H20 3,1
Maprasnern (Mn?") MnCl» 2,7

CormacHo JaHHBIM TaOmUOBl 2, MOAM(UUIMPOBAHHBIA LEOIUT S(PPEKTHBHO COpPOUpPYET Kak
MakposseMeHTsl (pocdop, Kaamii), TaK U MUKPOIJIEMEHTHI (LWHK, Meab, Mapranen). HauOombimas
copOLMOHHAs eMKOCTh 3auKcHpoBaHa i HOHOB Qocdopa (11,7 mr/r), 4ro cormacyercs ¢
JUTEPaTYPHBIMUA JAHHBIMU O BBICOKOW a(UHHOCTU HeonuTa K pochaT-aHHOHAM. ITO MOXKET OBITh
CBSI32HO C BO3MOXKHOCTBIO KOMIUTIEKcooOpa3oBaHust Mexxay PO+*~ u moBepxHocTHBIME TpynamMu Si—O~
u Al-O™ B cTpyKType KIMHONTHIIONHUTA.

Kamuii B popme KNOs copOupoBaincsi B MeHbleM KonuuectBe (7,4 MI/T), 4TO CBSI3aHO C €ro
BBICOKOW PaCTBOPUMOCTBIO U €J1a00# copO1Mel Ha HOHOOOMEHHBIX caiitax. MukposnemenTs! Zn*", Cu?*
1 Mn?* ipoIeMOHCTPUPOBAIN YAOBIETBOPUTENbHYIO cCOpOLUIO B ipeaenax 2,7—4,1 Mr/r, npudemM HuHK
MoKa3aljl HauOOJBIIYIO CTENEeHb (PUKCAMU. JTO MOKET OBITH 00YCIOBICHO, KaK 3JEKTPOCTATHYECKUM
B3aMMOJCHCTBUEM, TaK W THAPATHOM HSHEpPrueil MoHa, a TaKKe CPOJICTBOM K KaTHOHOOOMEHHBIM
LEHTPOM LIEOJTUTA.

Takum 00pa3om, MoyydyeHHbIE 3HAYECHUS! MOATBEP)KAAIOT, YTO LIEOJHUT ABISETCS dPPEKTUBHBIM
copOEHTOM, CITIOCOOHBIM YAEPKUBATH PA3IMYHbIC TUIIBI MUTATENbHBIX BEIIECTB — KAK KaTHOHBI, TaK U
AQHMOHBI — M MOKET OBITH HCIIOJIb30BaH B KAYECTBE YHUBEPCAILHOI'O HOCHTEIISI B COCTaBe HAHOYAOOpEHUH.

Ha pucynxke 1 mpencrasnenst MK-criekTpbl neoauTa 10 1 mocie copOouun coennHeHuit Gpocdopa
(PO+*), kamust (K*) 1 mukposnementoB (Cu2*, Zn?).

= Do copburi (LeanuT)
— MMocne copbuma (PO, K*, HUkpoaneMenTh)
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Pucynok 1 — MK-criekTpsl 11eo1iTa 70 U nociie copouuu coeaunenuit pocdopa (PO*),

kams (K*) 1 MUKpO2IeMEHTOB

Kak noka3zaHo Ha pucyHke 1, 10 copOuuu (CHHUN CHEKTp) (QUKCHPYIOTCS XapaKTepHBIC MOJOCHI
kapkacHbIX kojebanuii Si—-O—Si (~1050 cm ') u BuGparuu Bojs! (~1600 u 3450 cm™). Ilocie copOruu
(kpacHbIi criekTp) HabOmOAar0Tcs HOBBIE ToJockl okoso 1070 cm' u 880 cMm ', cOOTBETCTBYIOIIHE
BuOpanusim uona PO+, OgHoBpeMeHHO (DUKCHPYETCsl CMeIleHue M pacimperue mosnoc Si—O-Al,
YTO CBHJICTEJBCTBYET O B3aMMOJCUCTBUHU Kapkaca 1eoiuta ¢ ¢ocharueiMu noHamu PO, a Takke
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~650 cm!' - mposiBneane M—O cBs3ell (MeTauI-KUCIOPOJIHBIE CBSI3W B KOOPAWHAIMOHHOW cdepe)
MHKpPO3JIEMEHTOB. Taxke MOXKHO YBUAETh YCHIICHHE I10JIOC B THAPOKCHIbHOM obnactu (O—H) 3a cuer
B3aMMOJCHCTBUS C BOAOH MM rUApOKcorpynnamu. Vi3MeHeHns: B BOIHBIX 110JI0CAX TAKXKE YKa3bIBAIOT
Ha y4acTHe LICoJINTa B IPOLECCEe COPOLIUH.

[IpucyTcTBHEe amOMUHHMS B KapKace cO34aéT OTPULATENBHBIA 3apsAl, KOMIICHCHUPYEMBIH
MOJIBM)KHBIMU KaTHOHAMH, KOTOPBIE MOT'YT OBITh JIETKO 3aMEIICHbI Ha JPyrue MUTaTeIbHbIe KATHOHBI,
takne kak PO43-, K, Zn?*, Cu?*'. bnaromaps 3TOMy IICOJHTHI JEHCTBYIOT KaKk HMOHHOOOMEHHUKH,
3axBaTbIBasl MUTATEIbHBIC 3JIEMEHTHI U3 PACTBOPA U YACPKUBAs X B JOCTYIHOH (opme.

Jnist OLleHKH arpoHOMHUYecKor 3(pheKTHBHOCTH MOIU(PHULIMPOBAHHBIX LIEOIUTOB OBLIO MPOBEACHO
OuoTecTHpOBaHUE HA KyJIbTypax cajara U sSUMEHs B Ja0OpaTOpHBIX YCIOBUSIX. Pe3ynbpTaThl nmokasanu
yBenuueHue pocta pactenuil Ha 20-30% 1o cpaBHEHHUIO ¢ KOHTPOJIbHOM rpynmnoi. Takxe HaOM0AaI0Ch
yIIy4llleHHE YCTOWYMBOCTH K 3aCyXe, YTO MOATBEPKAACT 3P PEKTUBHOCTD Pa3padOTaHHBIX CHCTEM.

AAC oOecrieunsi BBICOKYIO YYBCTBUTEIBHOCTb IPH H3MEPEHHHM OCTATOYHOH KOHLEHTpalHH
HOHOB B pacTBOPE, YTO MO3BOJIMJIO PACCUUTATh Kak OOIIee KOJINYECTBO COPOMPOBAHHOIO JIEMEHTA

(pa3HOCTh MEXIY MCXOAHOH W paBHOBECHOH KOHIIEHTpAIMEH), TaK U CTEIEHb ero KOHTPOJIUPYEMOTO
BBICBOOOKICHUSI.

Tabnuua 3 — Pe3ynbpTaTsl aTOMHO-20COPOIIMOHHON CIIEKTPOMETPHH

MoHBI MEKPORIEMEHTOB CopOupoBaHno, Mr/T BricBoboxaeHo 3a 10 cyTok, %
Zn** 4,1 71,1
Cu? 3,1 65,5
Mn? 2,7 61,1

AHanu3 pe3ysbTaToB, MPEJICTABICHHBIX B TaOnuie 3, MOKa3bIBaeT, YTO MOIU(PHIMUPOBAHHBIN
1eosuT 3P(HEKTUBHO COPOUPYET MOHBI MUKPO3JIeMeHTOB (Zn?*, Cu?", Mn?") u3 BOJHBIX paCTBOPOB, a
TaKKe 00ecreunBaeT uX MOCTENEHHOE BBICBOOOXKAeHHE B TeueHue 10 cyTok. Hanbomnbiee konmnaecTBo
cOpOMpPOBaHHBIX HOHOB 3aUKCUPOBAHO 1 Zn** (4,1 mr/T), nanee cneayrot Cu?* (3,1 mr/r) u Mn?* (2,7
MI/T). DTO MOXKET OBITh 00YCIIOBIICHO Pa3IMUMsIMHU B HOHHOM pajauyce, 3apsijie, a Takxke adpUHHOCTHIO
HMOHOB K aKTUBHBIM LIEHTPaM [EOJIHTA.

Ha pucyHke 2 oka3aHa JMHaMHKa BBICBOOOXKICHHS MOHOB Zn?', Cu?" u Mn?" u3 Mo uUIIMPOBAHHOTO
neonuTa B Teyenue 10 cyTok.

Zni+
L =l Cu2+
== Mn?*
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S ]
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PI/IcyHOK 2 - I[I/IHaMI/IKa BI)ICBO60)K,Z[CHI/IH MHKPOS3JIECMCHTOB M3 LICOJIUTA
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W3 pucynka 2 MOXXHO YBUAETH NPOLEHTHOE BBICBOOOXKICHHE MOHOB M3 LIEOJINTA B MOJCIBHBIX
YCIIOBUSIX UMHUTHPOBAHHOTO ITOYBEHHOI'0 pacTBOpa, koTopoe coctaBuio: 71,1% mia Zn*, 68,5% nns
Cu** u 61,1% nmnma Mn*. Takum oOpa3oMm, HaOJIIOJAeTCs YMEPEHHO-TIPOJIOHTUPOBAHHBIA XapakTep
JecopOuny, 4TO CBHAETEILCTBYET O CIIOCOOHOCTH LIEOJIMTA PEryIUPOBaTh MOCTYIUICHHE 3JIEMEHTOB
B PacTBOp, CHMXAsl PUCKU KaK JeQHULUTA, TaK U N30BITOYHOTO COJACPKAHUSI MUKPOAJIEMEHTOB B 30HE
KOpPHEOOHUTaHUSI.

Oco0eHHO BaXXHO, YTO PaBHOMEPHOE BBICBOOOKAECHHE MHUKPOIEMEHTOB IPOUCXOAUT B TEUCHHE
JUINTEIIBHOTO TEPHOAA, YTO COOTBETCTBYET HMPUHIMIIAM YCTOHYMBOTO 3eMJICICNINS U MUHUMH3UPYET
IIOTEPH 3JIEMEHTOB BCIIECTBHE BbIMbIBaHMS. [1oydeHHbIE JaHHBIE TOATBEPKIAIOT, YTO LIEOJIUT MOXKET
OBITH MCIIOJIB30BAH B KAUECTBE HOCUTEIS B COCTaBEe HAHOYAOOPEHUH, 00ecrieunBas LieJIeHAPaBICHHY O
1 103UPOBAHHYIO JOCTaBKY MUKPOIJIEMEHTOB PACTCHHSIM.
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Pucynoxk 3 — Jlunamuka BeIcBOOOXKIeHUS (pochop- ¥ KaTuiicoaepKammx
COETMHEHHH 13 MOIU(UITUPOBAHHOTO IIEOTUTA

Pesynprartel MoanduKanmuy Mmoka3and, YTO HAHOOIBIIYI0 COPOIMIO MOHOB IMPOJEMOHCTPUPOBAT
meonut, o0paboTaHHbId dochaTaMu U MOHAMH Kajausi. BEICBOOOKICHUE MPOWCXOAMIO MOCTETICHHO,
¢ MakcuMyMoM B TedeHue 10-14 cyTok, B 3aBUCHMOCTH OT THIa MOHA YCJIOBUH CPEIbl U KOPHEBBIX
BBJIETICHUH (OPTaHWYECKUX KHCIIOT). OJTO COTJAcyeTcsl C MPenbIIylIiMH HCCIETOBAHUSAME I10
MEJIJICHHOMY BBICBOOOKICHHIO U3 TIeonuToB [12, 13, 14].

[Iponcxoaut cTUMynHpoBaHNWE OWOXMMHYECKHX TIIPOIIECCOB B TEPHUOJ TPOPACTaHUS CEMSH,
obpazoBanus kopHel. B wmrore dopmupyeTcs pa3BHTas KOpPHEBas CHUCTeMa, MPOHUKAIONMAs B
[ITyOWHHBIE CIIOW TTOYBBI. 3aTe€M yBEJIMYMBACTCS IJIONIAb JTUCTOBOM MOBEPXHOCTH, obecneunBas 0azy
Uit (poTocmHTE3a, CIIOCOOCTBYSI MHTEHCHBHOMY HapacTaHHWIO 3eJIEHOI Macchl pacTeHus. BeiencTaue
9TOTO YBEIMYMBAETCS YCTOWYMBOCTH K HEONArompHATHBIM KIMMaTHYeCKUM (akTopam (3acyxw,
HU3KHE TeMIIepaTypbl), TIOBHIIIAETCS YPOKaWHOCTh, YCKOPSAIOTCSA CPOKH CO3PEBAHMUS TUIOJIOB, a TAKKE
yIJIydInaeTcs X KadeCTBO, YMEHBIIas KOJMYECTBO HUTPATOB U HUTPHUTOB.

Pe3ynprarel mccnemoBaHU SBISAIOTCS HAYYHOW OCHOBOHM it pa3pabOTKM PEeKOMEHAANWH 10
MIPUMEHEHHUIO HAHOYZI00PEHNH, UTO MTO3BOJISIET B 4-6 pa3 MOBBICUTH YPOXKAWHOCTH PACTEHHI 1 00ECTICUNTh
WX BBICOKHE TTUIICBBIC KAUECTBA. ITO MPUBOIUT IIPH ITOJTHOM ITHUKJIE 00pabOTOK K YBEITHUCHHUIO YPOXKas
oT 35% u BBIIIE, COKPAIIICHUIO CPOKOB BEreTaIlNH, CYyIIECTBEHHOMY YIIYUIIIEHUIO KaueCTBa MPOTyKITHH
[0 BCEM IOKa3aTelsIM, NP COKpAIIeHWH BHeceHUs ynoOpenmii u nectunuaoB Ha 60-70%. Bcee ato
MpeBpaliaeT HaHOyI0OpEHHE U3 OOBIYHOTO YI0OPEHHUS B OMOI0-THYECKUH 3aIUTHO-CTUMYIHPYIOIIHI
KOMILIEKC.
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3akioueHue

PesynpTaThl  NPOBENCHHBIX  MCCICAOBAHMHA  TOATBEPXKAAIOT  BBICOKYIO  3((EKTUBHOCTH
MPUPOAHOTO LEOJUTAa B KAaueCTBE HOCHUTENS Ui MakpOo- W MHKpPO3JIEMEHTOB IPU CO3JaHUHU
HaHOynoOpeHuid. MoauduuupoBaHHBI LEOJIUT JEMOHCTPUPYET 3HAYUTEIbHYIO COPOLMOHHYIO
€MKOCTb, MPOJIOHTUPOBAHHOE M KOHTPOJIUPYEMOE BBICBOOOXKICHHE NMUTATEIBHBIX BEIIECTB, a TAKKE
MIOJIOKUTEJIBHOE BIUSHUE HA POCT U yCTOWYMBOCTD PACTEHUM B J1a0OPaTOPHBIX YCIOBHUIX. MeToIuKu
BET u AAC mo3Boimmiyi 00BEKTHBHO OIEHUTH CTPYKTYPHBIE W (PYHKIIMOHAIBHBIE XapaKTEPUCTHKU
pa3paboTtanHbix cucteM. [lomydeHHbBIE DaHHBIE MOATBEP)KIAIOT IMEPCHEKTHBHOCTH HCIIOJIB30BaHMUS
LEOJIMTOBBIX HOCHUTEJICH B YCTOHUMBOM 3€MJICNEIMU W MOTYT CIYXXHTh OCHOBOW Ul pa3padOTKU
MHHOBALMOHHBIX arpOTEXHOJIOTHH C IOHMKEHHOW Harpy3KoH Ha OKPY’KalOIIyIO CpeLy.

Bkuiaa aBTopos

I'H: ¢opmynupoBaHue Ienu WCCIEAOBaHUS, IOCTAHOBKA 33ja4, HAydYHOE PYKOBOACTBO U
peIaKTUpOBaHWE CTAaThbHU. DA: MPOBEACHHE SKCIEPHUMEHTAIBHBIX padoT, momydyeHue u aHamm3 MK-
criektpoB 1 BET-nannbIxX, opopmiienne pykomucu cratei. Ab: MHTeprnperanyus pe3ynbTaToB COpOLUH,
o0cy’K/IeHHe MeXaHu3Ma B3auMOJICHCTBHSA 11eonTa ¢ (hocharamMu, COCTaBICHUE CIUCKA JINTEPATYPHI,
MOATOTOBKA WILTIOCTpaMid. AO: 00pabdoTKa SKCHEPHMEHTAIBHBIX NaHHBIX, O(QOpMIICHHE TaOIIHIl
(copbmmst, BET, AAC), moctpoeHue rpadukoB.
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IeosuT Herizinaeri HAHOTHIHANTKBIIITAPABLI CHHTE3/IeY: TICUIi MEeH CMIIATTaMaJIapbl
Hyprazuna I'.M., AnumkynoBa 2.2K., bykeea A.b., Omipoek A.K.

Tyiiin

AJFpImapTTap MeH Makcat. MuHepanabl THIHAUTKBIIITAP/IBIH KBIMOATTaYhl aybUT TIapyallbUTBIFbI
OHIMJIEPiHIH O3IHJIK KYHBIHA dcep €Till, WHHOBAIMMIBIK arpOTEXHOJOTHSUIAPABI EHTI3yHi KaXeT
eteni. by MoceneHiH THiIMAI mIenriMiepiHiH Oipi — Makpo- oHE MHUKPOIJIEMEHTTEp/l Oasy KoHe
y3aK Mep3iMJIi TYpA€ HIBIFapaThiH, [EOMUT HEeTi31H/e NalbIHaIFaH HAaHOTBIHAWTKBIIITAP/IBI KOJITaHY.
3epTTeyaiH MakcaThl: TaOWFH IICOJHTTI TaChIMAJAAyIIbl PETiHJEe MaiganaHa OTBIPHII, SKOJIOTHIIBIK
Ta3a HAaHOTBIHAUTKBIIITApP aIry.

Marepuanmap MeH omictep. 3eprreyine KasakcraHHaH anplHFaH TaOWFW  KIMHOMTHIIONUT
KOJIIaHBUIBI, (ochop, Kammid koHe MHUKpodneMmeHTTepMeH (Zn, Cu, Mn) momuduKanusianibl.
Ou3uKa-XuMHUSIIBIK 3epTTey dicTepi perinae UK-cnextpockomms, BOT 6eTki ayMaKThl aHBIKTAY KOHE
ATOM/IBI-a0COPOIIHSITBIK CTIEKTPOMETPHST KOJIIaHBIIIBI.

Hormxkenep. LleonnTTiH KOPEKTIK IEMEHTTEep i CiHipy KaOileTi »oraphl eKeHJIIr KOHE OJapabl
opTara OalTaHBICTHI OIPTIH/IETI IIBIFAPATHIHBI aHBIKTAIBI. BHOTECT HOTIIKENepi OCIMIIKTEeP/IiH O6CyiHIH
apTKAaHBIH JKOHE KOJIANChI3 )KaFaaiapra To3IMAUTITIHIH JKaKcapFaHbIH KOPCETTI.

KopsITeiaasl. MoandukansianFaH eoJIUT HEeT131H/Ie ajbIHFaH HAHOTBIHAWTKBIIITAP SKOJIOTHSUTBIK
TYPFBIZIAH KayilcCi3, Y3aK ocep eTeTiH JKoHe TYPaKThl aybll MapyallbUTBIFbIH/A KOJTaHyFa THIMII.

KiaT ce3aep: 11eonnT; HAHOTBIHANTKBII; Oasy 00caTy; MUKPOIJIEMEHT; HOH alIMacy; COpOIIHsL.

Synthesis of zeolite-based nanofertilizers: approach and characteristics
Gulnar M. Nurgazina, Elmira Zh. Alimkulova, Akbota B. Bukeeva, Ainur K. Ashirbek

Abstract

Background and Aim. The rising cost of mineral fertilizers negatively impacts the competitiveness
of agricultural production, necessitating innovative technologies. One promising solution is the use of
zeolite-based nanofertilizers, which provide gradual and prolonged nutrient release. This study aimed to
develop nanofertilizers using natural zeolite as a carrier for macro- and micronutrients.

Materials and methods. Natural clinoptilolite from Kazakhstan was modified with phosphorus,
potassium, and trace element compounds (Zn, Cu, Mn). The zeolite samples were characterized using
FTIR spectroscopy, BET surface area analysis, and atomic absorption spectroscopy.

Results. The modified zeolites demonstrated high nutrient sorption capacity and stable, environment-
dependent nutrient release. Biological tests indicated enhanced plant growth and increased resistance to
abiotic stress.

Conclusion. The synthesized nanofertilizer formulations are ecologically safe, provide long-lasting
nutrient release, and are effective for sustainable agriculture.

Keywords: zeolite; nanofertilizer; slow release; micronutrients; ion exchange; sorption.
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Tyiiin

AnFprmapTTap MeH MakcaT. Ka3akCTaHHBIH Typili arpoKIMMATTHIK aiMaKTapblHIa Ke3JIeceTiH
3USTHJIBI IETIPTKENEPIiH TYPIIiK KYpaMbIH, apaKaThIHACHIH, JKULIITIH jkoHe 0achIM TYpJIepiH HaKTHLIAI,
3epieliey ©3eKTi MacenelnepiHiH Oipi Oonbin ecenrteneni. byam — »ui ke3geceTiH opi 3KOHOMHKAIBIK
TYPFBIIAaH MaHBI3ABl 3WSIHIABL TYPJIEPIi, OJapAblH Oenrimi Oip Tapamy omarsl MEH KOPEKTIK
OpTachlH aHBIKTAYy YIIIH MaHBI3/bl. 3epTTEY/iH MakcaTbl - Ka3akCTaHHBIH OpTYpIl arpOKIMMATTBIK
aliMaKTapbIH/IAFbI 3USAH/BI MIETIPTKE TYPIIEPIHIH Tapary epeKIeTiKTepiH, TYPIiK apakaTbIHACKIH, Taiaa
00Ty KHLIITIH, YCTEMAITIH )KOHE TOIYIISIUSIIBIK JHHAMAKACHIH HAaKThIIAY.

Marepuangap MeH 9JicTep. 3epTTey OpHBI pETiHIe KEHIHHEH HOTIDKEIEepAl CabICTBIPY YIIiH
Kazakcrannmarbl eki ipi arpoKJIMMATTBIK aiMaK TaHAanabl: Ka3akCTaHHBIH BUIFANIABI OpTalia
JKBUIBI JKOHE QJICI3 BUIFAJIIBl OpTAllla JKbUIbI ArpOKJIMMATTBIK aiMakTapbl. OCIMIIKTEpIi Kopray
MeH (UTOCAHUTAPUSIIBIK MOHHUTOPHHITE KaJIbl KAOBUIJAHFAH oJIiICTEMENIEpre CoMKeC OCIMIIIK
KayBIMJIaCTBIKTApBIH/IA TYP KYPaMblH, CaHbIH, TTaia OOIYBIH, TYPapajblK YCTEMITIH KOHE TapalyblH
ecerKe airy OOWBIHIIA 3epTTeyIep KYprizinmi. 3eprrenerin opsiHAapasH GPS KoopanHaTTaphI TipKENIi.

Hormxkenep. bliranpl, opraria KbUTkl arpoKIMMATTHIK aiiMakTa 15 Typi, an KazakcTtaHHBIH o11ci3
BUTFAJIJIBI, OPTAIlla JKbUIBI arpoOKIMMATTHIK aiiMaFbIH/a IIETipTKeaepAiH 14 3usSHABI TYpl aHBIKTAJIIBL.
KapacTbIpbUIbIll OTBIpFaH €Ki arpOKIMMATTHIK aiimMakTta fa Calliptamus italicus Typi *ui Ke3Jecei.
blnfranael, KbpUIBI arpoOKJIMMATTHIK aiiMakTa opraiia Ke3jeceTiH Typiepre Paracryptera microptera
microptera, Dociostaurus brevicollis, Dociostaurus kraussi, Stenobothrus fischeri »atagpl. OICi3
BUTFAIIIBI, JKBUTBI arpoKIUMATThIK aiimakta Calliptamus italicus-teH 0acka Wi Ke3ZeceTiH TypJiep
perinae Oedaleus Decorus xane Stenobothrus fischeri, Chorthippus biguttulus Typaepi oprama
Ke3neceTiH Typnepre xaraapl. llleriprke 3usHKecTepiHiH opTYpiai Typiepi YIIiH €H KOJauibl
OCIMJIIKTEP KaybIMIACTBIFBI JIOHII-)KYCAHbl JKOHE KayJIbI-JI0HI OCIMIIKTEp OO0JJbl, OHIA OapJIbIK
AHBIKTAJIFAH MIETipTKe 3usHKecTepiHia 19% Tadsimpl. Ogan 6acka, 6apibIK MIETIPTKE 3USTHKECTEPIHIH
14% aHBIKTaIFaH OPTYPI MIOMTi-003bI-KaYIIBI XKoHE 003/1bI-OMTaWbIKTHI OCIMIIKTEP KaybIMIACTHIFBIH
aTarm eTyre 0OJIasbI.

Kopeiteiaasl.  KazakcTaHHBIH €Ki Typili arpoKIWMATTHIK aWMaFbIHBIH MBICAIBIHAA TaOWFU
oCIMIIKTEp KaybIMIACTHIKTAPBIH/IA METIPTKE 3USTHKECTEP] MOIMYISIIIUTAPBIHBIH Tapally epeKIIeTikTepi
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OoiibiHIIA anbiHFaH jaepektep Kasakcranjga mieripTke 3HSHKECTEPIHIH TapalybIHBIH ITHQPIIBIK
KapTachlH )Kacay KOHIH/ET1 TYMKUTIKTI HOTHXKeNep IiH 0eIiri 001bIn TaObUTa b, COHIal-aK 3USTHKECTED
TTOMYJISIIASITIAPBIHBIH 00IDKAYBIH KaCAUTHIH MOJICIBACPIHIH 00IHKayIIBLIaPh! OONBIT TaObLIA b,

KiaTr ce3mep: 3usHIBI IIETipTKeNep; MOMyJNSAIHs;, Tapany; OCIMIIKTep KaybIMJIACThIFbL;
arpoKJIMMATTHIK aliMaKTap.

Kipicnoe

Kazakcran Pecry0Oimkackl — aybul mapyambUIbIFbIHA HET131€JITeH arpapiblK e, MyHAaFbl Heri3ri
JKCHOPTKA OarbITTaNfaH Tayap — aybll IMIapyallblIbIFbl Jaksuigapbl [1]. Aybln mapyaribUIbIFbI
JAKBUTAAPBIHBIH OHIMIUTITIH TOMEH/ISTETiH HeTi3Ti (pakTopiap sH Oipi — 3USHIBI OpraHU3MIep, COHBIH
IITHE MeTipTKe Topi3ai 3USHKECTepAiH KanTaybl. by 3usHKecTepIliH 3USHABUIBIFEI CalIapblHaH
arpoMeTeopOJIOTHAIIBIK JKaFaiinapra OaliiaHbpIcThl OHIMHIH OpTama mbFbIHbL 30—50%-Fa neiiin xeryi
MYMKIH, aJl )karnmai keOeireH xpuiaapsl msiFbsiH 100%-ra neitin 6apazasl [2].

Kazakcran aymarbiHna (UTOCAaHUTAPUSIIBIK KAYINICI3IKTI KaMTaMachl3 €Ty VIIH 3UsSHKECTepMEH
KYPEC CTpaTerusiChlHaH OJIapAbIH MOIYJISIIMACHIH 0ackapy cTpaTerusicbiHa kemry KaxeT. BYY A3bik-
TYJIK JKOHE aybUl MIapyamIbUTBIFBl YHBIMBIHBIH (OynaH opi — AAY) momiMeriHmre, OpTaislk A3us
enjiepine, coHbIH imiHae Kasakcranna ma, meripTke Topi3ni 3USHKECTEP/iH JKeKeJIereH TYPIIepiHiH
JKarmai KeOeroi Kb CaifblH JAepiiK opbiH anaabl [3]. OcbiFaH OalIaHBICTHI MIETIPTKE 3USHKECTEPIHIH
TYpJIEpiHe Kapchl PUTOCAHUTAPUSIIBIK OaKbUIAY SKOHE MOIMYJILUSIHBI OacKapy IapanapblHbIH MaHbI3bI
apra Tycyne. 3USHABl OPraHU3MIEPIiH HOMYJSIUMSIAPBIH Oackapy YINIH osiapasl OoipKay KoHE
OaKpIIay SiCTEpiH XKETIIAIPY KaKeT. byl — KaIllbIKTaH 30HATay, Te0aKapaTThIK XKykenep (OynaH opi
I"'AK) 'xoHe KalbIKTEIKTaH MOHUTOPHHT JKYPTi3y oicTepine Herizaemyi Tric. COHbIMEH KaTap, allbiH
aiy TIapaiapblH, OHBIH IIIiH/AE a3 YBITTHI HMHCEKTUITUATEPII, OMONECTHIIUATEPAl JKOHE OMONOTHUSIIBIK
Kypangapas! Kongany Kaxet [4]. KazakcTanHbIH 0apiibIK eHipIepiHe arpoKIMMaTThIK epeKIICTIKTepre
OaifmaHpICTBI OENTUT Oip aybUT MApyalIbUIBIFEl TAKbUIIAPHl OCIPITIETIH TAOUFH ayblI MAPYalIbUIBIFEI
ankanrapsl 06ap [5, 6]. CoHbIMEH KaTap, eJIiH opTYpii arpoKIMMAaTTHIK aiMakTapbiHAa Kazakcran
PecrryOnmkachiHma aca KayinTi HeMece 3HWsTHIIBI OPTaHU3MIEp Ti3iMiHe €HTI3UITeH 3USHABI MIEeTiPTKE
TYpJAEPiHIH ©31HMIK TYPIiK KypaMmbl HeMece KelleHI TapairaHbl aHbIK. TaOWFH aybll MIapyanibUTBIFbI
JIKANTapbl — casK IIEripTKeNep YIIiH Tapaily omarbl 00JbIn TaOblIaasl. OcklFaH OalIaHBICTBI, ayblLI
LIapYallbUIBIFBl JAKbUIAAPBIHBIH €TiCTIKTEPiHIH KaWbIIIBIMABIK JKEpJIepre ThIM KaKbIH OPHANACYbI Oy
(uTodartapasH (eciMIiK KOPEKTI 3USHKECTEPiH) KOHBICTAaHYbIHA KOJAWIIBI JKaFmail TyFb3aasl. Ker
Karaaiina Oy onapAplH KeOeroiHe KOMalibl JKaFIainapablH KaJablITacybIMEeH OalmanbICTHl [7]. ATan
alTKaHIa, ericTiK aJKaNTapblHbIH KYPBUIBIMBIHBIH ©3Tepyl MEH JKbIPTBUIATBIH JKEPICPIIH KbICKapybl
3epTTEIIM OTBIPFaH 3USHKECTEP/IiH KarIali KoOeIoiHe KoHe COUKECIHIIe TECTUIIUATIK OHJIEY KOJIEMiHIH
apTybIHA bl Kemi [8].

3USHIBI casK MIETIPTKENIEPIiH KeIIeHI peciyONMKaHbIH arpoeHepkacinTik kemeHi (AOK) ymrin
alTapiBIKTall Kayilr TOHIPE I, aJl CONTYCTIK eTIHIIUTIK allMaKTapbIHa OYIT 3UsTHKECTEP JKaHbIUTBIMIIBIK
OCIMIIKTEp MEH aybll IIapyallbUIbIFbl JaKbUIIAPBIHBIH OHIIpICiHE TYpaKCBHI3AaHIBIPYIIBl (hakTop
6oxpim Tabbmanel [9, 10]. OceiraH OaimaHBICTHI, MIETIPTKENIEP/iH MOMYJISIUIIBIK KYPBUTBIMBI MEH
OMO3KOJIOTHSUIBIK €PEKILIENIKTePiH 3epTTey — HHCEKTULUITIK OHACYJIepAl FhUIBIMU TYPFbLIA HETi3aey
YKOHE OCIMAIKTEP/Ii KOpFay KypaJIapbiH YTHIM/IBI TTAIaTaHy YIITiH aca 3eKTi Macee OOJIBIT TaObLIa bl

Kazakcran aymarbiHIa 3USHIBI YHIpIl jKoHE caskK HIETIPTKE TYpIEepiH 3epTTey OyphIHHAH Oepi
xyprizimin keneni. Illeriprke 3usHKecTepi OOWBIHINA JKaH-)KAKTHI FBUIBIMH 3€pTTEYJep JKYPri3iireH
[11-16]. FanermmapapiH MamiMeTTepiHe cyilieHcek, KasakcTaHHBIH KeH OalTak aymarbl MEH SpTYpIi
TaHAMa(THIK-KIMMATTEIK aiMaKTapbIHBIH epeKIIeNikTepiHe OalIaHbICThl IIeTipTKenep (ayHachl
afiTapipIKTail Oaif opi amyan Typii. En aymareiana meriptrenepair 270 Typi MeH Typiuenepi ke3aece/,
omap 75 TybICKa, 5 TYKbIMJacKa koHe 3 TapMmakmianaH typaasl [7, 11, 12]. Anaiiga, onapapiy inriHeH
aybUT IIapyalIbUIBIFEl AKANTaphIHA YHEMI KOHE alfTapIIbIKTal 3UsH KenTipeTinaepi — Hebapsr 15-20-
Fa XKybIK TYpi Fa"a [12]. KazakcTaHHBIH CONTYCTIK OHIpJIEpiHIe 3USHIBI casK IeripTkenep (ayHachl
keneci typaepmen ycwiaburan: Calliptamus italicus L., Dociostaurus maroccanus Thunb., Locusta
migratoria L. wone Schistocerca gregaria Fors. [17, 18, 19]. ToObIpibl eMec mIeTripTKeIepAiH imiH/Ie
KU1 Ke3lleceTiH OackIM Typiep MbIHaiap: Atdacapnblk — Dociostaurus kraussi kraussi (INGEN.),
Kimi casik — Dociostaurus brevicollis (EV.), Cibipmix — Aeropus sibiricus sibiricus (L.), AWKBITI casiK
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— Pararcyptera microptera microptera (F.-W.), Axxonaxktel casx — Chorthippus albomarginatus
albomarginatus (DEG.) xone Kapa kanatThl cask — Stauroderus scalaris (F.-W.), ®umiep mernrecin
— Stenobothrus fischeri (EV.), Typaunwik — Calliptamus turanicus (TARB.) xone Ileme#iTTi —
Calliptamus itallicus (COST.) [2, 7, 11].

AliTa KeTy Kepek, Kas3ipri yakpITta (PUTOCAaHUTApIIbIK MOHUTOPUHT TIeH Oopkam xyprizyne ['AXK-
TEXHOJIOTHSJIAp MEH KAlIbIKThIKTaH 30HATay (Oyman opi K3) omicrepiH KonmaHyFa Heri3nenreH
WHHOBAIMAJIBIK 3epTTeyJep aca e3eKTi 00wl oThip. Kazipri Tapma Kypri3ilin jKaTKaH FHUIBIMHU
JKYMBICBIMBI3/IBIH TYTIKI HOTIKeci — ['AXK-texnonorusmap men K3 omicTepin malifanaHy apKbUIBI
eNiMi3ie eH 3WAHIBl IIETipTKe TYPIEPiHIH TapalyblHBIH IUQPPIBIK KapTachblH Kacay, COHJai-aK
MalIMHAJBIK OKBITY TEXHOJOTHIAPHl HETi3iHAe (UTOCAHWTAPIBIK OoJDKaMaay YITiIepiH a3ipiey
OOJIBIIT TAOBLIAIBI.

Anaiina, 3UAHABI LIETIPTKE TYpJIEpiHe Kapchl (PUTOCAHUTAPIIBIK Oakbuiay MeH OoJnKaMaayIblH
JKOFapbl1a aTajFaH MHHOBALMSJIBIK TaCLIAepiH KoaanOac Oypbi, KazakcTaHHBIH TYpIli arpOKIMMATThIK
aliMaKTapbIH/Ia Ke3/IeCETiH 3USH/IbI IEeTipTKeIePIiH TYPJIIK KYpaMbIH, apaKaThIHACKIH, KULIITIH XKoHE
0aceIM TYpJIepiH HaKTbUIAN, 3eplesiey KakeT. bynm — kui Ke3neceTiH opi H9KOHOMHUKAJIBIK TYPFbLIAH
MaHBI3/IbI 3USHIBI TYPJIEPIi, OJIAP/IBIH OeNTiIi Oip Tapairy Onrarkl MEH OCIMIIIK KaybIMIACTBIKTaphIMEH
0aliIaHBICBIH, SIFHU KOPEKTiK OPTAChIH aHBIKTAY YILIiH MaHBI3/bI.

ATanFaH epeKIeTIKTep HAKTbUIAHFAaHHAH KEHiH, alblHFaH HOTIXKeNnepAl LUQpIaHIbIpYFa KOHE
OJIApABIH Tapalybl MEH CaHBbIH 3aMaHayH oJICTep apKbUIBl MOAEJbJEyJe O0JnKay NpPeAUKTOPIapbl
peTiHxe THiMIII KoJIqaHyFa 0oJabl.

3eprreynepain Makcatbl — KazakCTaHHBIH 9pTYPJIi arpoKIMMAaTThIK aliMaKTapblHAA 3USHABI CasK
HIeTIPTKE TYPJEPiHIH Tapally epeKIIeNiKTepiH, TYpPIiK KaThIHACHIH, Ke3/1eCyl MeH OachIMIIbLIBIFBIH,
COHal-aK MOMYJISLMSIIBIK JMHAMHUKACHIH HAKTbUIAY apPKbUIBI XKHi KE€3[€CETiH, SKOHOMUKAIIBIK MAHbI3bI
0ap 3uAHABI IIETIPTKE TYPJIEPIH JKOHE OJapAbIH Tapaldy aiiMarbl MEH OCIMIIK KaybIMIACTBIKTapblHA
TOYEIIUIITIH aHBIKTAY.

MarepuaJjigap MeH dicrep

3eprreyiep opHbl perTiHae Ka3akcTaHHBIH €Ki ipi arpOKIMMATTBHIK aliMarbl TaHIAIBII, AJbIHFAH
HOTIKEJIepli KeHiH CalbICTBIPy MakcaThIHAa 3epTTeylep MeH Taljayiap Kejeci arpoKINMaTThIK
aiimMaxTap HmIeHOepiHe KYPri3ii:

- BUTFANBI, KaJbINThl KbUIbI aiiMak CounrtycTik KaszakcTaH OOJBICHIHBIH OapiiblK ayMarblH,
Kocranaii 00J1pICBIHBIH CONTYCTIK 0OTITiH, AKMOJIa OOJIBICHIHBIH COJITYCTIK KOHE OPTAJIBIK OOIKTEpiH,
coHpaii-ak [laBmomap 0OJIBICEIHBIH €H COJTYCTIK OOJIriH KAMTHIBIL.

- a3 BUTFaIJbI, KaJbINTHl JXKbUIBI aiimMak KaparaHmbl Kalackl MEH OFaH JKaKbIH aynaHaapibl,
coHpnaii-ak KaparaH/bl OOJIBICBIHBIH COJITYCTIKT€H OHTYCTIK-IIBIFBICKA Kapal CO3bUIFaH ayMaKTapblH
KaMTH/IBI.

Casik meripTKeNep/IiH opTypii OMOTONTapAaFbl THIFBI3IBIFBIH, COHIAN-aK OJIAP.IBIH TOYJIIKTIK XKoHE
MayChIMJIBIK JMHAMUKACHIH aHBIKTAY YIIIH OipHeIIe ecenTey oaicTepi Koinanbuansl [20-23]:

1 — srTOMONOTHANBIK ayiarsiamer 100 Oipiik (Hemece S0 KocapiaHFaH) Y31K-KO3FalIbICThI YII-TOPT
peT Kaiftanay apKbUIbI )kuHAY. TYpHIiH MOJIBIFBIH aHBIKTAY YIIiH Keyteci 0aran KoimaHeubl [20]:

M — TYp MaccallblK Ke3/[ece/li oHe KelOip xkepiepe morbipinanaabl (1 carat immiH/e )KuHaFaHa —
100 mana);

XK — TYp XKui Ke3aeceni, Oipak morbipiaanbaiasl (1 ¢ immiane — 21-gen 100-re neitin qana);

K — TYp KaJbIIThI TYpAe ke3aeceni (1 ¢ immiane — 10-nan 20-Fa geliiH 1aHa);

¢ — Typ cupek kezneceni (1 ¢ iminae — 3-teH 9-ra neilin naHa);

I — TYp napa kesneceni (1 ¢ immiage — 1-1en 3 nanara neiin).

2 —angpiH ana 6enrinenred enmemi 50 x 50 cm (0,25 M?) CBIMHAH KacaiFaH paMKaiap apKbLIbl ecen
KYPTizy. Op 3epTTeNeTiH CTaHIHAa OHBIH ayMarbiHa OaiaHbICTHI 8-16 paMKa OpHATHUIAIbI, OJlap/a
meripTkenep canamass [20, 21].

3 — KepHEeKi ecenTey 9JiCi apKbUIbI, SFHU MIETIPTKEIEPIiH apajac MOMyISIIHICHIHIAFBl TOOBIPIIBI
eMec IeripTkeiepAid adcomoTTi caHbl Oipiik aynanra (1 M?) IIakKaHIa TPaHCEKIUSIIBIK OIICTICH
aHbIKTananbl. TpancekrTep Y3bIHABIFBI 10 M Oousbim, 20 per KaiiTamaHajbl. 3epTTENETiH ydacKeze
2 ymeiHAa inMektepi 6ap 10 M ChIM TapTBUIBIN, CBIMBI Ooiutail Gasy Kypim, anasiHaarel 0,5 M exi
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KAKTaFbl )KOJIAKTBl MYKHUST Kapamn mbFaabl. OChl Ke3/e YIIbIN KeTKeH OapIiblK eripTKeIep TipKenei.
Bapinsik TipkenreH skaHaikTep iy cansl 20 TpaHcekTTe (apKancrichl 10 M, sran 6apibiFst 200 M) OediHi,
1 M?-re maKKaHaFbl JKOHIIKTEP THIFBI3IBIFBI ecenrenei [22].

Kepcerinren ecentey omicrepiHiH yihieciMi 3epTTeseTiH aliMakTapAa 3UsSHIbl LIETiPTKENEpIiH,
COHBIH iIIiHJE casiK TYPJIEPiHiH apaKaThIHACHIH, OJIAPBIH THIFbI3AbIFbIH, 0aCBIMABUIBIFBIH )KOHE KE3eCy
JKUUTITIH aHBIKTayFa MYMKiHIIK Oepeni [23].

3USAHKECTepAIH THIFBI3ABIFEI Keneci ¢opmyna OoibiHma (1 m?-re KaidTa ecenTey apKbLIbl)
AHBIKTAa bl

V= (1)

k
n

MYHJIa:

V - TBIFBI3/BIFBL, TaHA/II.M.;

k - GapJybIK yATiZIET] qapanapablH JKaJIbl CaHbI,

N - aNbIHFaH YITIep CaHsbl.

CanpIcThIpMalbl CaHBIH ecernTey oaicTepi (yakpIT OolibiHINA maldy j>KoHE jKhHAy) 0achlM JKOHE
CyOIOMHMHAHT TYpJepAi aHbIKTayFa MYMKIHIIK Oepei.

Ycremainik uHACKCI — Oenriyi Oip Typ Aapaiapbl CAHBIHBIH Kbl KHHAIFAH Japajap CaHbIHA
KaTbIHACHI aPKbUIbI €CENTEI/:

= kx x 220 )
K

MYHJa:

I — ycrempuinik, %;

K - 6apinbIk yarigeri qapanapablH JKalIbl CaHbl, JaHa;

k — 6ip Typmeri napanap caHbl, 1aHa.

[IpaBauHHIH MaiMeTTepi OOMBbIHIIA [24 ], TOMUHAHT TYpJIEpre — XKaJlbl )KUHAIFaH Typaepuiy 16%-
JlaH acTaMbIH KYpaWThIHAAP, all CyOnoMuHaHT Typiepre — 4%-nan 16%-ra neiinri yiaecti ajgaTteiHAap
*araapl. bapiblk skargaiina na skanmnai TapajnFaH Typiep JOMHHAHT OOJbIN caHanansl. Anaiina, erep
JKalmai TapajgFaH TypJep aHbIKTalMaca, OHJA Ke3[ecy JKHUIIIri KepceTKil mainanaHsuiagsl. by
KepceTKim keneci (hopMyiia OOMBIHIIIA eCenTeNeIi:

P=n xx100/N 3)

MYHJIa:

P - xe3mecy, %;

N — meripTKe Typi TaObUIFaH YJITi, 1aHa;

N — anbiHFaH OapJIbIK YITUIEp CaHbI, JIaHa.

Casik 1meripTkeiep/iH CaHbIHBIH JHHAMUKACHIH 3€PTTCY OapbIChIHAA OapiiblK I KbUIIap/arkl
3epTTey KEe3CHIHJIE aya paiibl KaFaaiaapsl ecKepii, cededi onap OyJ1 Macesie OOMBIHINA aHBIKTAYIIIBI
(daxTopnapapH 6ipi 00JbIT TaOBLIABL. 3epTTEY Ke3EHIH e HICTIPTKENIEp JKUHAIIBII, OJIapAbIH Oip Oemiri
SHTOMOJIOTHSUIBIK HMHEJEpre INAHIIBUIBI, apHaibl KopamnTapFa OpHANTACTBIPBULABI, aj KaJFaHaapbl
TYPJIIK ’KOHE JKac epeKIIeNiKTepiH KeiiH aHbIKTay YIIiH MaKTa KabaTTapbIiHa KalbIJIIbL.

Harunxenep MeH Tajakbliay

2024-2025 xpurgapsl MapUIpYTTHIK 3€pPTTEyJIep 3€PTTEIiN OTBIPFaH arpoKIMMATTHIK aiiMaKTapra
KipeTiH KeKeJIeTeH ayIaHaap/a Kypriziiai. 3epTTeyaiH MakcaThl — MEeTipTKeIePAiH TYPIIiK KYpaMblH,
Ke3JIecy JKHUIIITiH )KoHE TYpJiep apachlHAAFbl YCTEM/IUTIKTI aHBIKTay OOJIJIBL.

Ocbuiaiiiia, eTe BUIFAIbI, KaJbIITHI JKbUIBl arpOKJIMMATTHIK aiMaKThIH HICHOEpiHIE 3epTTey
xymbicTapel Kocranait oOnbichiHblH @DenopoBka sxoHe Kapabanbik aynangapeiaaa, ConTycTik
Kazakcran 00abIChIHBIH TUMHpPsI3eB, AKKaMbIH KoHE YoJIMXaHOB ayJaHJIapbiHIa, COHIali-aKk AKMoJia
oOnbickiHbIH bypabaii, CanapikTay skoHe AKKeJ aydaHaapbiHaa KYpri3isiii.

A3 BUTFAIIBl OpTalla XbUIBI arpOKIUMATTBHIK aiiMakTa AKMOia OOJBICHIHBIH ApIIalibl ayJaHbl,
Kaparanas! o0bIchIHBIH byKap skbipay xkoHe KapKkapaisl ay1aHaapbl KaMThIIIbL.

220



BECTHVIK HAVKI KA3AXCKOTO ATPOTEXH/YECKOTO MICCAEAOBATEABCKOTO YHVIBEPCUTETA VIMEHV C.CENOY AAVHA: MEXAVICLIVTIAVIHAPHBIV No 3 (127) 2025

ISSN 2710-3757, ISSN 2079-939X, CEJIbCKOXO3SCTBEHHBIE HAVKHU

ArtanraH 3epTTey ayJaHaapbl HBICAHANbBI 3USHKECTEPHiH TIPLIUIK eTyiHe KOoJaijabl TaOuru
KaFaaliap ecKepiIin TaHJauabl.

1-kecTene 3epTTey KYPri3uireH arpoKIMMaTThIK alMaKTapFa >KaTaThlH OOJBICTAPAbIH aydaHaphl
JKOHE COJI ayJJaHJapAarsl 3epTTey HykTenepinin GPS koopauHaTTapbl KENTipiireH.

1-xecTe — 3UsTHABI METIPTKEIEPIi 3ePTTEY KYPTi3UITeH OPBIHIAD

ATPOKJIMMATTBIK OKIMIIiTiK OKIMIITIK 3epTTeNreH OpbIHAapAbIH
aliMaxk o0JIBpICTap aynaHjap GPS xoopnnHaTacer
N53.841902;E62.705015
Kocranait 001bICH ®enoposka aynansl | N 53.919199;E62.594166
N54.031439; E62.482179
N53.81623; E61.94361
Kocranaii 00ibICE Kapabanbik aymansl | N 53.89909; E61.94438
N53.62306; E62.10640
Conrycrik Kazakcran N 66.471182; E53.918 501
00JIBICHI Tumupszos aygansl | N 66.323327; E 53.651 114
N66.355 341; E53.611 838
bLiFa sl Conrycrik Kazakcran N69.54196300; E54.58953200
opraia 00JIBICHI AKKaWbIH aygaHbl N69.47992500; E54.55666200
SKBLITBI N69.72132300; E54.54900200

Conrycrik Kazakcran
OOJIBICHI

VYanuxanoB ay/jaHbl

N53,933712; E73,657609
N 53,926690; E73,689211
N53,912144; E73,615806

AKMoOI1a 00JIBICEI

Bypabaii aynansl

N 53,18089; E 70,10827
N.53.12432; E.70.59742
N 52.701147; E 70.00487

AKMOJ1a 00JIBICHI

CannpIKTay ayaaHbl

E 52'573127; N068'669281
E 52'267221; N068'828204
E52'425463; N68'0566786

AKMOJ1a 00JIBICHI

AKKen ayaaHbl

N 70.360 E 51.913
N 71.277 E 52.087
N 70.914000 E 51.873000

A3 pUTFaI b
opTalla >KbUTbI

AKMoOJ1a 00JIBICEI

Ap1asl ay1aHbl

N 50.4949; E 72.1038
N 50.5953; E 72.0624
N 50.6671; E 72.394

Kaparauabl 00JIbICHT

OcaxapoBka ayJaHbl

N 50643; E 72 695
N 50413; E 73430
N 50071; E 73254

Kaparanbl 0011bICH

bykap xbIpay ayaaHsl

N 498744; E 73564
N 50208; E 74501
N 49990; E 74134

Kaparanipl 00JIbICHI

Kapkapansl ayianst

N 49749; E 75613
N 49 424; E 75696
N 49 565; E 75071

DUTOCAHUTAPIIBIK 3EPTTEYNIEP HOTIKECIHAE 3HUSAHIBI IIETipTKENIepAiH Typiiepi HaKThIIAHBII
AHBIKTAJIIBI, OJIAPIBIH 0AChIM KOTIIIIUIIT 3¢PTTEITCH arpOKIMMATTHIK aiiMaKTapaa cask IMeTipTKeIepIiH
TYpJaepi OOJBIT MIBIKTHI (2-KecTe).
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2-xecte — KazakcTaHHBIH opTYpIli arpOKIMMATTHIK aiiMaKTapblHIa IIETipTKeIep 3USHKEeCTEePiHiH
TYPJIK Kypambl MeH Ke3zecyi (2024-2025 sxpurmap/ipIH opTaiia KepceTKilr OOWbIHIIA)

Typaik Kypambl Kesnecyi
blaramger A3
JlarpiHmna aTaybl Typaig noctyp:ri aTayst opTama | BUIFaJbl
JKBIITBI opTamia
HKBLTBI

Calliptamusitalicus (Linnaeus, 1758) Hransuaplk meripTke ++++ -+

Paracrypteramicropteramicroptera AWKBIII casiK ++++ ++

(Fischer-Waldheim, 1833) HIeripTKe

Oedaleusdecorus (Germar, 1817) Kapaskonakrsl cask meripTke +++ +H++

Celesvariabilis (Pallas, 1774) OsrepMmernti meripTke + +

Dociostaurusbrevicollis Kimmi casx ++++ +++

(Eversmann, 1848) HIeTipTKe

Dociostauruskraussi (Ingenitskij, 1897) ATOacapibIK cask MeripTKe ++++ +++

Bryodemellatuberculata (Fabricius, 1775) KeHkaHaTTHI casik IeTipTKe + +++

Stenobothrusfischeri (Eversmann, 1848) | @uiep menTecin cask LIETipTKE +++ -+

Chorthippusbiguttulus (Linnaeus, 1758) OsrepMernti casik MeTipTKe ++ +++

Stenobothruseurasius EBpasusiibIk menTecin ++ +

(Zubovsky, 1898) CasiK IIeTipTKe

Chorthippusalbomarginatus AKXOJAKThI ++ +

(De Geer, 1773) CasiK IIeTipTKe

Stauroderusscalaris KapakanatTsl + -

(Fischer-Waldheim, 1846) casiK IeTipTKe

Omocestushaemorrhoidalis Keo13b11 + +

(Charpentier, 1825) KapbIHABIK MIETipTKE

Oedipodaminiata (Pallas, 1771) KpI3b1T KaHATTHI CasK MIETipTKE + ++

Oedipodacaerulescens (Linnaeus, 1758) Kek kaHATTHI casik IIeripTKe ++ +

Ecxkepmne — + — 6Gipoiconewt kesdecemin myp, ++ — cupex kezdecemin myp, +++ — opmawa
Jlcuiniknen kezoecemin myp, ++++ — ocui kezoecemin myp.

Ocsunaiima, KazakcTaHHBIH 3€pTTEITCH arpoOKINMATTHIK afMaKTapbIHAa 3USHABI MIETipTKEICPIiH
TYP KYpaMbl HAaKTBUTAHIIEL. 3epPTTEY ayJdaHaaphIHIa 3USHIBI METIPTKENIep apachlHaa arpOOHEPKICIITIK
KCIIICH YIIH €H 3USHIBI )KOHE YIKOHOMHUKAIBIK MaHBI3BI 15 HETi3Ti 3USHABI TYP aHbIKTaIIbI. OIapapiH
Ke3zecyl MeH | caraTThIK KUHAY Ke31HJe CaHbl aHBIKTAIABI (2-3-kectenep). bapipIk aTanran Typiep
KayBIMIACTBIKTa HEMeCe Typiep KeIIeHiHAe Ke3meceTiHmiri Oaikammpl. Ockl Typsep OoifbiHINA opi
KapaiFbl 3epTTeyiepimi3 Kypriziiii.

3-xecte — KazakcTaHHBIH opTYpIli arpoKIMMaTThIK aiiMakTapeinaa 2024-2025 xeliiapaarsl cask
HIeripTKenepaiy 1 caraTThIK )KUHAITY CaHBIHBIH OpTalla KopCeTKiTepi

1 carart >)xuHay OapbIChIH/IA
JKHHAJIFaH KOH/IIKTED CaHbI,
Casik meripTkenepIiy Typiepi JlaHa
blnrange: A3 pUTFaIIbEI
OpTaIa )KbUTBL | OpTaIIa )KbLTBI
Calliptamusitalicus (Linnaeus, 1758) 28,0 29,1
Paracrypteramicropteramicroptera (Fischer-Waldheim, 1833) 17,2 4,1
Oedaleusdecorus (Germar, 1817) 9,3 28.4
Celesvariabilis (Pallas, 1774) 4.5 2,5
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3-KeCTEeHIH KaJIFachl

Dociostaurusbrevicollis (Eversmann, 1848) 17,1 8,2
Dociostauruskraussi (Ingenitskij, 1897) 13,3 8,1
Bryodemellatuberculata (Fabricius, 1775) 1,1 7,5
Stenobothrusfischeri (Eversmann, 1848) 11,0 27,3
Chorthippusbiguttulus (Linnaeus, 1758) 8,0 12,1
Stenobothruseurasius (Zubovsky, 1898) 6,2 2,2
Chorthippusalbomarginatus (De Geer, 1773) 7,7 2,2
Stauroderusscalaris (Fischer-Waldheim, 1846) 2,0 -
Omocestushaemorrhoidalis (Charpentier, 1825) 1,0 1,5
Oedipodaminiata (Pallas, 1771) 1,6 9,3
Oedipodacaerulescens (Linnaeus, 1758) 8,3 2,0
Bapnbiret 136,3 144.,5

KazakcTaHHBIH BUTFANIBI OPTaIla KbUIbl arpOKIMMATTHIK aliMaFbIH/a KYPri3iireH Oakpuiaylapra
colikec, €H KUl Ke3JeCeTiH 3UIHAbl cask meriptke Typi — Calliptamus italicus (1 ¢ >xuHayga 28,0
nmana). Oprama Xui Ke3IeceTiH Typiep KatapblHa Pararcyptera microptera microptera (17,2 mana),
Dociostaurus brevicollis (17,1 mana), Dociostaurus kraussi (13,3 nana) >xone Stenobothrus fischeri
(11,0 mama) >xaTajpl.

AN a3 bUFaIJIBI OpTalla bUIbI arpOKIIMMATTBHIK aMakTa JKUi Ke3JeCeTiH Typliiep KarapblHa
Calliptamus italicus (29,1 nana), Oedaleus decorus (28,4 nana) xone Stenobothrus fischeri (27,3 nana)
TypJepi xaranel. Oprama xwui kezfaecetin Typ — Chorthippus biguttulus (12,1 nana). Kanran Typiep
Ke3 KeJITeH arpoKJIMMaTThIK alilMaKTa CUPEK HeMece KalFbI3/IaH Ke3IeCKEHIMEH, XK1 KOHE OpTallia KUl
Ke37CeCeTiH TypJepMeH Oipre OOIFaHIa OJapIbIH MaHBI3BI MCH aybll IIAPyaIIbUIBIFEl MOICHUETTEPIHE
3USH KEATIpy ACHTell apTaibl.

1, 2-cyperre Ka3zakcTaHHBIH 3EpTTENrCH arpoOKIMMATTBIK aiMaKTapblHJaFbl IICTipTKeNep
3USHKECTEPIHIH TYPIACPIHIH YCTEMIUTIK MalbI3abIK KopceTKimTepi 6epinren. [Ipamun [24] 6otibiHIIa,
JOMHHAHTTHI (opManap AeN JKalIbl >KAHAIFaH TypiepaiH 16%-maH acTamblH KypaWTBIH TYpiep
ecenTeneni, ajl CyOAOMUHAHTTHI Typiaep — 4-TeH 16%-ra neiiinri yiecke ue Typiaep O0bI TaObLTa b

KazakcTaHHBIH bUIFaIJIbI, OpTAIlla KbUTbI ArPOKIMMATTHIK alMaFbIH/IA IETiPTKeINep 3USHKECTEPIHIH
JIOMUHAITUS TTalbI3bIH Kaparauna, Calliptamus italicus Typi TOMUHAHTTHI OobIn TaObIIans! (21%), an
KaJFaH Typiaep cyOnoMuHaHTTH (16%-man kem) Gombin ecenTeneni. JlerenMen, Oyi1 oJapaslH aybuT
HIapyalbUIbIFbIHA IKOHOMUKAIBIK MaHbI3bIH a3aHTIIANIb.

AT a3 pUTFaNABI OpTalla XKbUIBl arpoKIUMATTHIK aiiMakta Calliptamus italicus (20,4%), Oedaleus
decorus (19,7%) xane Stenobothrus fischeri (19%) Typaepi JOMAHAHTTHI OOJIBINT TaOBUIFAH, all KaJIFaH
TYypJIep CyOOMUHAHTTHI TYpJIEp peTiHae OeNTiIeHTeH.
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Oedipoda caerulescens (Linnaeus, 1755) NG
Oedipoda miniata (Pallas, 1771)
Omocesius haemorrhoidalis (Chaiperntier, .
Stauroderus scalaris (Fischer-Waldheim, .
Chaortlappus albemarginatus (De Geer, 1773)
Stenobothrus eurasins Zubovsky, 1898
Chortlappus bignttulus (Linnaens, 1758)
Stenobothrus fischeri (Eversmann, 1848)
Bryodemella tuberculata (Falricius, 1773)
Deociostaurus kraussi (Ingeritskay, 1897)
Dociostaurns brevicollis (Eversmanm, 1848)
Celes variabilis (Pallas, 1774)
Oedalens decorus (Germar, 1817)
Paracryptera microptera microptera..
Calliptamus ttalicus (Linnaeus, 1758)

i

y

=]

5 10 15 20 25

1-cypet — KazakcTaHHBIH bUIFAJIABI KAJIBIITHI JKbIJIbl arPOKINMATTHIK alMaFbIHAA
LIETipTKeNIep 3USHKECTEPiHIH TYPJAEPiHiH YCTEMIUTIK NaibI3bI
(2024-2025 xpurgapaarbl opTalla MJTiMeTTep OONBIHIIA)

Oadipoda casrulescens (Linnaeus, 1758) PG
Oedipodn miniata (Pallas, 1771)  [NEEN
Omocestus haemorrhoidalis (Charperdter,.. 1
Chortlippus albomarginatus (De Geer, 1773) B4
Stenobothrus enrasius Zubovsky, 1898 B4
Chortlappus biguttulus (Linnaeus, 1758) NS
Stenobothrus fischeri (Eversmann, 1848 I
Bryademella tuberculata (Fabricins, 1775  NSEN
Deciostaurus kraussi (Ingenitsky, 1897  INSEN
Deciostaurns brevicollis (Eversmann, 1848)  NNSEN
Celes varinbilis (Pallas, 1774) B4
Oedalens decorus (Germar, 1817) e
Paracryptera nicroptera microptera. . [N
Calliptamns italicns (Linnaeus, 1758) e
0 5 10 15 20 25
2-cypet — KazakcTaHHBIH a3 BUIFAIIAbI KATBIITHI KBUTH arPOKIUMATTHIK aifMarbIH/Ia MEeTipTKeIep

3USIHKECTEPIHIH TYPJICPIHIH YCTEMAUIIK MaibI3bl
(2024-2025 xpLagapaarsl opTaiia MaJliMeTTep OOMbIHIIA)

Opnas api, casik eripTKeyIepiHiH GUTOCAHUTAPIIBIK MOHUTOPHHT' JKYPIi3iJreH )KoHE 0JIap/IbIH HAKThI
Tapajybl aHBIKTAJIFaH OCIMJIK KaybIMJACTBIKTAPBIHBIH Talaybl JKYPri3uidi. 4-KecTeae 3epTTeireH
arpoKJIMMATTBIK alMaKTap IIeHOEPIHACTI 9PTYPJi OCIMJIIK KaybIMIACThIKTApbIHJIA IIETiPTKEICPAIH
Ke37IeCyi Typajibl MOIMETTEp KOPCETUITeH. ANTa KeTY KePEeK, KapacThIPhLIBIT OTHIPFAH arpOKIMMATTHIK
aliMaKTapJaH TAyesci3, Oeyrim Oip 3USHABI LICTIPTKE TypJepi OMOJIOTHUSIIBIK OCHIMICITyiHE MKOHE
TaHaMaJIbIFbIHA COUKEC YKCAC OCIMJIIK KaybIMIACThIKTAPhIH/Ia KE31ECe/Il.
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4-xecte — 3epTTeNTeH arpOKIMMATTHIK aiiMaKTap MIeHOepiHeT] TYPITi ©CIMIIK KaybIMIACTHIKTaPbIHIAFbI
HIeTipTKe 3uAHKeCTepiHiH Ke3aecyi (2024-2025 »xpuraapaars! opTaiia KepceTKimTep OOWBIHIIA)

Typnepi OciMIiK KaybIMIACThIFbI bapnbirst
12 (314567 (8](9]10

Calliptamusitalicus (Linnaeus, 1758) | + | + + 1+ |+ |+ |+ + ]+ 9
Paracrypteramicropteramicroptera + + 1+ + ]+ + 6
(Fischer-Waldheim, 1833)
Oedaleusdecorus (Germar, 1817) + + [ + + 4
Celesvariabilis (Pallas, 1774) + + | +
Dociostaurusbrevicollis + + | +
(Eversmann, 1848)
Dociostauruskraussi + 1
(Ingenitskij, 1897)
Bryodemellatuberculata + 1
(Fabricius, 1775)
Stenobothrusfischeri + | + + + 4
(Eversmann, 1848)
Chorthippusbiguttulus + + 2
(Linnaeus, 1758)
Stenobothruseurasius + + | + + | + + 6
(Zubovsky, 1898)
Chorthippusalbomarginatus + + 2
(De Geer, 1773)
Stauroderusscalaris + | + 2
(Fischer-Waldheim, 1846)
Omocestushaemorrhoidalis + 1
(Charpentier, 1825)
Oedipodaminiata (Pallas, 1771) + +
Oedipodacaerulescens + + + 3
(Linnaeus, 1758)
bapnbirsr: Ol 1| 7|93 ([3 (4 |5]|1]7 49

bencinep: ecimoix Kayvimoacmuikmapwl kenecioeil 6oninedi: 1 — Kaynvi-0ouoi; 2 — bo30vi-6udaiivix,
3 — Kaynwi-0030v1-ocycanovl, 4 — Kaynvi-603061; 5 — Kaynvi-oicycanovl;, 6 — Opmypai wenmep (d4coi
arcueei); 7 — Honoi-orcycanovt, 8 — budauivixmul-6030061; 9 — Bo3ovi-scycanowi; 10 — Opmypai wonmep-
Kayavi-0030bL.

Calliptamus italicus TYpi €Ki KapacThIPBUIBII OTBIPFaH arpoKIMMATTBIK 30Haaa Aa JKui Ke3lecemi.
Byt Typ TonTackin eMip CypeTiH KoHe KeH TapasifaH, HEeTi31HeH KOIDKBUIABIK KyMalbIK-KayKa3blHIbIK
IIONTI KaybIMAACTHIKTapAa TipKein, KeOiHece apanac MmomyJsnusaa 0acka 3usHIbI, OipaK TONTAaChIT
KYPMEHTIH LIeTipTKelepMeH Oipre kairbl3 (asza TypiHzae kesnecendi. Paracrypteramicroptera Typi
BUIFAJIJIBl OpTalla >KbUIbl arpokiIuMaTThlK alimakTta (Conryctik KaszakcTaHHBIH Herisri aiMarblH
KaMTHUTBIH) kui Oaifikanapl. AJl a3 BUFaIIbl OpTalla >KbUIbl arpOKJIMMATTBHIK aliMakTa Oyl Typ a3
MeJepae kezaecti. bysl Typ HerisiHeH KOHbBI3KalbIpaKThl-KayKa3bIHIBIK JKOHE KOHBI3KAIBIPAKTHI-
TUMIPKBILI-KayKa3bIHIBIK 6CIMAIK KaybIMAACTBIKTAPbIHA KE3/IECeIi.

Dociostaurus brevicollis xane Dociostaurus kraussi TYpiepi bUIFaNIbl, KbIJIbl arpOKINMATThIK
30Ha/1a KM Ke3/1eCe /i, aJl CAJI bUIFaJI/IbL, )KbUIbI ar pOKIMMATTHIK 30Ha 1a 0J1ap OpTalla IeHreine OaiKabl.
Dociostaurus brevicollis Heri3iHeH KaylbI-IoH[II KOHE Kaylbl-003bl 6CIMJIIK KaybIMJIACTHIKTAPBIH/IA
ke3necce, Dociostaurus kraussi xeOiHece Kaybl-003bI-)KyCaH/Ibl KaybIMJIACTBIFbIHIA TiPKEII.
Stenobothrus fischeri KaymnbI-0031bI-)KycaHAbl KaybIMIACTBIFBIHIA Ke37eceal. OTe bUIFabl, KbUIBI
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arpoKJIMMATTHIK aiiMakTa OyJI Typ opTama JeHreiiie Oaikanca, Coll bUIFAIIbI, KbUTBl arpOKIMMATTHIK
alimaxra xxui ke3zueceni. Oedipoda miniata Typi a3 bUIFAJIJIbL, )KbUIbI ArPOKIMMATTHIK aiiMaKTa, HET131HeH
KayJIeI-0037561 KoHe Kaynmbl-moHai KaysIMIacTeIKTapbiHaa kezneceni. An Oedipoda caerulescens Typi
BUTFAIIIIBI, OpTAallla KbUIBl arpOKIMMATTHIK aiiMaKkTa KeOipeK Ke3Jecim, HeTi3iHeH opTypii memnTep-
KayJbl-0031b1 KaybIMAACTBIFbIHAA TipKenai. backa kepceTinreH Typiep Je SKOHOMHUKAIBIK MaHBI3bI
Oap, OipaK 3epTTEeNTeH arpoKIMMATTHIK allMaKTap/a ojap a3sIpak OaiKaspl.

CoHbIMeH KaTap, 3UsH/IbI IeTIPTKENIeP 11 H 0CIMTIK KAy bIMIACTBIKTAPBIHAAF bl TAPAITY €PEKIIEIIKTEPiH
AHBIKTAy YIIIH 3USHIBI MICTIPTKEIEPIIH TYPJCPIHIH Tapaiybl MEH OCIMJIIK KaybIMJIAaCThIKTAPbIHBIH
CaHBIHBIH apaKaThIHACHI TalaHnbl (3-CypeT), cOHmal-aK SpTYpIi ©CIMIIK KaybIMIAaCTHIKTAPBIHIAFEI
3UAHABI LIETIpTKeNep TYPJIEPiHiH Ke3necyi OoiblHIIA 3epTTey XKyprizinai (4-cyper). Oceliaiimia,
OyJ1 3epTTey IIETiPTKENEepAiH TYPIIK OPTYPIUIri eH jKOFaphl OCIMIIK KaybIMAACTHIKTAPbIH, COHIAN-
aK 3eprrenred GutodartappIH €H KOl Ke3IeCeTiH KOHE apTHIKIIBUIBIK OSpeTiH TIpIIiiK OpTajapblH
aHBIKTayFa MYMKiHIK Oepi.
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3-cypeT — 3usHIBI METipTKeNIep TYPIEPIHIH Tapadysl (KeIeHeH OOMbIHIIA) MEH 0CIMIIIK
KaybIMIACTHIKTAPBIHBIH CAHBIHBIH (TITIHEH OOWBIHIIA) apaKaThIHACKH
(2024-2025 xpInmapaarsl opTaiia KOpPCeTKIIT)

Amnammsre comikec, Calliptamus italicus Typi 3epTTeNTeH ©CIMIIK KaybIMIACTHIKTAPBIHBIH €H KOTl —
9 KaybIMIACTBIKTa Ke3/eckeH (3-cyper). Paracrypteramicroptera xaune Stenobothrus eurasius Typnepi
6 TabuFu OCIMIIK KaybIMIACTHIFBIHAA Tipkence, Oedaleus decorus xane Stenobothrus fischeri Typi 4
KaybIMJIACTHIKTa Ke3aeckeH. Kamran Typriep 2-3 eciMaiK KaybIMIACTBIFBIH/IA FaHA TIPKEIII, OJTapAbIH
KOpek 0azachlHa KAThICTHI TAaHAAYJBI OSHIMACNTeHIITIH KOpCeTe .
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B Kaynsi-1aHm W Dprypni mentep (#on #ueri)
= Bosxam-Gnaaiisi Jlari-Ay cans

B Kayiel-0030s-#y caIn W buaaiibETR-50318

m  Kayne-Doxasr = Bolie-KycanIs

m  Kayisi-#ycaHis = OPTYPIl enTep-Kayin-0031k

4-cypet — OpTYpJli 6CIMAIK KaybIMAACTBHIKTAPBIHAA KE3JICCETIH HIETIPTKE 3USIHKECTePiHIH TYPJIEpiHiH
naeAbIK yiectepi (2024-2025 sxpinap OOHbIHILA OpTaIla MOH)

4-cyperTe 3epTTEITeH OCIMIIK KaybIMIACTBHIKTAPBIHIAFbl IICTIPTKE 3USHKECTEPIHIH Ke3/IeCeTiH
TYPJIEPiHiH CaHbl KOPCETUIreH Tajjaay OepinreH. EH Komaiyibl eCiMIOiK KaybIMIACTBIKTapbl PETiHIE
KaJIbIH JOH/I-KYCaHAbl JKOHE KayJbl-ToHII KaybIMIACTHIKTAp aHBIKTAJIbl, OHJAa OapiblK TaObUIFaH
mieripTke 3usiHKecTepiniH 19% ke3necken. COHBIMEH KaTap, opTYpJli LIeNTi-003/bI-KayJIbl )koHe 003151
OMIaMBIKTHI KaybIMAACTBIKTAPBI Ja MAHBI3IbI OOJIBII, OH/1a OAPIIBIK KE3/1ECKEeH HIETIPTKE 3USTHKECTEPiHIH
14% Ttipkenren. Kanran eciMIik KaybIMIAcTHIKTApbIHIA OapiblK aHbIKTAFaH (utodarrapasiH 10%-naHn
a3bl KE3JIECKEH.

KopbIThIHABI

2024-2025 xpuinaplarel 3epTTeysiep HoTMkeciHle Ka3akCTaHHBIH BUIFQJIIbI JKOHE a3 BUIFAJJIbI
opTailia arpoKJIMMAaTTBIK alMaKTapbIHAarbl TAaOWFU OCIMIIK KaybIMJACTHIKTAPbIHIA IIETIPTKE
3USIHKECTEPIHIH TOMYJISAIUSUIAPbIHBIH Tapally epeKIIeNiKTepi 3epTTenmi. bliramnmel oprama KbUTbl
arpoKJIMMATTBIK aiiMakTa 15 Typ aHbIKTanca, a3 BUFAIIbl OpTalla XbUIbl aiMakTa 14 3usHIbI
LICTIPTKEHIH TYP1 TipKei.

Exi kapanran arpokiuMaTThIK aiimakra Calliptamus italicus Typi xui Ke3aecei, OHbIH caHbl 1 carart
KuHay OolibiHIIa THiciHme 28,0 xone 29,1 mana Kypaiiasl. bliaranasl oprama *KbUlbl alilMakTa opraiia
Ke3jeceTiH typiaepre Paracrypteramicroptera microptera (17,2 nana), Dociostaurus brevicollis (17,1
nana), Dociostaurus kraussi (13,3 nana) xone Stenobothrus fischeri (11,0 nana) xarajpl. A3 bUTFaIIbI
oprama xbutbl aiimakta Calliptamus italicus-ten Oacka >xui ke3zmeceTiH Typiep perinne Oedaleus
decorus (28,4 nana) xoHe Stenobothrus fischeri (27,3 naHa) aHBIKTaJIJbI, all OpTalia Ke3/JIeCeTiH
typaepre Chorthippus biguttulus (12,1 nana) >katajpl.

KazakcTaHHBIH BUIFQJIJ(BI OpTaIlla JKbIJIbl ArPOKJIMMATTHIK alMaFbIH/IAFbl MICTIPTKE 3USHKEC
TYpPJIEPiHiH YCTeMIUTIK maibi3el OolbiHmia Calliptamus italicus TOMUHAHTTBI TYp OONBIN TaObLIAIBI
(21%), an xanras Typsiep cyOaoMuHaHTTHI peTinge (16%-nan TeMeH) aHbIKTanFaH. A3 bUIFaIIbl OpTala
KBUIbl arpOKJIMMATTHIK aliMakTa JOMUHAHTTHI kepceTkinn OoibHia Calliptamus italicus (20,4%),
Oedaleus decorus (19,7%) xone Stenobothrus fischeri (19%) Typiepi AOMUHAHTTBI OOJIBIT TaObLIAIbI,
aJl KaJIFaH Typiep CyOJJOMUHAHTTHI peTiHe OeNrijeHTeH.

OpTYpili MIETIPpTKE 3USHKECTEpl YIIiH €H THIMJI OCIMIIK KaybIMIACTBIKTAPhl PETiHIE IOH/II-
JKyCaH/Ibl KOHE KayJbl-IoH/l KAaybIMIACTBIKTAP aHBIKTAIJbI, MYH/Ia OapiblK aHBIKTAJIFAH IIETIPTKE
sustHkecTepiHiy 19% ke3aeceni. COHbIMEH KaTap, 9pTYPIIi IONTi-0031bI-Kay bl )KoHE 003 bI-OHIaH bIKTHI
KaybIMJIACTBIKTAPhI J]Ja MaHBI3/IbI OOJBIN TaOBLIAJbI, OJapAa Ke3NeCeTiH IieripTkenep iy yieci 14%
Kypaiabl. OcblFaH OaiJaHBICTBI, aTalfaH TaOMFU JKaWbUIBIMAAP LICTIPTKE 3MSHKECTEpiHIH HETi3ri
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pe3epByapsl OOJBIT TAOBLIAIBI, COHIBIKTaH (PUTOCAHUTAPIIBIK MOHUTOPHHT JKYMBICTApPhI aJILIMEH OCHI
afimMakTap/a XXyprizinyi Tvic, OyJ1 KayinTi 3UsIHKECTEeP/IiH *Karmaid Ke0erl MEeH aybll IapyallbUIbIFbI
JAKbUIIapbIHA )KaKbIH OPHAJIACKAH ETICTIKKE KOIIYiH allJIblH ally MaKCaThIH/IA JKaCaJaIbl.

KazakcTanHBIH €Ki TYpJi arpOKIMMATTHIK aiMarblHIAFel TAOUFH OCIMIIK KaybIMIACTHIKTAPBIHIA
LIETIpTKE 3USAHKECTEPIHIH TYPIIK Kypambl, TYpJep apachblHAarbl YCTEMALIIr KoHEe MOMyISILUsIIApIbIH
Tapajly epeKIIeNikTepi Typalibl allbIHFaH AepexTep KazakcTaHnmarsl meripTke 3UusSHKeCTEPiHIH TapalyblH
KepceTeTiH IU(PIIBIK KapTaHbl jkacay HerisiHiH 0ip Oeiri 6oibin Tadbimansl. byn kapramga Typieplig
Tapaybl MeH Ke3/lecKkeH opbeiHAapeiHbIH GPS KoopauHaTTaphl KepceTinemi.

ABTOpPJIAP/IBIH KOCKAH YJIeci

KC: 3epTTeymin MiHAECTTEepiH KOWBII, 9IiICTEMECIH jKacall, IepeKTep i Tajaaar, MaKaJaHbIH HETi3ri
Oemimin xa3nel. BK, OA: [lepextepai xuHay ’KoHE OHJCY, HOTHXKEIEpi Tangayra Kateicy. K3, A A:
ANKANTHIK TOKIpOUenepal )Kyprizy, 6acTanksl [epeKTep/i KuHay. bapiaslk aBTopiap Makaia MOTiHIHIH
COHFBI HYCKACBIH OKBIIT, Kapar, MaKkyJ1aJbl.

Kap:kbL1anabIpy Typajibl aknapat

3eprreynep Kaszakcran PecnyOnukachiHblH FhUTBIM %KoHE KOFaphl OL1IM MHHUCTPIITiIHIH FBUTBIM
komuTteTiHiH 2024-2026 xputnapra apHaIFaH TPAHTTHIK KapKeiiauaelpy asceiaga JKTH AP22784639
«MarmHabIK OKbITY ajiroputMepi MeH ['AXK-texHosorusuiapsl Herizinae Kazakcranaa 3usiHIIbI casiK
HIeTIPTKENIep MOMYJISIUACHH (DPUTOCAHUTAPHUSIIBIK OOJKaM OepyiHIH MOAENbACpiH 93ipiiey» FhUIBIMU
’K00acChl asiIChIHA YKY3€Te achIPbLI/IBL.
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Oco0eHHOCTH pacnpocTpPaHeHus MOMYJIANUI CApAaHYOBBIX BpeAnTe el Ha ecTeCTBeHHbIX
PacTUTEIbHBIX ACCOLUALMAX HA MPHUMepe ABYX PasHbIX arpoKJMMaTn4yeckux 30H Kazaxcrana

baiidycenos K.C., Axb6enos B.K., Aman6aii XK.3., Cyiieybaes O.A., [xymaryioB A.A.

AHHOTALUA

[Ipenmoceuiku 1 1ienb. OTHOM U3 aKTyaIbHBIX TPOOJIEM SIBIIIETCS YTOYHEHNE W H3yYeHHE BUIOBOTO
COCTaBa, COOTHONICHHUS, YaCTOTHl BCTPEYAEMOCTH BHUJIOB BPEIHBIX CAPAHUYOBBIX, BCTpEUAIOUICHCS B
Pa3IMYHBIX arpOKIMMAaTHYeCKuX 30HaX Kaszaxcrana. DTo BayKHO HJIsl OmpezesieHus] Hamboyiee 4acTo
BCTPCHAIOMINXCA 1 SKOHOMHNYCCKHU BAXXHBIX BPEAHBIX BUAOB, UX KOHKPETHOT'O MECTA paCIIpOCTPaHCHUA
1 KOpMOBO# cpensl. Llens uccnemoBanuii — yrouHeHHe OCOOCHHOCTEH paclpoCTpaHEHUS, BHIOBOTO
COOTHOIICHUA, YaCTOTC BCTPCUACMOCTU, JOMUHOPOBAHUA H HOHy.TIS[HPIOHHOﬁ JVUHaAMUKH BPCIHBIX
BUIOB CapaHYOBBIX B pPa3HbIX arpoOKJIMMAaTHUYCCKUX 30HaXx Kaszaxcrana JJIA  BBIABJICHHA YaCTO
PacrpoCTpaHCHHbIX, SKOHOMUYCCKN BAKHBIX BPCAHBIX BUJOB CAPAaHYOBLIX U UX IMPUYPOUCHHOCTH K
CTallMAJIbHBIM U PACTUTCIIBHBIM aCCOHALIUSIM.

Matepuanbl u MeTOJbl. B KauecTBe MecTa HCCICIOBaHHN OBLIM BBIOpaHBI JBE KpPYITHBIC
arpokiauMaTuueckue 30Hbl B KaszaxcraHe sl MOCHEAYIOIIETO CPAaBHEHUS PE3yJbTAaTOB: BIAXKHOM
YMEpPEHHO TEIUIOH W CJIad0 BIAXXHOH YMEPEHHO TEIUIOW arpoKIMMaTh4eckux 30H KasaxcraHa.
[IpoBenensl uccne0BaHMS IO BUAOBOMY COCTABY, YUETY YUCICHHOCTH, BCTPEUAEMOCTH, MEKBUIOBOMY
JIOMUHUPOBAHUIO W PACIPOCTPAHEHHOCTH HA PACTHUTENBHBIX acCOIMAIHUAX, COTJIACHO OOIICTPHUHSITHIM
METOJIMKaM B 3alllUTe PacTeHWH W (UTOCAHUTApHOM MOHHTOpHHTe. bpumm 3adukcupoBanbr GPS
KOOPJMHATHI 00CTIeTyeMBIX MECT.

Pesynprarel. B ycnoBusx BIakHOM YMEPEHHO TETUION arpOKIMMATHYECKOW 30HBI OBLIO BEISBICHO
15 BUIOB, a B yCIOBUAX €JIa00 BIAKHONW YMEPEHHO TEIUIOH arpoKJIMMaTH4YecKol 30HBI Kaszaxcrana
14 BpemHBIX BHIOB CapaH4YOBBIX. B 00emX paccMaTpuBaeMbIX arpoKINMaTHYECKHX 30HAX BHJ
Calliptamusitalicus BcTpedasics 9acto. Bo BIIaXHOW yMEPEHHO TEIUION arpoKIMMATHYECKON 30HE K
YMEPEHHO BCTpEIaeMbIM BUIaM OTHECEHBI Paracrypteramicropteramicroptera, Dociostaurusbrevicollis,
Dociostauruskraussi, Stenobothrusfischeri. B ciiabo BIaXxHOW yMEpEHHO TEIUION arpoKJINMaTHYECKOM
30HE B KauecTBe 4acTo BcTpeyaeMbix BUIOB kpome Calliptamus italicus, Takxke otHecensl Oedaleus
Decorusu Stenobothrusfischeri, k ymeperHo BcTpeuaeMbiM BujiaM otHeceH Buj Chorthippusbiguttulus.
HaI/I6OHCC MpEANIOYTUTCIIBHBIMU PACTUTCIIBHBIMU aCCOLMallUAMU U1 pa3HbIX BHUAOB CapaHYOBbLIX
BpeIUTENCH OKa3alucCh 3JIaKOBO-TIOJBIHHAS U KOBBUIBHO-37IAKOBasi, TJ¢ BcTpedanuch mo 19% Bcex
BBISIBIICHHBIX CapaHYOBBIX BpeauTene. Jlanee MOKHO OTMETUTh Pa3HOTPABHO-TUITYAKOBO-KOBBLIbHAS
Y TUITYaKOBO-TIBIPEHHAS PACTUTEIBHBIC aCCOIMAIINH, TIe OBLIO BBISBIICHO 10 14% BCeX BCTpEeUaBIIMXCS
CapaHyYOBbIX BpeAUTEICH.

3axmrouenue.  llodydeHHbIE  JaHHBIE  TIOOCOOCHHOCTSIM  PACIPOCTPAHEHHS  TIOIYJISIIUI
CapaHYOBBIX BPEIUTENICH Ha €CTeCTBEHHBIX PACTUTEIFHBIX ACCOIHMAIMAX Ha MPUMEpPEe JBYX Pa3HBIX
arpoximMaTHdecknx 30H KaszaxcTaHa SBISIOTCS YacThbl0 KOHEYHBIX PE3yNbTaTOB IO CO3IAAHUIO
nrdpoBOH KapThI pacIpoCTpaHEHUS CcapaHYOBBEIX BpeauTeneii B KaszaxcraHe, a TakKe SIBISTFOTCS
MPEIMKTOPAMH CO37[aBa€MbIX MOJIEJIEH TPOTHO3UPOBAHUS MTOMYJISIITUN BpeuTeNeH.

KualoueBble cJjioBa: BpemHbIE CapaHYOBBIC; MOMYJIHS, PACHPOCTPAHEHHE; PACTHTEIHHBIE
aCCOIMAIINH; arPOKIMMAaTHIECKHIE 30HBI.

The peculiarities of the distribution of locust pest populations in natural plant associations:
A case study of two different agro-climatic zones of Kazakhstan

Kurmet S. Baibussenov, Valery K. Azhbenov, Zhasulan Z. Amanbay,
Oralbek A. Suieubayev, Arsen A. Jumagulov

Abstract

Background and Aim. One of the most pressing issues is the study and clarification of the species
composition, ratios, frequency and dominant species of harmful locusts found in various agro-climatic
zones of Kazakhstan. This is crucial for identifying the most widespread and economically significant
species, their specific distribution patterns, and preferred host plants. The aim of this research was to
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determine the distribution features, species ratio, frequency of occurrence, dominance and population
dynamics of harmful locust species in different agro-climatic zones of Kazakhstan, in order to identify
common and economically important species and their association with natural plant communities.

Materials and Methods. Two major agro-climatic zones in Kazakhstan were selected for comparison:
the humid, moderately warm zone and slightly humid, moderately warm zone. Studies were carried
out on species composition, abundance, occurrence, interspecific dominance and prevalence in plant
associations using standard methods of plant protection and phytosanitary monitoring. GPS coordinates
of all surveyed locations were recorded.

Results. Fifteen locust species were identified in the humid, moderately warm agro-climatic zone,
and fourteen species were identified in the slightly humid, moderately warm agro-climatic zone of
Kazakhstan. Calliptamus italicus was frequently found in both zones. In the humid, moderately warm
agro-climatic zone, Paracryptera microptera microptera, Dociostaurus brevicollis, Dociostaurus
kraussi, and Stenobothrus fischeri were classified as moderately common. In the slightly humid,
moderately warm agro-climatic zone, in addition to Calliptamus italicus, Oedaleus and Stenobothrus
fischeri were common, while Chorthippus biguttulus was moderately common. Grain-wormwood and
feather grass-grain plant communities were the most preferred habitats, harboring 19% of all identified
locust pests. Additionally, mixed grass-fescue- feather grass and fescue-wheatgrass plant communities
harbored 14% of the locust pests.

Conclusion. The data obtained on the distribution of locust pest populations in natural plant
communities, based on these two different agro-climatic zones of Kazakhstan, contribute to the
development of a digital map of locust pests distribution in Kazakhstan, and to the creation of predictive
models for pest population forecasting.

Keywords: harmful locusts; population; distribution; plant communities; agro-climatic zones.
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AHHOTAUA

IIpenmocbuikn 1 nenb. YedeBnna ogHa M3 MEPCHEKTUBHBIX KYJIBTYP B CEIbCKOXO3SHCTBEHHOM
npousBoactBe Kazaxcrana. HempepbiBHas olleHKa M3MEHUYMBOCTH OCHOBHBIX XO3SIICTBEHHO IEHHBIX
[IPU3HAKOB PACTCHUH B TEUEHHE [UINTESIBLHOIO BPEMEHH SIBIISICTCS OHUM M3 3TANOB pabOThI B CENEKIHH.
Lenbro Mccne0BaHUN SBIAIOCH 3yYEHHE M OTOOP I'€HOTHUIIOB Y€UEBUIIbI, OTIMYAIOIIUXCS BHICOKUM
3HaYEHHEM OCHOBHBIX IPU3HAKOB NMPHUTOJHOCTH K MEXaHM3MpPOBAHHOIN yOOpke (BBICOTAa pacTEeHUH,
BBICOTA NPUKPEIUICHUS HUKHEro 000a) U MPOAYKTUBHOCTH.

Marepuanbsl 1 MeToAbl. B crarbe M3I0XKEHbI AaHHBbIC W3yueHHMsS HanOoJiee BaXKHBIX N1apaMETPOB
MPUTOAHOCTH K MEXaHM3MPOBAaHHOH yOOpKEe y KOJJICKIIMOHHBIX OOpAa3loB YEUEBHIIbI, PUBE3EHHBIX
13 passnuHbIX JlaHAmadTHo-reorpaduueckux pernoHoB (Poccun, Kazaxcrana n ABctpanuu). OnbITHL
3aKJIaIBIBATIUCH B YCIOBUSAX KaparaHawHCKOH CEIbCKOXO3SUCTBEHHON OMBITHOW cTaHinu uM. A.D.
Xpuctenko (CXOC um. A.@. XpUCTEHKO) cOriIacHo MeToauKke ['ocyJapcTBEHHOTO COPTOUCTIBITAHUS
CEJIbCKOXO3AMCTBEHHBIX KYJIbTYP U METOJMYECKHM YKa3aHUSM I10 M3YUYEHHIO KOJIEKIUH 3EpHOBBIX
0000BBIX KyIbTYp (cocT. H.U. Kopcaxos n np., 1975).

Pesynpratel. B pesymbraTe KOppENSLMOHHOTO aHalW3a B3aWMOCBSA3M OHMOMETPHUYECKUX
MoKaszareneil M ypoKallHOCTH, a TakXke OMOMETPHYECKHMX IIO0Ka3aTeled MeXIy coOOH (BBICOTHI
n BITHB) Oputa ycraHoBieHa YCTOHUYMBAs TIIOJIOKUTEIbHAS 3aBUCHMOCTh y OOOMX IIOJIBUIOB
yeyeBHLbl. [0 MPOAYKTUBHOCTH y KPYITHOCEMEHHOW YeUEBHIIbI BBISIBIICHBI 00pasLbl ¢ Oosiee BBICOKOH
MPOJAYKTUBHOCThIO M paBHOU craHmapty (ILL 485, Cakypa, PI 468898, PI 451764, PI 435960,
CrnapsiHKa), a MEJIKOCEMSTHHON YeueBHUIIBI BhIZeeH oOpasert BUP, k-192 naunbonee mpuOIMmKeHHBIN K
cTa"apTHomy copTy Kpanunka.

3axmoueHne. Ha ocHOBaHHMM TONyYEHHBIX B XOZAE NPOBEICHUS WCCIICAOBAHUN PE3yJbTaTOB
0oTOOpaHbl 00pa3ibl KPYIMHOCEMEHHOH (TapesiouHOM) U MEJIKOCEMSIHHON YE€UYEBHUIIbI, OTJIUYMBIIHECS
3HAYEHUSIMM XO3SIICTBEHHO LEHHBIX W MOp(O-aHATOMUYECKUX IIOKa3aTeJedl NPUTrOJHOCTH K
MEXaHU3UPOBAHHON yOOpKE, KOTOpbIE IUIAHMPYETCsl BKIIOUNUTH B JalbHEHIINE CTYIEHH Ipolecca
CEJIEKIINH.

KitroueBble cjioBa: yeueBHIa; BHICOTA NMPpUKperieHus HkHero 600a (BITHB); BeicoTa pactenus;
YPOXKaNHOCTb; KOPPEIIALIHUSL.
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Bgenenue

C yBeIMYeHUEM KyJbTYphl TOTPEOJICHHS PACTUTEIILHOTO OeJiKa W HapacTarolled TOIyJIsIpU3aliu
BETETAPUAHCKHUX JMET YeUEBUIA OKA3bIBAETCS BHITOAHON albTEPHATUBOM MPOAYKTaM MUTAHUS U3 Msca
cpeu 1eNeBoi ayauTopuu Bo BceM mupe [1]. CormacHo cTaTUCTHKE, KYJIbTypa OTHOCUTCS K JIHIepaM
Cpe/y 3epPHOBBIX 000OBBIX 0 MUPOBBIM TTOCEBHBIM ILIOIIA M [2].

Ueuesnna xynsTypHast (Lens culinaris Medik) oTHocuTCs K 3epHOBBIM OOOOBBIM KYJIBTYpaM,
HMMEIOIINM BaKHOE HAPOTHO-X03SIMCTBEHHOE 3HaUueHue. B cemenax ueueBuiib coaepkutcs ot 22 10 30 %
Oenka [3-5]. bemok dYedeBHIIBI OTIIMIAETCS BEICOKIM YPOBHEM COIEP KaHMSI HE3aMEHUMBIX aMHHOKHUCIIOT
— ot 33,3 o 37,7 %, 9T0 B 3HAUUTEIILHOM CTEIICHU MPEONPEACISCT OOIIYI0 BHICOKYIO TUTATEIBHYIO
LIEHHOCTh OeJiKa ceMstH yeueBullbl. Cojiep)kaHue JIM3UHA B 3TOH KYJbTYPE OYCHb BHICOKOC U JJOCTUTACT
6,7-7,5 % B Oenke. OTMeUaeTCs TAKXKE MOBBIIEHHOE KOMU4ecTBO TpeoHuHa (3,1-3,8 %), BanuHa (5,4—
5,8 %), uzoneiinuna (4,1-4,6 %), nerinuna (6,5 7,4 %) u cyMMbI THPO3HHA ¢ (eHMIAIaHUHOM (6,8—7,7
%). B iemom 1o cymme He3aMEHUMBIX aMIHOKHCIIOT Y€UEBUIHBIN OEIIOK OJIM30K K «HICATbHOMY» OEIIKy
(95-109 %), mosTOMy UeueBHUIy OTHOCAT K HanboJiee LEeHHBIM 3¢pHOO00OBBIM KYJIBTypaM C BHICOKUM
KauecTBOM Oejika. briaromapst OMOXHMMHUYECKOMY COCTaBY Oelika YeueBHUIA BXOIUT B PsIJT HE3aMEHUMBIX
JUETHYECKUX TIPOTYKTOB, UCTIONH3yEMbIX KaK B IOBCETHEBHOM PAIMOHE, TAK U B JISYEOHOM, JIETCKOM U
BETCTApUAHCKOM NMUTAHUU [6].

Yeuenuila BO3JIENbIBACTCS HE MEHEE YEM B MATUIECATH cTpaHax 3emHoro mapa [7]. [To naHHbIM
®AO, MupoBoe npou3BoACTBO yeueBUIpl B 2023 roxy npeBbicuiio 7 MiH ToHH [8]. K kpynHelmmM
npom3BoauTeNssM oTHOocsATcs Kanana, Uumus, Asctpamus, Typmowms, CILA. [lepeunciennbie CTpaHbl
COCTaBJISIOT 3HAYUTENBHYI YacTh B MUPOBOM Pa3BHTHH, BO3JCIBIBAHUM M JKCIIOPTE YEUCBUYHOTO
3epHa (6omee 40 ThIC. TOHH) [9].

B Kazaxcrane Ha COBpEeMEHHOM >Tale HMEIOTCS CephE3HbIE IPEINOCHUIKH I YBEIHYEHUS
iomniaaed nocesa 4edeBuilbl. OJHONW W3 OCHOBHBIX NMPUYMH HECTAOWIBHOCTU YPOXKaeB B PErHOHE
CeBepHoro Kazaxcrana w TpyTHOCTH BO3AETBIBAHUS SIBISETCS CIOKHOCTh MEXaHM3alWUU yOOpKH
YeueBHUIIbI, 00yCIOBIEHHAS €€ OMOJIOTMYECKUME OCOOCHHOCTIMHE. B iepByI0 ouepe b — THIT pocTa, KoT/ia
[pH 0JIArOMPUSATHBIX MOT'OAHBIX YCIOBUSX (IOCTATOYHOE KOJIMUSCTBO BJIArH B 10YBE) 000BI HA HUIKHUX
sIpycax y>Ke CO3PeBar0T, a Ha BEPXHUX sApycax MPOJ0KaeTCs [[BETCHHUE U 3aBsi3bIBaHHEe 0000B, KpoMe
9TOT0, JUIMHA CcTeOIIsI, HU3KOE PacioiokeHne 0000B. IMEHHO C 9THM U CBsI3aHbI OOJBIINE TOTEPU TIPU
yb6opke geueBuirs [ 10]. Tak mHOrIME aBTOpamu [11, 12, 13] oTMeudeHo, 9To HIXKE OOOBI paCcTIONOKEHBI
y HH3KUX PacCTeHUH, 3TO YKa3bIBaeT Ha TO, YTO MPH MX MEXaHU3UPOBAHHOU yOOpPKE YBEIMYUBAIOTCS
notepu ceMsiH. [1oaTomy 00Opasiibl, y KOTOPBIX B COUETAHMM C BBICOKMM IMPHUKPEIUICHUEM HHIKHETO
000a (> 20 cm) oTMedeH KoMIakTHas (hopMa pacTeHUsl, IPECTABISIOT MOBBIIICHHYIO CEICKIIHOHHYIO
[EHHOCTH [ 14].

[ToaTomy paboTa cenekInoHepOB Ha CO3/JaHNE COPTOB C aJalTHBHBIMH NPU3HAKAMH, B TOM YHCIIE
10 TEXHOJIOTMYHOCTH, SIBIIICTCS MIEPCIICKTUBHBIM HAIPABICHUEM HCCIICTOBAHUIM.

B cenexnmm cenbCKOXO3SWCTBEHHBIX KYJIBTYP TMpPH CO3/JaHAH HOBOTO HCXOIHOTO Marepuala
B TIEPBYIO OYepelb OMHPAIOTCS Ha COOpaHHBIM TEHO(POH], BKIIOYAIONIMNA JOCTATOYHO OOJBIIOE
pa3zHoobOpasue copToB [15], y KOTOPBINA MPOBOJAT HEMPEPHIBHYIO OIECHKY M3MEHYMBOCTH OCHOBHBIX
XO3SIICTBEHHO IEHHBIX NPU3HAKOB HA MPOTSHKEHUH JIOJTOTO MEpHOo/a, HaYyMHAsl ellle Ha HadyalbHOM
JTane CeNeKIIMOHHOrOo Mpotecca [16].

M3ydenne MEXIyHAPOTHOW KOJUICKIIMH YCUEBUIIBI, XapaKTEPHU3YIOIICHCs MHOT000pa3ueM
00pas3IoB OMPEICICHHOTO IKOJIOTHYECKOr0 U reorpaduueckoro mpoucxXoxkIeHHs, JOIKHBI €KET0THO
OIICHUBATLCSI HA HATWYHEe HEOOXOJMMBIX CEJICKIIMOHHBIX TOKa3areseil. B mocmemyromemM ITOKHEI
OTOMpATKCS JydIne 00pa3ilbl, KOTOPBIC B JaTbHEHIIEH CENeKINN YeUeBUIIbI OYAYT MPUMEHSTHCS KaK
HCTOYHUKHY IIEHHBIX MPU3HAKOB [17].

Lenp wnccnemoBaHnii — W3ydeHHWE W OTOOpP TEHOTHIIOB HYEUEBHUIIBI, OTIMYAIONIMXCS BBICOKUM
3HAYEHHEM OCHOBHBIX MPU3HAKOB MPUTOIHOCTH K MEXaHH3UPOBAHHOMN yOOpKe.

HoBusHa uccie10BaHUi 3aKTF0UACTCS B M3YUCHUH Y HOBBIX KOJUICKIIMOHHBIX 00pa3lioB Y€UCBHIIbI,
MPUBE3EHHBIX W3 pa3IM4YHbIX JaHamadrHo-reorpadpuyeckux peruonoB (Poccum, Kazaxcrana u
ABCTpajiii) OCHOBHBIX MPU3HAKOB MPUTOJAHOCTH K MEXaHU3MPOBAHHOH yOOpKe (BbICOTa pacTCHUH,
BBICOTA MTPUKPEIUICHUS HIKHETO 6002a) 1 MTPOYKTHBHOCTH B YCIIOBHSIX CyXOCTEITHOM 30HBI KazaxcraHa.
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MarepuaJibl 1 MeTOAbI

B wuccnemoBaHWM WMCMONB30BAaMCh COPTa HM  OOpasllbl YEUYEBHUIBl PA3IMYHOIO JKOJIOTO-
reorpaduyeckoro npoucxoxaeHus u3 Poccun (Bcepoccuiickuii HHCTUTYT T'€HETHUECKHX PECYpCOB
pacrenuii um. H.J. BaBunoBa, Beepoccuiickuii Hay4HO-HCCIEN0BATENbCKAN HHCTHTYT 36pHOO000BBIX
U KPYISHBIX KyJbTYp), Kazaxcrana u ABcrpanumn.

OmbITHRIE YYaCTKH B IIeHTpambHOM pernoHe Kazaxcrtanma Opimm pasmeriensl B CXOC wuw.
A.®. Xpucrenko. [loceB mposenen 17 mas. IlororoBka moist mepen MOCEBOM M 3aKJIaJKa OMNBITOB
MPOBOJWINCH IO COOTBETCTBYIOIIMM pekoMennamuaM [18]. IlpemmecTBeHHUK — map, TiyOuHA
3aJIeNKku ceMsiH — 6 cM. [loceB mpoBoANIM BpYUHYIO, pa3Mep yUeTHOH aendHku 1 M2. @eHonornyeckue
HaOII0JICHHS IPOBOJIMIIMCH COTJIACHO METOJANYECKAM YKa3aHHSM 10 U3YUYCHHUIO KOJUICKIMH 36pPHOBBIX
0000BBIX KyIbTYp 1O (hazam pocta u pa3BuTus [19]. [loneBsie y4eTH U OIIEHKY TIPOBOIIIINA COTJIACHO
METOAMYECKUM YKA3aHHUSIM TI0 M3yUYCHHUIO KOJUICKIINH 3¢PHOBBIX O00OBBIX KyIbTyp [20] M MeTommKe
['ocynapcTBEeHHOTO COPTOUCTIBITAHHS CEILCKOXO3AHCTBEHHBIX KynbTyp [18]. YOopka pacreHuit
MpoBe/ieHa BPYUHYIO B (ha3y CO3peBaHMS.

Copr-crangapt Ulsipaiinel uid KpyIHOCEMEHHOW YeueBUIbl (CpEAHECIIENOro THUIAa CO3pPEBaHus,
MPOOJDKUTEIILHOCTD TIEPUOJIa OT BCXOJO0B JI0 Co3peBaHus kojebsercs 76-101 nHs, BhICOTa pacTeHUA
35-49 cM, crebenb mpaMOcTOsde (HOPMBI, C BBICOKUM MPUKPETIICHHE HIKHEr0 000a Ha pacTeHUH —
19-25 cM, oTiuyaeTcs paBHOMEPHOCTHIO co3peBaHusl W KpamuHka Juisi MEIKOCEMSIHHOM Ye4YeBMIIbI
(paHHecTenoro TUIA CO3pPEBaHUs, MPOJOIDKUTEILHOCTh MIEPHOAa OT BCXOA0B 10 co3peanus 70-100
JHEH, pacTeHue cpenHepocioe, Bbicota oT 20 10 62 cM, ¢ BBICOKHM MPUKPEIICHHEM HHXKHEro 000a —
12-39 cwm, Henoneraromiee, Gopma KycTa IpsSMOCTOsTYast, KOMIIAKTHAsI, BETBUCTOCTh U OOJIMCTBEHHOCTh
CpeaHHe, OTIIMYaeTcs paBHOMEPHOCThIO co3peBanus). Opurnnatop HayuHo-1pOM3BOACTBEHHBIN IIEHTP
3epHOBOTO X03s1icTBa uMenu A.W. bapaesa, n. HayuHblIii.

Cratuctnyeckas 00paboTKa JaHHBIX MTPOBEJIEHA 0 MeTotuke b.A. /[ocnexosa v ¢ NCTIONB30BaHUEM
KOMIIbIOTEpHBIX nporpammax Microsoft Excel u SPSS [18, 19].

[Toronusie ycnoBust B Kaparanauackoit oomactu B 2024 rogy XxapakTepH30BaIMCh YMEPEHHBIMU
MOKa3aTeIIMU. 3a CEJIbCKOXO3SMCTBEHHBIN roj BhIITAIO 441 MM OCaJKOB, YTO BBIIIE MHOTOJETHUX
nokazartesneid Ha 126,6 mm. Maii (96,6 mm) u ntons (111,2 MM) MecsIbl OTIIMYHINCH TTOBBIIICHHOMN
BII&YKHOCTBIO, UTO BBIMIE CPEIHEMHOTOJCTHUX ITOKa3aTee COOTBETCTBEHHO Ha 60,8 MM m 66,9
MM. OOWJIBHBIE MOXKIW B Mae OYEHb YacTO BEJHM K IMPEPHIBAHHUIO MOCEBHBIX MEPONPHUATHH, OJHAKO
MOBBILIEHHOE KOJMYECTBO OCAJIKOB U 3amachl IPOAYyKTUBHON Biaru B mouse B cioe 0-100 cm 158,5 mm
o0ecreuniIy NOsIBJICHUE PYKHBIX BCX010B. [1o TeMmepaTypHOMY peXUMY CaMbIM KapKHUM ObUT HIOJIb,
0COOEHHO B TpeTheH NeKane Mecsia TeMiepaTrypa Bozayxa goxonuia 1o 42°C, 94To oTpa3uiioch Ha
(hopMUpOBaHUM TTPOTYKTUBHOCTH YE€UEBHIIBI (CHUKAJIO BHICOTY PACTEHHIA, KOJIMYECTBO U MAacCy CeMsH
C pacTeHus).

PesyabTaThl u 00cy:x1eHHe

Bexoget 6bu1H mosyueHst co 2 1o 10 utonst 2024 ., ojieBasi BCX0KECTh CEMSIH COCTaBMIIA OT 53 J10
100%. Haubosnee BEICOKOH MMOJIEBON BCXOXKECTBIO B 99% XapakTepu3oBaics o0paszel KpynmHOCEeMEHHON
geyeBHUIHI PI 468898, a taxke muaum 1-11, 10-13, 1-10. A y MeTKOCEMEHHOM YeueBHUIIEI - oopaserr PI
509330; muaum 5-12 n 10-12 (tabmuma 1). BererannoHHBI TIepro 00pa3oOB YEUEBHIIBI COCTaBUII
ot 97 mo 101 muel, ObuM OTMEueHBI Bce (a3bl pa3BUTHS pacTeHUi. Bu3yanbHBI OCMOTpP COPTOB H
00pa3LoB YeUeBHIIbI HE BBISIBIII KaKUX-JIMOO 00JIe3HEH MITH BpeIUTEIICH.

Tabmuna 1 — O6pa31sl ¥ THOPUIOB YSUEBHUITHI, BEIICIUBIINECS IO TMOJIEBOM BexoxkecTH, 2024 T.

Ne ni/mn | Hazpanue oOpasia | [ToneBast BcxoxecTh %
KpynHocemeHnHas yeueBnna
1 [erpaiinel, CT. 53,3
2 971-1 (BexoBckas) 50,0
3 972 (Cakypa) 62,5
4 972-1/19 (P1-468898) 99,0
5 973/18 (P1-451764) 92,9
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[Iponomxenue Tadnuikl 1

6 974-1/17 (P1-435960) 88,2
7 975/15 (ILL-474) 99,0
8 976-1/14 (ILL-485) 88,9
9 979/10 (PI-557499) 63,6
10 937 (1-11) 99,0
11 938 (2-12) 80,0
12 946 (4-12) 80,0
13 939 (10-13) 99,0
14 936 (1-10) 99,0
MenkoceMeHHas yeueBUIa
15 Kpanunka, cr. 99,0
16 977 /13 (ILL-5725) 65,0
17 978-1/11 (P1-543920) 62,5
18 980-1 /9 (P1-509335) 68.8
19 982-1/6 (P1-509330) 99,0
20 985/2 (ILL-1552) 84,6
21 986-1/1 (ILL-1464) 81,8
22 674 (BUP, x-188) 31,6
23 675 (BUP, x-192) 76,5
24 710 (BUP, x-452) 44,0
25 711 (BUP, x-467) 34,8
26 676 (BUP, k-468) 72,2
27 677 (BUP, x-474) 73,3
28 679 (BUP, x-482) 24,0
29 929-1 (16-12) 80,0
30 929 (10-12) 90,0
21 928-1 (5-12) 99,0

B YCHIOBUAX UHTCHCUBHOI'O CEIIbCKOXO03SUCTBEHHOTO mpou3BOACTBA COPT 00s13aH COOTBETCTBOBATh
BBICOKHUM Tpe6OBaHI/I$IM, OCHOBOIIOJIAraroiuM 13 KOTOPBIX SBJIACTCA HpI/ICHOCO6J'I6HHOCTB K
MCXaHHU3HMPOBAHHOMY BO3ACIIBIBAHUTO. I[J'ISI TOr0 YTOOBI nmpocIeAnTb COOTBETCTBUC 06p8,31_IOB YCUYCBUIIbI
JaHHBIM Tpe6OBaHI/I$IM, HaMM INpOBOAMJIACH UX OLICHKA IO HCKOTOPBIM IMOKA3aTCJIsIM HNPUTOJHOCTHU K

MEXaHU3UPOBAaHHOH yOOpKe.

ITpoBeneHa oreHKa BBICOTHI PACTEHHS M BBICOTHI IPUKpPEIJIeHNsT HIKHero 600a. K ybopke y Bcex
00pa3uoB copMupoBanachk mpsMocTosiyasi GopMa Kycra, 4yTo coriacHo meromuke BUP, sBusercs
OJIHMM M3 OCHOBHBIX ITPU3HAKOB MPUTOJHOCTH K MEXaHU3UPOBAHHOH yOopke (Tabmuusl 2, 3).

Tabmuua 2 — TlokazaTenu NPUTOAHOCTH K MEXaHM3MPOBAHHOH yOOpKE BBIICIUBIINXCS
KOJUICKIIMOHHBIX 00pa3IoB Ye4eBUIbI (KPYITHOCEMEHHAs )
Ne HaszBanue coprooOpaszua BricoTa pactenus, cm Bricora npukperieHus
m\t HmwxHero 6o6a (BITHB), cm
1 [Isipaiinel, cT. 32,1 20,2
2 BexoBckas 38,6+6,5 17,9+2,3
3 Cakypa 36,2+4,1 19,2+1
4 P1 468898 25,946,2 12,7+7,5
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[Iponomxenne Tabnuib 2

5 P1451764 41,19 17,9423
6 P1 435960 26,2+5,9 13,1+7,1
7 ILL 474 24,7+7.4 10,3+£9
8 ILL 485 25,8+6,3 14,2+6
9 PI1 557499 27,2+4.9 12,5+7,7
10 CnaBsiHKa 27,6+4,5 18,8+1,4
11 Pozosas 15,2+16,9 10,4+9,8
Cpennee 28,9 14,7
V, % 25,25 24,13
HCP . 8.48 4.67
r= 0,11 0,25

[To maHHBIM TAaOMUIBI 2, BEICOTA COPTOOOPA3IOB Y KPYITHOCEMEHHOH YeUeBHIIbI ObLIA B CPEHEM
(28,9 cm), uto Hmwke cranmapra Illeipaiinsl Ha 3,2 cm. Bee oOpasiisl, kpome Pl 451764, He umenu
CYIIECTBEHHBIX PA3JIMUUN [0 3TOMY Noka3arento ¢ koHTpoisieM. ITokasarens BITHB BapeupoBan ot
10,3 10 19,2 cm (B cpenHem o obpasiam 14,7cMm), uro HUXke craHaapTa Ha 5,5 cm. CopTooOpasiibl
Bexogsckas, Cakypa, CnaBsaka, P1451764 ne umenu 3nauntenbHbIX pa3ianauii mo BITHB co cranmapToMm,
Torja kak coproodpaser; Pososast, ILL 474 numenu 3HaueHust 3HaunTeNnbHO Hibke (50% oT cranmapTa).
Koadumuent Bapuanuu cocraBui nuamna3o 20-33% (24,13), 4To roBOpUT 0 BBICOKOH BapuabenbHOCTH
JTAHHOTO TPH3HAaKa.

Tabmuna 3 — Iloka3zaTeny NPUTOAHOCTH K MEXaHU3WPOBAHHOM YOOpKE BBIACIUBIINXCS

KOJITICKIIMOHHBIX 06pa3u0B YCYCBUIIbI (MCJ'IKOCCMSIHHS,SI)

Ne Haspanwue oOpasia Bericora pactenusi, cm BrIcoTa mpUKperIeHus
/I HIDKHETo 000a, cM
1 Kpamnunka, cr. 44,1 17,1
2 Sel 97-39L 21,1 £23 9,477
3 ILL 5725 37,5 +£6.,6 16,4 £0,7
4 PI 543920 28,8 £15.3 12,9 +4.2
5 PI1 509335 29,2 £14,9 13,1 +4
6 PI1 509334 23,2 4209 12,6 +4,5
7 P1509330 28,3 +15,8 15,3 +1,8
8 ILL 4611 25,4 +18,7 8,3 +8,8
9 ILL 1552 38,9 £5,2 14,8+£2.3
10 ILL 1464 18,0 £26,1 9,2+7,9
11 BUP, k-188 29,3 £14.,8 11,1 +£6
12 BUP, k-192 32,6 £11,5 12,3 +4,8
13 BUP, k-452 41,143 15,3 £1,8
14 BUP, k-467 28,4 +15,7 11,945,2
15 BUP, x-468 31,8 £12,3 12,7 4,4
Cpennee 29,5 12,5
V, % 24,18 20,50
HCP, . 10.07 4.69
r= 0,53 0,46
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[lo manHBIM TabmuIel 3, BBICOTA PAaCTEHHWH MEITKOCEMSIHHON uYedeBHIIBI B cpemHeM (29,5) Obuia
3HAYMUTENILHO HIDKe cTangapta. OnHako, coproobpasusl BUP, x-468; BUP, x-452; ILL 1552; ILL 5725
HE MMENIM CYIIECTBEHHBIX Pas3iIHuyuii 1o BbicOoTe ¢ coproM Kpanmuka. Kosdduuuent Bapuanmu mo
ATOMY TIOKA3aTeIt0 OBbLI TaKke BBICOKUM 24,18 %, 4TO TOBOPUT O BHICOKOW BapruaOEeIbHOCTH JAHHOTO
MpU3HaKa.

ITokazatens BIIHB copTrooOpas3iioB y METKOCEMSHHON UYEUEBHUIIHI OTIMYAJICS OT CTaHAAapTa W B
cpemHeM coctaBmia 12,5 cm, Beimenmunuch oopasusl ILL 5725 (16,4 cm), P1 509330 (15,3 cm) u BUP,
k-452 (15,3 cm), koTopbie ObLIM HanboJiee MPUOJIMKEHBI K cTaHaapTHOMY copty Kpanuuka (17,1 cm).
Coptoobpasnsr BUP, x-468 (12,7 cm); ILL 1552 (14,8 cm); PI 509335 (13,1 cm); PI 509334 (12,6
cm); PI 543920 (12,9 cm) He WMeNH CYHIECTBEHHBIX Pa3IMYMN MO ATOMY ITOKa3aTelio OT CTaHJapTa.
Koadduuuent Bapuanuu cocrasui 20,5%.

IIpu npoBeneHnn aHaiu3a KOPPEJSIIIUOHHON CBSI3U MEXIY BBICOTOM PACTEHUM M ypOKAWHOCTHIO
(Pucynok 1) Obula oOHapyXeHa NOJOXKWTENbHasE cBs3b cnaboil cremenu (r=0,11), ypoxaiiHocTn
U BBICOTHI TMPUKpeIUieHUs HuxHEero 000a (r=0,25) y o0pa3ioB KpyHMHOCEMEHHON YeYeBHIIBI. Y
MEJIKOCEMSHHOW YeueBHUIIHI OblJIa OOHApYIKEHA TTOI0KUTEIbHAS CBA3h CPEHEN CTETIeHN yPOKaHHOCTH
1 BbICOTHI pacTenus (1=0,53), yp0o>kaifHOCTH U BBICOTHI IPUKPEIUICHUSI HIKHETO 000a (1=0,46).
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Pucynoxk 1 - YpaBHeHUe perpeccun ypokalHOCTH ¢ BBICOTOH pacteHuid U BIT HukHero 606a
COPTOOOPA3LOB KOJUIEKLINH YeueBHUIIbI (A -KpyIHOCEeMeHHas1, B -MenkoceMsiHHas yeueBuna)

B pesynbrare KOppEISIIIMOHHOTO aHAIN3a B3aMMOCBSI3U OMOMETPHUUECKUX TOKa3aTeaeil (BBICOTHI
pacternii u BIl HmxHEero 606a) (pucyHok 2) Obula yCTaHOBIIEHa YCTOWYHMBAs IMOJIOKHTEIIbHAS
3aBHCHMOCTb CpeJllHEl cTeneHu y KpynHoceMmsinHou (1=0,77) u y menkocemsiHHOH (1=0,83) 4eueBUIIbL.
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Pucynok 2 - YpaBHeHHe perpeccun OMOMETPUIECKHX TTOKa3aTesei
(BIcoTa pacrenus u BII HmxHero 606a) copTooOpa3IoB YSUEBHUIIBI
(A - xpymHOCeMeHHasl, B - MenkoceMsiHHasT YeueBHUIa)

O0pa3Iibl, y KOTOPBIX B COUYETAHUH C BHICOKUM MPHUKPEIUICHHEM HIKHEro 600a (> 20 ¢cM) oTMedeH
KOMITAKTHBIN TaOUTYC, MPEACTABISIIOT MOBBINICHHYIO CEIEKITHOHHYIO TIEHHOCTH [ 14].

ITokazarenu ypoxaiHOCTH YCUEBHUIIBI CHIBHO PA3INYaIiCh B 3aBUCIMOCTH OT U3y4aeMbIX 00pa3IioB
(Tabnuuer 4, 5).

Tabmmma 4 — [Tokazarenu yposkaifHOCTH KOJUICKIIHOHHBIX 00pa3oB YeUeBHUITHI (KPYITHOCEMEHHAS )

No Hazpanue YpoxxaliHOCTB, (+,-)
n/m coproobpasma r/m? OT CTaHmapTa
1 [erpaitnel, cT. 30,4 0
2 BexoBckas 21,1 -8.8
3 Cakypa 33,2 3,3
4 PI1 468898 30,2 0,3
5 P1451764 31,4 1,5
6 P1435960 33,8 3,9
7 ILL 474 26,0 -3,9
8 ILL 485 45,5 15,6
9 PI1 557499 15,3 -14,6
10 CrnaBsHka 304 0,5
11 Po3zosas 21,1 -8.8
V., % 27,76
HCP . 53

[lo panHBIM TaOmuIBl 4, MOXKHO YBHUIETh 3HAUUTEIbHBIC pa3IU4Hs IO YPOXKAWHOCTH Y
KPYITHOCEMEHHOW dYeueBHIBI, B cpeaneM 15,3-45.5 t/m? mpu xoddounuente Bapuanuu 27,76%.
3HAYNTETbHOE NPEBBIIIEHHE [0 YPOXKAMHOCTH HaJ cTaHAapTHBIM copTtoM IlIbpaiinel mokaszan
coproobpasen; ILL 485 (+15,6r/m?), He3HauuTenbHbIe MoKa3atenu y obpasuos: Cakypa (+3,3), PI
468898 (+0,3), P1 451764 (+1,5), P1 435960 (+3,9) u Cnassiaka (+0,5).
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Tabnwma 5 — [lokazareny ypokaliHOCTH KOJIJIEKITMOHHBIX 00Pa3IloB YeUEBHUIIH! (MEITKOCEMSTHHAS )

No HasBanue YpoxkaltHOCTb, (+,-)
/I coproobpasia r/m? OT CTaHIapTa
1 Kpanunxka, ct. 48,2 0
2 Sel 97-39L 12,1 -36,1
3 ILL 5725 23,1 -25,1
4 PI 543920 27,9 -20,3
5 PI1 509335 243 -23.9
6 PI 509334 15,6 -32,6
7 PI1 509330 28,3 -19.9
8 ILL 4611 20,5 -27,7
10 ILL 1552 16,0 -32,2
11 ILL 1464 19,3 -28.9
12 BUP, k-188 13,9 -34,3
13 BUP, k-192 49,1 0,9
14 BUP, x-452 27,8 -20,4
15 BUP, x-467 223 -25.9
16 BUP, k-468 28,1 -20,1
V, % 41,92
HCP . 4.9

[lo manHBIM TaOMUIBI 5, HAOMIOJAIOTCS 3HAYUTENBHBIC PA3IUYHS MO0 YPOKAWHOCTH Y MEINKO-
CEeMSHHOM ueueBHIlbl, B cpenHeM 12,1-49,1 r/m? npu koaddurmenre Bapuanuu 41,92%. B ycnoBusix
CXOC um. A.®. XpHUCTEHKO. IMOYTH BCE MEITKOCEMSHHBIE COPTOOOpAa3Ibl HE CMOTIIHM IPEBHICHUTH
crarnapt Leipaiinel mo naHHOMY TOKa3artenro, kpome coproodpasna BUP, k-192 koTopslit He nmen
CYIIECTBEHHBIX OTIINYMi oT cranmapTa Kpanunka (+ 0,9 r/m?).

YeueBnia sBJISETCS BaXKHOM MPOJIOBOJNIBCTBEHHONW KYJIbTYpoll, koTopoi B KazaxcraHne npupaercs
oueHb Ooubiioe 3HadeHne. [lnomany 3Toi KyJIbTypHl B TIOCHEIHUE Tobl B KazaxcraHe B OCHOBHBIX
pernonax coctaBwin CeBepokaszaxcranckod 176 toeic., Kocranatickot 120 TbIC., AKMOJHMHCKOH
69 ThIC. Ta. FIMeroTCs cepbe3Hble MPEANOCHUIKM ISl YBEJIMYEHUs 3TUX Iutomaaei [23]. OxHum u3
CAEPKUBAIOIINX (PAKTOPOB YBEITMUYEHISI TTOIIAIeH ITOCEBA SIBIISIETCS HU3KAask BRICOTA PACTEHUH 1 HU3KOE
MIPUKpETJICHNE TUI0/I0B Ha HuX. [loaToMy paboTa celeKImoHepoB Ha CO3[aHne COPTOB C aJJAITHBHBIMHU
MpU3HAKaMH SBIISIETCSl TIEPCIIEKTHBHBIM HANpaBJIeHHEM HCCIeI0BaHMI. DJTO TOATBEPKTAETCS B
paborax U.FO Copoxuna., B.JI. Kymauesa (2022) [11], FO.I1. /lopocosa, E.A. Ten, HU.Il. Owepeuna
(2025) [12], T.B. Mapaxkaesa (2020) [13], K.b. luxanuesa, T.H. I'ycetinosa, A./]. Maweoosa (2024)
[24], K.b. Hluxanuesa, M.A. A6bacos, X.-H.Pycmamos, C.M. babaesa, 3.1U.Axnepos (2018) [2] n
JIpyrux. 3aBUCHUMOCTH JTHX IOKa3aTelled OT BIHMSHHS TMOYBEHHO-KIMMATHYECKUX YCIOBHHM TaKKe
TTOITBEPYKTACTCST BO MHOTHX HCCITeIOBaHMSX [25]. B pabotax /.B. Konowikos, A.A. Anosa, A.B. Ukonnuxos,
A.B. Amenun (2009) [26] copTooOpa3Ibl Pa3IMIHOTO MPOUCXOXKIACHHUS ITOKA3BIBAIH Pa3THIHbBIC
YPOBHU TIPOJYKTUBHOCTH, BBEICOTHI PACTEHUN W MPHUKPETICHUS HIDKHETO 000a M IPYTUX IMOKa3aTelen.
AHanornyHbIe JaHHBIE TOATBEpXAatoTcsa B uccnenoBanusax /.H. Cysoposa, A.B. Ukounukos (2015)
[27], A.A. Anosa, H.B. Konowvixos, A.B. Hxonnukos, E.U. Yexanun, A.B. Amenun, H.M. /lepocasuna
(2011) [28], FRO.I1. Hopoecosa, E.A. Ten, M.Il. Owepeuna (2025) [12]. Hamm wuccremoBaHus
MTOATBEPKAAIOT UCCIIEIOBAHNS JaHHBIX aBTOPOB.

3akiaoueHue

Ha ocHoBanmm mPOBEAEHHOTO HWCCIENOBAHUS MOJKHO KOHCTAaTHPOBATH: y KPYITHOCEMSHHOMN
YeUeBUIIHI BBICOKOPOCIIOCTHIO BhImenmicss obOpasery Pl 451764, y MenkoceMsSHHONH OTIMYIIIUCH
coproo0Opasiel BUP, k-468; BUP, k-452; ILL 1552; ILL 5725, koTOpble IMEIH TTOKa3aTeIn Hanooee
MpHUOJIMKEHHBIE K CTAHIAPTY.
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Bricota npukpenienust HuwxHero 606a (BIIHB) cymecTBeHHO 3aBUCHT OT MOABHMIA YEUCBHIIBI.
VY kpynaocemenHnoii BIIHB Obina BbIle B CpaBHEHHHM C MEIKOCEMSHHOW YeueBHIleH Ha 2cM NpHU
OJIMHAKOBOM BBICOTE pacTeHHH. B pe3ybTaTe KOppeIsiinOHHOI0 aHAJIN3a B3aUMOCBSI31 OMOMETPUYECKUX
nokazateneir (BeicoTel W BIIHB) Mexmy coOoif Obima ycTaHOBIEHa YCTOWYHMBAS TOJOKUTEIThHAS
3aBUCHMOCTbH cpeaneit crenenn (1=0,77) y kpymHocemeHHoU 1 (1=0,83) y METKOCEMSIHHON YeUEBUIIHI.
KoppensiunoHHbl aHamM3 TOKa3al TakXke MOJOXKHUTEIBHYI0 MEXIY YPOXKaWHOCTBIO M BBICOTOM
pactenns ( 1=0,53), ypoxaifHOCThIO W BBICOTOH MpHKpEIUIeHus HmkHero 006a ( 1=0,46) TompKo y
00pa31oB MEJIKOCEMSHHON Y€UEBUIIBI.

B nporecce aHanu3a y KpyrnHOCEMEHHON YeUeBHIIbI BBISIBJICH BEICOKOIIPOAYKTHUBHBIN cOpTOOOpaser
ILL 485 (+15,6r/m2), a Takxke 00pasibl, HarOonee mpuommKkeHHbIe K cranaapty spaitnsr (Caxypa, Pl
468898, P1451764, P1 435960, Cnapsiaka). [1o mpoAyKTHBHOCTH Y MEIKOCEMSTHHON YeUEBHUITHI BHIICIICH
oOpazer BUP, k-192 (49,1 1) ¢ HeOonmpIiM mpeBbIlieHneM Hax ctanaptuM Kpammaka (+ 0,9 r/m2).

Takum 00pa3om, Ha OCHOBAHUM IIOJIyUYEHHBIX B XOAE IMPOBEACHUS HMCCICAOBAHUN PE3yIbTaTOB
0ToOpaHbl 00pa3Lbl KPYMHOCEMEHHOM (TapeloyHO) W METKOCEMSHHON 4YedeBUIbI, OTJIMYMBIINECS
3HAYCHUSIMM  XO3SIICTBEHHO LEHHBIX W MOP(O-aHATOMUYECKUX IIOKa3aTeled NPUTrOJHOCTH K
MEXaHU3MPOBAHHONH yOOpKe. BpineneHHble KONJIEKIMOHHBIE OOpaslibl IUIAHUPYETCSl BKIIOYUTH B
JanbHEHIINE CTYIIEHH MPOLecca CEJICKINN.

Bkuiag aBTopos

MM wu ['K: xoHmenTtyamu3upoBan u o(GOpMUI HCCIEAOBaHUE, MPOBENT BCECTOPOHHHUU ITOMCK
JTUTEpaTyphl, MPOAHAIN3UPOBATN COOpPaHHBIE JaHHBIE U MoaroToBmin pykonuck. CA, EA, HXK u TT":
IIPOBEJIM OKOHYATEJIFHYIO PEAAKLUIO U BBIUNTKY PyKOIUcH. Bece aBTOph! mpounTanu, NpocMOTpeId U
0J100pMIIM OKOHYATEIbHYIO PEIAKLIUI0 PYKOIHCH.

HNudopmanust 0 GpuHAHCHPOBAHUHU

JlanHOE WCcie[0BaHNE MPOBEAEHO B paMKax rpaHToBoro ¢uHaHcupoBaHus Ha 2024-2026 Tombl
Komurerom Haykn MuHHCTEpCTBa HayKu M BbICIIEro oOpa3zoBanus PecryOnuku Kaszaxcran, mpoekra
AP23489286 «Mapkep-onocpenoBaHHasi CENeKIus 00pa3lOB MHPOBOW KOJUIEKIIMH W THOPHIHBIX
MOMYJISIUHA YE4YEeBHULBI IO TEHaM, KOHTPOJIUPYIOIIMM BpeMs 3alBETaHUs] PACTEHUH M BBICOTY
MIPUKPETIICHUS HUKHETO 000ay.
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KacbeiMbIK (Lens culinaris Medik) yarisepiHin MexaHUKaJaHABIPBLIFAH
JKMHAY YLIIH ’KapaMAbLIbIK K6pceTKilTepi e3repriluTirid 3eprrey

HxataeB C.A., Ky36akoBa M.M., Xacanosa ['.)K., 'opneeBa E.A.,
XKaunOprpumna H.2K., Cepena T.I.

Tyiiin

Anrpimiapttap MeH MakcaT. JKaceiMblk KaszakcTaHHBIH aybUl IIapyambUIBIFBI  ©HAIpiCiHIETI
MEPCHEeKTUBAIBI AAKbULAAPABIH Oipi 0obInm TaObulaabl. OCIMAIKTEPIiH HETI3r1 MapyanbulblK KYHIbI
OenrinepiHiH y3aK yakbIT OOWBI ©3TeprillITiTiH Y3/IiKCi3 Oaranay CeleKIUsAIarbl dKYMBIC Ke3eHIEepiHIH
Oipi 60BN TaOBUIAABI. 3EPTTEYAIH MaKCaThl MEXAHWKATAHIBIPBUTFAH XKUHAYFA YKapaMIbUTBIFBIHBIH
HET13T1 OCNTUIEPiHIH JKOFaphl MOHIMEH CHITATTAJIAThIH JKACHIMBIK TeHOTHUIITEPIH 3€PTTEY KOHE TaHJAy
Oonapl (eciMIiK OMIKTITi, TOMEHT1 OYpIIAKTHIH OEKiTY OMIKTIri )KoHE OHIMIIITT).

Marepuangap MeH oxmictep. Makanaga opTypii JaHIMA(THIK-TeOrpadusuIbIK alMaKTapIaH
(Peceit, Kazakctan xoHe ABCTpanns) OKENIHTCH JKACBIMBIKTBIH KOJUICKITMSIIBIK —YIATUIEpiHIC
MeXaHHUKaJaHbIPBUIFAH €T1H JKWHAYFa JKapaMJIbUIBIFBIHBIH MaHBI3/IbI KOPCETKIITEPiH 3epTTeyIliH
nepektepi kentipinren. ToxipuOe Kaparannmel aybin mapyamibUIbIFbl TOHKIpHOE CTaHIUSCHIHBIH
JKaFJaiblHAa aybUl MIapyallbUIBIFBl TAKbUIIAPBIHBIH MEMJIEKETTIK COPT ChIHAFBI SJ[iCTeMEeCiHe JKOHE
TOHI OypIak TYKBIMIAC TaKbUIIAPIbIH KOJUICKITUSACHH 3epTTey OOMBIHIIA ICTEMENTIK HYCKayIapra
coiikec xyprizingi (H. 4. Kopcaxos xone 6ackanap, 1975).

Hormwxkenep. BuOMETpUSIIBIK KOPCETKIINTEp MEH OHIMIUIKTIH, COHJal-aK OWOMETPUSUIBIK
KOPCETKIIITEP/IiH e3apa OalIaHBICHIH KOPPEISIIHUSIBIK Talay HOTHKECIHJIE KACBIMBIKTBIH €Ki Killi
TYPIHIH J€ TYPAKTBI OH TOYCIAUIIT aHBIKTAIABI. OHIMAUTIT OOHBIHINA ipi TYKBIMIIBI )KACBIMBIK YT LIEPI
OHIMJILTIrT KOFapbl xoHe cranmaptka TeH (ILL 485, Cakypa, PI 468898, PI 451764, PI 435960,
CraBsiHKa), all ycak TYKBIMJIBI KachIMbIKTapAbiH BUP, k-192 yirici crannaptka - Kpanuaka copTbeiHa
YKAKbIH aHBIKTAJIJIBI.

KopsiTeiaapl. 3epTTey OapbIChIHIA ANBIHFAH HOTIDKENIEep OOWBIHINA ipi TYKBIMIBI (Tabak) >KoHE
yCaK TYKBIMJBI KACBHIMBIKTBIH YJTUIEpl IPIKTENIN albIHIBL, OJap IapyallbUIBIK-KYHIBI >KOHE
MeXaHUKaIaHBIPbUIFAH JKWHAYFa >KapaMIBUIBIFBIHBIH ~MOP(}O0-aHATOMHUSUIBIK ~ KOPCETKIIITEPiHiH
TYPaKTbl MOHJAEPIMEH epeKILIeJICH i, ONapbl CENeKIHMAIBIK MPOLECTIH Keleci Ke3eHIepiHe EHTi3y
JKOCTIapilaHy/a.

KiaT ce3aep: xacsIMbIK; ToMeHT1 OypirakTsl Oekity Ouikriri (TBbB); ecimaix OMiKTiri; @HIMIUTIK;
KOPPEJISIIusI.

Study of variability of indicators of suitability for mechanized harvesting of lentil
(Lens Culinaris Medik) samples

Satyvaldy A. Jatayev, Marzhan M. Kuzbakova, Gulmira Zh. Khassanova,
Elena A. Gordeyeva, Nursaule Zh. Zhanbyrshina, Tatyana G. Sereda

Abstract

Background and Aim. Lentil is one of the promising crops in agricultural production of Kazakhstan.
Continuous assessment of the variability of the main economically valuable traits of plants over a long
period of time is one of the stages of work in selection. The aim of the research was to study and select
lentil genotypes characterized by a high value of the main traits of suitability for mechanized harvesting
(height of plants, height of attachment of the lower bean and productivity).
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Materials and Methods.The article presents the data of the study of the most important parameters
of suitability for mechanized harvesting in collection samples of lentils brought from various landscape-
geographical regions (Russia, Kazakhstan and Australia). The experiments were laid out in the conditions
of the Karaganda Agricultural Scientific and Technological Station according to the methodology of the
State Variety Testing of Agricultural Crops and guidelines for studying the collection of grain legumes
(comp. N.I. Korsakov et al., 1975).

Results. As a result of the correlation analysis of the relationship between biometric indicators and
yield, as well as biometric indicators between themselves (height), a stable positive relationship was
established for both lentil subspecies. In terms of productivity, samples of large-seeded lentils were
identified with higher productivity and equal to the standard (ILL 485, Sakura, PI1 468898, P1 451764, P1
435960, Slavyanka), and of small-seeded lentils, the VIR sample, k-192, was selected, which is closest
to the standard variety Krapinka.

Conclusion. Based on the results obtained during the research, samples of large-seeded (plate) and
small-seeded lentils were selected, distinguished by stable values of economically valuable and morpho-
anatomical indicators of suitability for mechanized harvesting, which are planned to be included in the
further stages of the selection process.

Keywords: lentils; height to first pod (HFP); plant height; yield; correlation.
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moHapanblK = BecTHHK Hayku Ka3axcKoro arpoTeXHHYECKOTro NCCIIeA0BATEIILCKOTO YHIUBepcuTeTa nMeHn CakeHa
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Tyiiin

AJFbIIAPTTAD MEH MakKcaT. ABCTPAIHMSUIBIK KbI3bUI KbICKBIITHI masiH Cherax quadricarinatus
(von Martens, 1868) »xorapbl penpoAyKTHUBTLIIr XoHE OeHiMIUTITIHIH apKachblHIa aKBaKyJIbTypaja
MePCHEeKTUBAJIBI TYP O0JIbIN TaObLIa k1. JlereHMeH, 1ocTypaai OasblK ecipy xKyienepi masH Tapi3Aiiepain
EPEKILETIKTePIH eCKePMEii]li, HOTIKECIHAEe OYJI OHBIH Ocipy THIMJAUIINH TOMEHIETEeIl. 3epTTey/IiH
MakcaThl IIassH JKac JapaKTapbIHbIH KapKbIHIbI ©CIpYy JKarJalblH OHTAWIaHIBIPY, OMOOHIMILTIKTI
apTTHIPY JKOHE pecypc IIBIFBIHAAPBIH a3alTy YIIiH TYWBIK CyMEH KaMTaMachl3 €Ty KOHIBIPFBICHIH
azipiey.

Marepuangap MeH ojictep. KOHIBIPFBI Kem JIeHTreWsl MOJIUIPONUIICH I Hayajnapkl 0ap MeTasul
xakTaybl (OmikTiri 12-20 cm, cy tepenairi 6-14 cm), pertey KyOblpiapsl 6ap cyasl Oepy *KoHE arbI3y
JKyHeciH, MeXaHUKaJIbIK 0apabaH Cy3TiCiH, Cy )KHHAKTAYIIBICH 0ap «3MEEBHK» TYPIHIIET1 ONOIOTHSITBIK
CY3TiHi, OaKTEPHUIM/ITI OHCYTe apHAIIFaH YIbTPAKYITiH MaMIbl )KOHE a3paToOp Ikl KAMTHU/IBL.

Horwmxkenep. TyibIK CyMeH KAMTACHI3 €TY KOHJIBIPFBICH A BCTPAIIUSIIBIK KbI3bLI KBICKBIIITHI IASTHHBIH
(Cherax quadricarinatus) xac napakTapblH 6CipyJie THIMAUIIK KOPCETTI, HOTHXKECIHIE OpTallia sKalIbl
camMak 2,9 t, eMipieHIiK 44,4-46,2% apanbFbIHIA 00K, OHIMIUTIK geHreii 80 Toymik imiage 131,5 r/m?
Kypanbl. LLbIFpIHAapABI a3alTY YIIIH CYMEH jKa0JbIKTay bl PETTEY KOHE CYbI Ta3apTy Ke3eKTi Type
JKYy3€ere achIPBUIIBL.

KopbiTeiHapl. TyHBIK CyMEH KaMTy IKYHECIHIH MOJICPHU3ALMUACHI JKOHE CY JalbIHIAYIbI
OHTaMIAHBIPY DJICKTP SHEPrHSCHIH TYTHIHYMEH KaTap, Cy IIbIFbIHIAPBIH a3alTThIN OHIMIUTIKTI
kakcapTTel. Hayamapapl Genry KaHHHOAMU3MII TOMEHJETIN, CYJbIH TYPAaKThl Ccarachl MEXaHUKAaJbBIK,
OMOJNIOTHSUTBIK JKOHE OaKTePHIMITIK Ta3apTyMEH KaMTaMachl3 €TUII. O3IpIeHTeH TYWBIK CyMeH
KaMTaMachl3 €TY KOHJBIPFBICHI MayCHIMJIBIKTBI €CKEpYCi3, IIasHIApIbIH YHEMII JXOHE TYPaKThl
OH/IIpICIH KaMTaMachi3 eteni. KOHABIPFBI akBaKyIbTypaHBIH TYPaKThl JlaMybIHa BIKIAJ €TEeTiH Oacka
IastH TOPI3ALIEp TYPIEpiH ecipyre MyMKiHAIK Oepeti.

KinT ce3aep: ABCTpasIMsIIBIK KbI3BUT KBICKBIIITHI IIasTH; aKBaKyJIbTYyPa; TYWBIK CYMEH KaMTaMachl3
€Ty KOHBIPFBICHI; TYPAKThl OHAIpIC.
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Kipicnoe

Jyauexy3unik massH Hapeirel 2025 xputel mamamern 624,7 moa AKILI mommapeia kypam, 2034
xopuFa Kapaid 1 004,57 mota AKLL gosmapeiHa sxeTei aern 0oipkanyaa, 0yi1 6ommkamM sl kesere (2025-
2034) cana 5,42% xbuiasik ecy KapksiabiH (CAGR) kepcereni [1].

ABCTpPaJIMSUIBIK KbI3bUI KbICKBIUTHI assH Cherax quadricarinatus ABCTpaTUsIHBIH COJTYCTITiHAE
skoHe JKaHa ['BUHESTHBIH OHTYCTITIH/IE TapaJiFaH TYIBI CYABIH €H ipi JeKamoaTapbiHa skataasl. On epre
JKETUTYMEH KaTap, PelpOayKTUBTLUIIKTIH KOFaphl JCHICHIMEH TaHbIMAJl, SFHH aHAJIBIKTapbl MbIHHAH
acTaM >KYMBIPTKa calyFa KaoineTti. TaOuru TipIuiiik skargaibiaga Oyi1 Typ o9aeTTe Oasty arblll )KaTKaH
arpIHIbUIApFa OeiiiM, JeTeHMEH OpTYpIi opTaja MONyJAIMsap KypyFa MYMKIHIIK OepeTiH apTypii
KOpLIaraH OpTa XarAailapblHla JaMH anaibl. byl OHONOTHSUIBIK JKOHE HKOJOTHAJIBIK EpeKLICTIKTep
KBI3bIJT KBICKBIIITHI IMASHJIBI OYKLT oJieM OOMBIHINA TAPTHIMABI XKOHE TaHbIMAIl TYP PETiHJE TaHBITHIIL,
Procambarus clarkii (Girard, 1852) masHblHaH KEWiHT1 EKIHIII 3KOHOMHUKAIBIK MAaHbI3/IbI TYpre
alHaNABIpIbI [2].

bacrankpina ABCTpanMsUIBIK KbI3bUT KBICKBIILITBHI MIASHABI ©CIPYy TEK >KaKChl KbUIBITHIIATHIH
Cy aWABIHAApBIHAA JKAWBUIBIM 9MICI apKbUIBI KYPri3ijmi. bysl HBICAaHHBIH aKBaKyJIbTypachl COHFBI
OHXXBUIJBIKTA KAPKBIHIBI KOHE IMPOTPECCHUBTI TEXHOJOTHSUIAPIBI KOJJAHA OTBIPBIN, aHTapIibIKTal
KOFapbl JeHreiire kerepinai. CyblK KINMATTBIK JKarnainap, Kejaeci Ke3eHIepAe: YhUIABIPBIK LAy,
WHKYOAaIus JKOHE JIEPHICIIIEP/i, 1apaKTapAbl ecipy TYHBIK CYMEH KaMTy JKyHelepiH MIHAeTTI Typ/e
Konmanyael Tanan eteni [3]. ConbiMeH Oipre, KOHBIp)KAK KoHE CYOTPOMUKAIBIK KITUMATRI Oap enaepe
ecipy opMeH OaKbLIaHAThIH YKaFaiia sxamracapl [4].

TyHBIK CyMeH KaMTy KyHenepiHiH opTypJi aHbIKTamanapsl Oap, Oipak ojap eH aJJbIMEeH Kyie
keseminiH 90% acTaMbIH KaiiTa OHICHTIH KOHABIPFBIIAP JAETI TYCIHLIIM, T aJIMacy yakbIT OipJirine xyiie
keseminiH 10% a3prH Kypaiins [S]. TyHBIK cyMeH KaMTy TEXHOJIOTHACH TaMyIbIH SPTYPIIi Ke3eHIEPiHIe
JKOHE KOpIIaFraH OpTaHbIH PTYPJIi )KaFIaiiiapblH/a aKBaKyJIbTypa HbICAHATAPBIH OCIpY YIIIH MaHBI3/IbL.
MpIcabl, aHaNBIK TONTHI KYTY YILiH KOJJaHBUIATBIH XKYHelep )KYMBIC IPUHIMI OOMBIHIIA YBUIIBIPHIK
WHKYOAlMsIaHAThIH, JEPHICUIIEp MEH Kac Japakrap ecipijieTiH Xylenep, caTy YIIiH ecipileTiH
JKYHelepIeH epeKIIeeHyl MYMKIiH, OMTKeHI THIFBI3IBIKKA, OnoMaccara, CyIblH carachklHa HEMEeCe OHBI
TYThIHyFa KOWBUIATHIH Tajanrtap opTypuii. JlereHMeH, TYHBIK CyMEH KaMTy JKYHEJEpiHiH dKYMBIC icTey
MPUHLUINTEP] 6CipiireH OajbIK TYpiHE KapaMacTaH e3repicci3 Kanaapl. TYHBIK CyMeH KaMTy JKy#emnepi
KOpLIaFraH OpTara Toyelai eMec OaKplIaHATBIH 6Cy KaFAalbIHAA, Y31IicCi3 6cipy apajbIKTapbIHAA CYAbI
a3 TMmaifajgafa OTHIPHIT OAJBIK OHAIpyre MYMKIiHAIK Oepemi. COHBIMEH Karap, TYHBIK CyMEH KaMTy
TEXHOJIOTHSCHI KOCBUIATBIH JKOHE JKYHEIET] CYbIH canachliH 0aKplIay apKblIbl 6Cipy HbICAHATAPBIHBIH
TIPIIUTIK KEe3CHEPiH, 6CYy KapKbIHBI MCH JICHCAYJIBIFBIH OHTAMIAHABIPyFa MYMKIHIIK Oepeni [6, 7, 8,
9]. Cynsl xen Memepae (>90%) xaiita naiiganaHaTelH OAETTErl TYHBIK CYMEH KaMTy KOHABIPFBICHI
JKWHAKTAJIFaH TIPIIUTIK eHiMaepiH (a30T meH (ocdar KOCBUIBICTAPBI), OPTaHHUKAIBIK 3aTTap MEH
OONIIEeKTEPICH CYIbI Ta3apTy HeMece TYPJICHIIPY YIIiH OHMIPICTIK pe3epByapiap MEH CYyIbl maspiiay
Oemiminen Typansi [7, 10, 11, 12].

Kebinece masta Topizainepai KoOeUTy yIIiH KapanaibiM OanbIK ecipy KOHIBIPFBIIAPBIH KOJAAHAIbI.
Hlasta Topizainepre apHajIfaH KOHABIPFbUIAP CTAHAAPTTHI XKaOABIKTAp JKUBIHTBIFBIHAH TYPAabl: ecipy
MUCTEPHATAPHI, IUPKYIISIUSITBIK COPFIIAP, MEXaHUKAIBIK Ta3apTy KOHBIPFBICH, OMOIOTHSUIBIK CY3T1,
TEPMOPETYJIISITOP KOHE THIFBI3BIFBI JKOFAPBl aTMOC(EPABIK ayaHbl KETKI3eTiH KOMIIPECCOp TYPIiHACT1
aspaunsuiblK KypeUtrbl. Llasa Topisminepai keOelTy YIIiH KapamaiblM Oaliblk ecipyre apHajFaH
Oaccelinaepal maiimaimany OyJ Typre apHajfaH apHaibl XKaOIBIKTBHIH OOJMaybIMEH OalIaHBICTHI.
CoHBIMEH Katap, oJIapAsl OCipyIiH OMOIOTHSIIBIK KoHE OMOTEXHUKAJIBIK HETi3mepl OalbIK ecipyMeH
CaIIBICTBIPFaH/Ia ©31H/IIK epeKIIeTIKTepTe e, HOTIKECIH e alfHaIIbIM JKYHeJIepiH Kypy OapbIChIH/IA OChI
©3TeIILTIKTEP/Ii eCKepy KaXKeT.

Byt 3eprTeynin MakcaTbl ABCTPaJIMSUIBIK KbI3bLT KBICKBILTHI WassHHBIH (Cherax quadricarinatus)
)Kac TapakTapblH 6Cipyre apHaIFaH TYWBIK CYMEH KaMTy KOHIBIPFBICHIH OHTAMIaHIBIPEIT, OHIMIUTITIHES
ocepiH Oaraiiay.

MarepuaJjigap MeH dicrep

Byn xymeic Ooitpiama 3eprrey Lllepxan Myprasa aTeIHIars! XalbIKapalblK Tapas YHUBEpCHUTETIHE
KapacThl «AKBaKyJIbTypa» FBUIBIMU-OHIIPICTIK OPTANBIFBIHAA XKYPTi3iIil, MIasH Kac JapaKTapblHbIH
TE3 OHE HOTIKEI OCyl YIIIIH MIHISTTI mapTTap caktayisi [13].
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3epTTey HBICAHBI pETiHIE ABCTPANMIIBIK KbI3bII KBICKBIITH assH Cherax quadricarinatus yxac
nmapaktapblaeiH 2600 manacel (optama camMmarsl 0,09 1) xommaneuiael. Onmap opkaichichl 520 kac
JlapakTaH TYPaTBIH O€C SKCIIEPUMEHTTIK TOIKa O6TiH/i (€Ki peTTiK KalTalaHbIM).

Kac napaxrap toymirine «Alltech Coppens B.V.» (Hunepnanmbl) TYHipIIiKTeITeH keMiMeH (aKybI3
Meuepi 54-58%) nene canMarbIHBIH 3-5% MeIepin/e KOpEeKTeHAiPiIi.

ABCTpaNUSIIBIK KBI3BUT KBICKBIITHI masHabl (Cherax quadricarinatus) ecipyre apHaJfaH TYHBIK
CYMEH KaMTaMachl3 €Ty KOHJBIPFBUIAPHI KeJeCi KOMITOHEHTTEP/II KAMTH/IBI: KOII JACHI eIl Hayalap Ibl
OpHAJIaCTBIpYFa apHaiFaH Mertan jkakray (18); skac mapakrapnbl ipiktey yimiH Oemimzaepre Oemy
MYMKIHZITT 0ap THAPOOMOHTTApHbl YCTayFa apHajFaH IOJMIIPONIIEHHEH jkacaiaFraH Hayamap (15);
KYOBIpIap il KAMTHUTHIH CYJIbI Oepy jkoHe arbIzy xkyheci (1, 8), kparmap (17), cy 6epy KapKbIHIBLIBIFBIH
(14) xone cy neHreiiin perreyre (16) apHaiFaH >KBUDKbIMaNbl Kente KyObipmap. Cyapl maspray
KOHBIPFBICHI CY/TbI Ta3apTyFa apHAJIFaH OPHATHUTFAH KOHTPOJIIEPi 6ap MEXaHUKAIBIK OapabaH Cy3TiciH
(2), dbromoTHANBIK CY3Tire cy Oepy MaKcaThIHIA CY JKHHAKTAYIITBI-CYyMMAaTOP/HI (3), MUKPOOPTaHU3MIED
CyOCTpaThI peTiHeT] TUTACTUKAIBIK TYHIPIIIKTePICH TYPATHIH CY )KHHAKTAYIIHI (6) «3MEEBUK» TYPIHJIET1
OmoorusTBIK Cy3riHi (7), KBapIl )KoHE YIBTPAKYITIH coyleciMeH OaKkTepHIUATIK oHey OyorsH (9),
CYJIbI OTTETIMEH KaHBIKTBIPYFa apHaJFaH aya nopireHai kommpeccopi (10), MeMOpaHaIIbIK a3paTopIsl
(11), aifHamBIM COPFBICHIH (4) jKoHE Cy3risiepre cy )Kidepy MaKCcaThIH/a OPHATBIIFAH JKOFAPHI KbICHIM/IBI
copreiabl (13) xamTHael. TYHBIK CyMEH KaMTaMachl3 €Ty KOHJBIPFBICBIHBIH Tpa(HKaIBIK MOJIEINTI
1-cypeTTe KepceTiireH.

1-cyper — ABCTpanusUIBIK, KbI3bLI KBICKBIIITHI MIASHABI ©CIPYIiH A9CTYPIIi 91ici

KoHIpIpFeIHEL 93ipiiey ABCTPaIMSUIBIK KbI3bUT KBICKBIIITHI MIASHABI ©CIPYIiH OHOJIOTHSIIBIK KOHE
OMOTEXHUKAJBIK EPEKIIENIKTEPiH eCKepe OTBIPBIN >KYpri3inai. Herisri Hazap OHONpOAYKTHUBTUTIKTI
apTTBIPY KOHE PECypc MWIBIFBIHAAPBIH a3alTy MakcaThIHAA Kac Japakrapibl YCTay >KardaiiaapbiH
OHTalnanapipyra OarbiTTanFad. CynblH €H a3 TEPeHIIr MEeH HayanapIblH OUIKTIri SKCIEepUMEHTAAbI
TYpAE 3epTTenai (HayaHslH OuikTiri ymin 12-20 cM oHe cyAblH TepeHairi ywiH 6-14 cm). Hayanap
naiansl ayMakThl YIFAUTY YILIIH JeHreiyiepre OpHaNacThIpbULABI (IocTypii 3-4 neHreid opHbIHA S-
6). bekity apmarypacblHbIH KYHBIH TOMEHIETY MaKCaTbIHAA CYMEH >KaOJBIKTayIbl PETTey ASCTYPIIi
TYTKaJapblH OpHbIHA KYOBIpJIap apKbLIbI KY3€re achIpbUIIbl. BHOIOTHANIBIK CY3T1 Cy )KUHAKTAaYIIBIMEH
O1piKTipiin, KeHICTIKTI OHTAlIaHABIPY MaKCaTBhIH/IA MEXaHUKAIIBIK CY3TiHIH YCTiHE OPHAIaCThIPBUIIBI.
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CyapiH camachl Ke3eKTi Typje TY3eTUIIi: MEeXaHHWKaIbIK TazapTy (OapabaH Cy3rici), OMONOTHSIBIK
TazapTy (yJbI a30T KOCBUIBICTAPBIHBIH TOTHIFYHI), OAaKTEPUIIUATIK OHCY (YIBTPaKYJITiH) )KOHE a’parus
(oTTEeTiMEH KaHBIKTBIPY).

Herisri xepcetkimrep ap 10 Toynik caifbiH enmieH i (6apibiFsl 8 ke3eH). Opraria canrMak JToiIiri
0,01-1 T gmama3oHBIHIA OOJATHIH DJIEKTPOHIBI Tapa3bl apKbLIBI AHBIKTAIIBL. OMIPIICHIIK TEHTeH1
OacTamKpbl J)Kac TapakTap CaHBIMEH CabICTRIPFaHIaFbI Tipi JapakTap yJieci peTinae ecenteni. buomacca
opTalla calMaKkThl Tipi KaJIFaH Japajap CaHbIHa KOOSHTY apKbUTbI aHBIKTAIIBII, OHIM/IUTIK OMOMacCaHbI
Hayaap/sIH ayqaHbiHa 0eiry apKeutel ecenreni (5,32 m? 6ip Tomka).

AJBIHFaH JIEpeKTep TONTAp apachlHAarbl albIpMaIIbUIBIKTAPIEl Oaranay ymiH ManH—-YuTtHu U-
kputepuiti apkputel (p<0,05) Microsoft Excel wone Statistica 12 OarmapiamMalbIK XYWeCiH KoJmaHa
OTBIPBIIL, YKAJITBI KAOBIIAAHFAH oficTeMeep OONBIHINA TaTTaHIbI.

HoaTuaxesiep skoHe TaAJIKbLIAY

O3ipJeHreH TYHBIK CyMEH KaMTaMachl3 €Ty KOHJBIPFBICHI OHIIPICTIK ayAaHiapia IIasH jKac
JapaKTapbIHBIH OHIMIILTITIH )KOHE 6CYiH KaMTaMachl3 eTTi. Oprarnia canMak 2-cyperTe KopceTinren e
0,09 T Gacrankp! KkepceTKimTeH 2,9 T neiin ecti. by Toymnirine 7-66 Mr caaMak KOCyFa COMKeC Kelefi.
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Owmipmennik 88% xepcerkimrineH 81% peitin TeMeHaeni, an COHFbI MoHI 44,4-46,2% Oonubl.
ABCTpaNTUSUIIBIK KBI3BUT KBICKBIIITHI IIASH KOFaphl KAHHUOAIN3M JICHIeiiMeH Oelnrii, acipece mabdakrap
apachlH/a, OYJT OJapAbIH TEPPUTOPUSIBIK MiHE3-KYIIKBIMEH TYCIHIIPIIETIH arpecCusIMEeH OaillIaHbICThI
[13] (3-cyper). CypwinTay MEH >KacbIpblHYy OpPBIHAAPHIH KOJJAaHyFa KapamacTaH, KaHHHOAnIn3M
IIBIFBIHAAPABIH eleyii (akTopel Oombin Kanma Oepzi. JlereHMeH, »KachIpblHY OPBIHAAPBIH KOJAaHY
OHBIH OCepiH TOMEHJIETIN, OHTalIaHABIPY (MBICANBI, KeKe YAIBIKTap) eMipmeHmikTi 80-90% neitin
apTTRIPYHI MyMKiH [17].
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3-cypeT — OMIPIICH/IIKTIH Ke3€H apajIbIFbIHAAaFbl ©3repic THHAMHUKACHI
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buomacca 4-cypetke coiikec 46,8 T geHreitinern 1053 T ImIBIHBIHA JIEHIH ©CIM, ©MIipIICHIIKTIH
TeMeHieyine OainanbIcThl 680,9-717,5  neHreiiHe NeiiH a3anbl.
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4-cypeT — bruomMaccaHbIH KE3€H apalIbIFBIHAAFEI ©3Tepic TMHAMHUKACHI

OniMainik 128-134,9 r/mM? nmeHreitine skerirm, mamamen 215-225 mapak/mM? KOpPCETKINIHE COWKeC
kenemi. by HoTmke ykcac xyienepaen (120-200 mapax/m?) 25 % xorapsl [17] (5-cyper).
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5-cypeT — OHIMIUTIKTIH Ke3€H apasbIFbIHIaFbl 63repic JUHAMUKACHI

Byn nayanapeix Ouikririn 12-20 cM [uana3oHbBIH]IA )KOHE CYABIH TEPEHIIITIH 6-14 ¢M apalibIFbIH/IA
OHTAMIaHIBIPY apKbUIbl MYMKiH OONIbl, OyJ ACHIreHIepaiH caHblH ASCTYpii 3-4-TeH 5-6-fa aeiiH
apTTBIpyFa MYMKIiHIIK Oep/i, OchUIaiila ecipy YILUiH Maiaansl ayMak KeHEeHTiIi.

PecypcThIK IIBIFBIHAAPBIH aUTAPIBIKTAH TOMEHICYiHE A€ KOJ JKeTKI3UIIi: ¢y WbIFbIHBL 60%, Ker
JeHreisli KoHAbIpFbel Hayackl 180 i/m*-men 70 n/m? neiiin kpickapabl. TyTKanap/bplH OpHBIHA PETTey
KYOBbIp/IapblH KoJIJaHy OCKiTy apMaTypachblHbIH KYHBIH TeMeHjaeTyre okengi. Cy KMHaKTayLIbIHBI
OMOJIOTHSUTBIK CY3TiMEH OipiKTipy KoHE OMOIOTHSUIIBIK CY3TiHI MEXaHUKAIIBIK CY3TiHIH YCTiHE 6-CypeTTe
KOpCEeTUIreHAel OpHANaCTbIPy, OHIIPIC OPbIHAAPBIH Naliaaany1bl OHTAIAHIBIPYFa BIKIAT ETTi.
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6-cypet — Cy naiibiHay OJOTBIHBIH KAkl KOPiHiC

CoHbIMEH KaTap, TOMEH KyaTThl yIbTPaKYJITiH JKYHECiH, JKeHIT MEeTalJbl JKaKTaylapiabl KoHe
Hayanap YLIH MOJMIPONWICHHIH a3 eJIeMiH NaiJjanany KbUIBITY MEH KyaT HIBIFBIHAAPBIH a3aiTyra
MYMKIHJIIK Oep/ii.

banmamanbl KOHIBIPFBUTAPMEH CaNBICTHIPY, KOJAAHBICTAFBl IIEMIIMIED IIasH TopPi3ALIepIiH
epeKUIETIKTepiH eCKepMEHTIHIH HeMece MaijanaHy TYPFbICBIHAH THIMIUTII TOMEH eKEHIH KOpCeTTi
[14, 15, 16]. MbIcaJibl, TiK K9HE KOJICHEH TIPEKTEP/Il KAMTHTBIH KOII JICHI eIl KOHCTPYKIIHSI dKYMBICTa
Cy KabaTTapblHAarel 00BEKTIIEP Il TOMBIK OaKbLIAYy IbI KAMTAMAChI3 €TIe/li, COHBIMEH KaTap Maijaiany
OapbIChIHA KOJTaWChI3ABIKTAP TYABIpaas! [14]. CambicThipManbl TYpAE, 93ipJieHreH KOHABIPFBI CYIbIH
JIEHTei MEH KApKBIHIBUIBIFBIH IIOJ1 PETTEyre, COHMal-aK KaHHUOAIM3MII TOMEHICTY YIIH IKac
JapakTap/bl ipikTeyre MyMKIHIIK Oep/Ii.

TyHBIK CyMeH KamTachl3 €Ty Kykenepinaeri ouorexnonorusiiapaa eHimaimk 150-250 mapak/m?
nenreiiine 70-80% eMmipIIeHIKIIEH XKeTel, OipakK Cy IIBIFBIHBI )KOFAaphl 0oaabl. FamaMasiK momymap
ANBIHFAH HOTIKENIEP/IiH, dcipece, JKbUT OONFBI OHAIPIC MaHBI3IBl CAHAIATHIH KOHBIPIKAH KIMMATTHI
OHIpJIep YLIIH aca MepCcreKTUBaNbI eKeHiH atam otexi [17].

Hayamapaer Geny kaHHHOAMM3MII IOCTYpIi KylemepMmeHn canbicThipranaa 20% azaitrtel [14].
CynpIH TypakThl canacsl (ammuak <0,1 mr/in, autputrep <0,05 mr/m, orreri 6-8 Mr/i) Ke3ekrti Typue
Oakputanabl. KypbpulFaH TYWBIK CyMEH KamTaMmachl3 €Ty JKYHeci aHaJorTapbIMEH CallbICTBIPBUIBII,
HOTIKECIHIE OHBIH OMOOHIMIUTIKTI apTTBIPY, CY JKOHE SHEPTUSHBI YHEM/IEYy OOMBIHIINA CATBICTBIPMAITHI
OocekecTiTiH aHbIKTamb! (1-kecre).

1-kecte — TyHBIK CyMEH KaMTaMachI3 €Ty )KYHeCiH 03re )KYMBICTAPMEH CaJIbICTBIPY

buoenimMimik, Cy Kac DHeprus Temneparypa,
Kytie KI/M?/IIUKIT IIBIFBIHBI, JlapaKTapabIH TYTBIHY, °C
/MY ik | emipmieriri, % | (kBT-car/m?)

Kypbinran TyibIK 2,5-3,0 60-140 44-46 0,8-10 24-28
CyMEH KaMTy Ky#eci

JacTypii TYHBIK CyMeH 1,8-2,2 150-200 75-80 1,2-1,5 22-26
KaMTy Kyiteci [14]

buotom [15] 1,5-2,0 180-220 70-75 1,4-1,8 20-25

YcbHbUTFaH Kyie op mukiie 2,5-3,0 kr/m? OHMOOHIMIUTIKTI, OTBIPFBI3Y ThIFBI3IBIFEI 40—60 nana/m>
Oosrania xac mapakrapiabie 85-90% Ttipuiiirin kamtamace3 erefi. lereamen Oy moH 44,4-46,2%
neitin temenneni. lllasHnapasl ecipyiH HETI3ri IIEKTEyl, acipece epeceKk JapaKTapliblH KOFapbl
TeIFbI3BIFbIHAA (10-15 mapak/m?) [13].

251



C.CEM®YAAVNH ATBIHAAFB KA3AK ATPOTEXHUKAABIK 3EPTTEY YHUBEPCUTETIHIH, FHIABIM JKAPIIBICH: [TOHAPABIK No 3 (127) 2025
ISSN 2710-3757, ISSN 2079-939X, AVBUI LITAPY AILILIJIBIFBI FBIJIBIMJIAPBI

[HasH Topi3miziep aKBaKyJIbTYpachblHAa TIPIILIIK €Ty OpPTacChIHBIH TapaMeTpiiepiH, OTBIPFHIZY
TBIFBI3IBIFbIH, ©JIIIEMIIK-MaCCANIBIK KOHE KbIHBICTBIK KYPaMbIH OaKbUIayFa MYMKIHJIIK OepeTiH TYHbIK
CYMEH KaMTaMachI3 €Ty JKYHeCiH maianany epekiie opsiH anaasl [ 18, 19]. Omapasr Kongany TaOuFu cy
KolMasapblH/a OHTAIIIBI TEMIIEpaTypa MOHICPiHEH TOMEH TYCETiH aiiMaKTapAa TepMOQUIIbIi Typiepai
OCIpYIIiH JKaIFBI3 MYMKIH oJici OOJNBIN TaOBIIambl. O3IpPIEHTeH KOHIBIPFBI ABCTPATUSIIBIK KBI3BLT
KBICKBIIITHI IIasiH ©Cipy/ie FaHa eMeC, COHBIMEH KaTap yKcac >KarJaiaapabpl KaKeT eTeTiH 0acka ImasH
TOPI3ALIEP Il Ie ocipyie KONAaHy MYMKIHIIITIHE He.

KopbITbIHABI

TylibIK CyMEH KaMTachl3 €Ty KOHABIPFBICHI ABCTPANMSUIBIK KbI3bUT KbICKBIIITHI ImIasH (Cherax
quadricarinatus) jkxac IapaKTapblH ecipyJle THIMIUTIK KOpPCeTTi, HOTIIKECIHAE OpTallla *KaJbl CaIMak
2,9 1, emipmreraik 44,4-46,2% apansireiaaa 0ombir, eHIMAUTIK neHredi 80 Toymik iminge 131,5 v/m?
Kypazabl. HoTmkenep xKyHeHiH TUITIK TYHBIK CyMEH KaMTy JKyHesnepiHe KaparaH/1a apThIKIIBUIBIKTAPBIH
kepceTtin (eHiMIimik 25%-Fa orapsl, cy TYThIHYy 60%-Fa TeMeH), OHBI LIEKTEYJ]i pecypcrapbl Oap
OHIpJIep/ie TYPAaKThl KOMMEPIHUSIBIK OHAIpic yIriH Oonamarer 30p eremi. Cy JEHTeHiH a3aiiTy xoHe
epeceKTepre apHaJFaH KeKe KopanTap/sl naiianany OOWbIHIIA KOCBIMILIA 3epTTeyJiep (ThIFbI3ABIFbI 10-
15 napak/m?) sxyHeHiH THIMIUTITIH oaH opi apTThipa anajpl. JKyleHiH cyabl TyThiHYIbI 60% a3aiTyb
XKOHE OHIMIUTIKTI yYKcac KyHesJepMeH cayblcThIprania 25% apTThlpy MYMKIHAIT OHBIH ©HEPKACINTIK
aKBaKyJIbTypara oNeyeTTi ocepiH aikpiHzaiinpl. Cy MIBIFBIHBIHBIH TOMEHICYI THIMAI KalTa eHaey
KOHE TYTKaJapblH OpHBbIHA PETTEY KYOBIpJIapblH MaiifaiaHy apKbUIbl KOJI JKETKi3111i, Oy COHbBIMEH
Karap OeKiTy apMmarypacblHbIH KYHbIH TeMeHAETTi. Cy >KMHAKTayIIbIHbl OWOJOTHMSAJIBIK Cy3riMeH
OipiKTipy KoHEe OMOPMIBTPII MEXaHUKAIBIK CY3TiHIH YCTiHE KO OHIIpIC KEHICTITiH MaigaiaHy bl
OHTaMJIaHIBIP/IBL, aJl KyaThl a3 yJIbTPAKYJTiH COyJIEN Ta3apTy KYHECiH, )KEHUI MeTaIbl KaKTayJapabl
KOHE IMOJHUIPONMICHHIH a3 MOJIIEPiH KONJaHy 3HEPrusi MEH KbUIBITY IIBIFBIHAAPBIH a3alTThl. by
HOTIDKEJIep JKbIT OOWBI YHEM/I TYPJE Tipi ©HIMIII aly/Ibl KAMTaMachl3 €Te OTHIPHIM, MasH OW3HEeCiHIH
MayCBhIMBUIBIFBI MOCEJIECIH HICHIYAC KYPACTBIPBIIIFAH KOHIBIPFBIHBIH AJICyeTiH KepceTeni. KoHabIpFb
aKBaKyJbTypaJa YKcac Karaaimapasl KaKeT eTeTiH 0acka ImasH Topi3aiiep TypiepiH macmradray
YIIIiH 9JIeyeTTi.

ABTOpJIApbIH KOCKAH YJeci

AU, JIP, AA: 3eprreyai pacimaeni, saeduerTepai kaH-KaKThl 13AeCTip/i, )KUHAJIFaH JepPeKTepIi
Tanmaapl JkoHe Koipkaz0auel maiibiHmanel. JI sxone AK ToxipOmernmik >KyMBICTapAbIH OapbICHIH
Oaxprmanel. JII, HI' >xone BA: Komkasz0ara Ty3eTy €HTI3ill, COHFBI KE€3€HIH NaWbIHIaAbl. bapibik
aBTOpPJAP KOJKA30aHBIH COHFBI HYCKACBIH OKBII, OacTara NIbIFApyFa YChIH/IbL.

Kap:kpu1anapIpy Typajibl aknapat

Kympic BR24992799 «KabbIk cyMeH kaOApIKTay KOHABIPFBUIIAPBIH KOJIAaHA OTHIPHIM, 9pTYpJIi
AKBaMOJICHHET OOBEKTIJIEpiH KapKBIH/IBI KOHE JKOFaphl OHIMI OHIIPYAiH jKaHA TEXHOJOTHSJIAPHIH
KETUIIpY JKoHE 93ipiey» ko0ackl meHOepiHae OphIHAANAB. FhuThIMU jk00a «FBUTBIMIBI JaMBITY)
217-6ropKeTTik OaraapiaMachl, «F bITBIMU JKOHE/HEMeCe FRUTBIMU-TEXHUKAIIBIK KbI3MET CyOBeKTiIepiH
OarmapiaMaiblK-HBICAHANBl  KapKeumaHaplpy» 101 imki  Oarmapmamacel  OOWBIHINA — FBUIBIMH
OarapiaMaHbl JKYy3ere achlpyFa MEMIIEKETTIK TAIlCHIPBIC IEHOEPiHIe Kap KbLUIaHIBIPBUIIIBL.
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Pa3paboTka 3aMKHYTO# cMCcTeMbl BOJOCHAOKEHUS A/l BbIPALIUBAHUS ABCTPAJIUIICKOrO
KpacHOKJIeIIHeBOro paka Cherax quadricarinatus

I'maasros H.C., Hlymeiiko J[.B., Aprsicranranuesa B.A., AOutbexoBa A.Y.
Komum A.E., bpuruma A.B.

AHHOTAIUA

[Ipeamocbuikn M Lenb. ABCTpaluiicKMid KpacHOKJIEHIHEBBIH pak Cherax quadricarinatus
(von Martens, 1868) sBnseTCS MEPCHNEKTUBHBIM BUAOM JUISI aKBaKyJIbTYphl Onarofgaps BBICOKOM
PENPONYKTUBHOCTH U afanTUBHOCTH. OJTHAKO TPaJAWLHMOHHbIE PHIOOBOJHBIE CUCTEMBbl HE YUUTHIBAIOT
cnenuduKy pakooOpa3HbIX, 4TO CHWXKaeT 3(P()EeKTHBHOCTHh BhIpaliuBaHus. llenbro wucciemoBaHus
ABJSIETCSl pa3pabOTKa YCTAHOBKM 3aMKHYTOI'O — BOJOCHAOK€HMsA I ONTHMU3ALUM  yCJIOBUH
WHTCHCUBHOTO BBbIPAIMBAaHMUS MOJIOANW PAKOB, IOBBILICHUS OHONPOIYKTMBHOCTH W CHUIKEHUS
pecypco3sarpar.

Marepuansl U METOAbl. YCTAHOBKA BKJIIOYACT METAJUIMYECKUI KapKac C MHOTOSPYCHBIMU
MOJIUIIPONTMIICHOBBIMY JIOTKaMu (BbicoTa 12-20 oM, riayOuHa Boasl 6-14 cM), cucTeMy MOAa4YH U CIIMBA
BOJIBI C PETyJIMPOBOYHBIMHU NATPYOKaMU, MEXaHHYECKH OapabaHHbIN GUIBTP, OMOTOTHUECKUH QPUITBTP
THUIIA «3MEEBUK» C BOJOHaKonuTeaeM, Y D-nammy i OakTepuuIHoi 00paboTKu U aspaTop.

PesynpTathl. YcTaHOBKA 3aMKHYTOTO BOJ00OOECTICUEHHS TIOKa3ana 3 PEKTUBHOCTD B BHIPAIIMBAHUN
MOJIOIN ABCTpamuiCKOro KpacHokjiemHeBoro paka (Cherax quadricarinatus), B pe3ynbTaTe 4ero
cpemHUil o6l Bec coctaBui 2,9 T, BepknBaeMocth 44,4-46,2%, a ypoBeHb POIXyKTUBHOCTH 32 80
cytok coctaBui 131,5 r/m?. PerynnpoBka BOJOCHA0KEHHUS M OUMCTKA BOJIBI OCYIIECTBIISUTHCH IO3TAITHO
JUIsi MUHUMH3ALIIH 3aTpar.

3axmouenue. Mopgepuuzanuss Y3B u onTtumMu3anus BOJIOMOJITOTOBKM CHH3WJIM 3aTpaTbl Ha
JIEKTPORHEPTHIO, BOAY W YIYYIIWIA SKCIUIyaTalMOHHbIE XapaKTepUCTUKU. CeKLHOHUpPOBaHUE
JIOTKOB YMEHBIIMIO KaHHUOATN3M, a CTa0MIbHOE Ka4eCTBO BOJBI IMOJICPKUBAIIOCH MEXaHUYECKOM,
OMOJIOTHYECKON M OaKTepHUIMIHON OouncTKON. Paspaborannas Y3B obecrneunBaer peHTabeIbHOE U
9KOJIOTHYHOE MPOU3BOJCTBO PAKOB, MPEOJ0JIEBas CE30HHOCTb. YCTAHOBKAa NPUMEHHMA Ul APYTHX
paxooOpa3HbIX, CIOCOOCTBYSI YCTOHYNBOMY Pa3BUTHIO aKBAKYJIbTYPBI.

KuroueBble c¢jioBa: ABCTpaIMICKAN  KPAaCHOKJICIIHEBBIH paK; YCTaHOBKA 3aMKHYTOTO
BOJIOCHAOKCHHUS; aKBaKyJIbTypPa; YCTOHUYNBOE IPOU3BOACTBO.

Development of a recirculating aquaculture system for the cultivation of the
Australian red-claw crayfish (Cherax quadricarinatus)

Nurbek S. Ginayatov, Dmitry V. Shumeyko, Venera A. Arystangalieva, Aelina U. Abitbekova,
Asylan E. Kopish, Artyom V. Brigida

Abstract

Background and Aim. The Australian red-claw crayfish Cherax quadricarinatus (von Martens,
1868) is a promising species for aquaculture due to its high reproductive capacity and adaptability.
However, traditional fish farming systems do not account for the specific biological needs of crayfish,
which reduces cultivation efficiency. The aim of this study was to develop a recirculating aquaculture
system to optimize conditions for intensive cultivation of young crayfish, increase bioproductivity and
reduce resource costs.

Materials and Methods. The system comprises a metal frame with multi-tiered polypropylene trays
(height 12-20 cm, water depth 6-14 cm), a water supply and drainage system with adjustable fittings, a
mechanical drum filter, a coil-type biological filter with a water reservoir, a UV lamp for bactericidal
treatment, and an aerator.

Results. The installation of a recirculating aquaculture system proved effective in the cultivation of
young Australian red-claw crayfish (Cherax quadricarinatus) resulting in an average body weight of
2.9 g, a survival rate of 44.4-46.2%, and productivity of 131.5 g/m2 over an 80-day cultivation period.
Water supply and purification were adjusted progressively to minimize operating costs.
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Conclusion. Modernization of the recirculating aquaculture system (RAS) and optimization of water
treatment reduced electricity and water consumption and improved operational performance. Tray
sectioning helped decrease cannibalism, while stable water quality was maintained through mechanical,
biological, and UV filtration. The developed RAS enables cost-effective and environmentally sustainable
crayfish production, thereby overcoming seasonality. The system can also be adapted for other crustacean
species, contributing to the sustainable development of aquaculture.

Keywords: Australian red-claw crayfish: recirculating aquaculture system (RAS); aquaculture;
sustainable production.
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Coken CelipymmnH atbiHaarsl Kazak arpoTeXHHMKaJbIK 3€pTT€Yy YHHUBEPCHTETIHIH FBUIBIM KapIIbIChI:
MmoHapablK = BecTHUK Haykn Ka3axcKoro arpoTeXHUYeCKOT0 UCCIIEI0BATEeIhCKOT0 YHIBEpcHTeTa MMeHN CakeHa
Cetidpynmmmna: MexaucuminHapabiii. — Acrtana: C. Ceidymnuna aterHnarsl Kasak arpoTeXHHUKAIBIK 3epTTEY
yuuBepcureTi, 2025. -Ne 3 (127). - P.257-267. - ISSN 2710-3757, ISSN 2079-939X
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YK 639.512 HccnenoBaresibckasi cTaThs

OuneHka BIANSHHUSA IIOTHOCTH MOCAJAKH NMPECHOBOHOM KpeBeTkH Po3endepra
(Macrobrachium rosenbergii) Ha BBIKHBAeMOCTb H CKOPOCTh POCTa
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AHHOTAUA

[Ipeanocsuikn U uenb. BelpamuBanue npecHOBOAHOW KpeBeTku Posenbepra (Macrobrachium
rosenbergii De Man, 1879) nabupaet Bce Oonbpnii 000poT BO BceM Mupe, Bkitouas ctpansl CHI.
Januplii BuA 00JagaeT BBICOKOW CKOPOCTBIO POCTa M BBICOKMMH BKYCOBBIMH U IHTATEIbHBIMH
kadecTBaMH. Ha maHHBIE MOMEHT Ooblias yacTh KPEBETOK BBIPALIMBACTCS B MpyJaxX B PErHOHAX C
OOJIBIIMM BETETAllMOHHBIM CE30HOM WJIM B TPOMUYECKUX cTpaHax. OJHAKO, BHIpAIlUBaHUE KPEBETKU
B PErHOHaX C YMEPEHHBIM KJIMMATOM HE MO3BOJIAET MOJYUYUTh JOCTATOUYHO TOBApHOM MPOIYKIUH 3a
ce30H. BrIpamniuBanne nepcrnekTUBHBIX ¢ KOMMEPUYECKOH TOYKM 3pEHUs] YIEHHCTOHOTHX B YCTaHOBKE
3aMKHYTOTO BOJOCHAO0KEHHUSI MOXKET CTaThb PELICHHEM JJisl PETMOHOB C MajbIM CpPEIHEr0/I0BBIM
TEeMIEpaTypHBIM CE30HOM, TaK KaK B JAHHOMH cHCTEME BO3MOXHO PETYJIUPOBATh BCE TEXHOIOTMUECKUE
MIPOILIECCHI ¥ BHEIIHUE YCIOBHUS cpebl oOuTanus. OnpeaeneHue miIOTHOCTH TOCAIKU B JAHHOM CITydae
UMeeT BaKHYIO poJib B 3()()EKTUBHOM BEICHUU aKBaKyJIbTYPHI.

Marepuansl 1 MeTo/bl. BelpamuBanue kpeBeTkd PozenOepra npoBoaAnIN B yCTaHOBKE 3aMKHYTOT'O
BoznocHaOxkenus (Y3B) npu Kazaxckom arpoTeXHHYECKOM HCCIIEIOBATENbCKOM YHHUBEPCHTETE WM.
C.Ceiipynnuna. YcraHOBKa COCTOMT M3 8 phIOOBOAHBIX OacceiinoB mo 2000 7, B Tpex M3 KOTOPBIX
MIPOBOIIIN BRIPAILIMBAHUE WICHUCTOHOTHX. J{JIsI KOHTPOJISl KauecTBa BOIbI HCIIOIB30BAIHNCH TPOPHIBLHOE
obopyznoBanue (TepMookcuMeTp U pH mMeTp), a Takke KanenabHbIe TECTH U ONIpeeSICHHS HUTPUTOB U
HUTPATOB. /{7151 onpeiesieHns BBKMBaEMOCTH U CKOPOCTH POCTa, N3yUEHUsI IMHAMHUKHU POCTa U CKOPOCTH
Habopa Macchl UCIIOIB30BATMCH OOILECTIPUHATHIC METOIMKH JUISI AKBAKYJIBTYPBI.

Pesynbratel. [Ipy 01MHAKOBBIX yCIOBHSX BBIPAIIMBAHUS, THIPOXUMUYECKOM PEKUME U KOPMIIEHUS,
B TpYIIIE C HAMMEHBIIECH MJIOTHOCTHIO MOCAAKH HAOOp MAacchl MPOUCXOJUII HAMHOTO OBICTpee, YeM B
IBYX ApYyrux rpynmax. IIpu oTHOCHTENPHO OAMHAKOBON HavalbHOM Macce, aOCOMOTHBIM MPUPOCT 3a
MEPUOJ] SKCIIEPUMEHTA B TPYIIIE C HAUMEHBILEH IOTHOCTHIO MMOCcaKu ObuT Ha 44% GoJblie, ueM B 3-i
rpymnie, 1 Ha 26% Oomnbiue, yeM B 2-ii rpynne. OTHOCUTENbHBIA NpUpocT B 1-if rpynme 0bu1 Ha 45%
Oomnblie, ueM B 3-ii rpynme u Ha 22% Oosnbliie, 4eM BO 2-i.

3axmouenue. Haubomnpas BepKMBaeMocCTh Obu1a B 1-i rpymme — 94%. Bo 2-ii u 3-i rpynne nanusii
mokasarenb cocTaBisul 86% u 82% COOTBETCTBEHHO. YTO CBHUJCTENBCTBYET O 0OJiee ONTHMAaTbHBIX
YCIIOBHUSIX BRIPAILMBAHUS IPH OTHOCUTEIBHO HEOONBIION nocaake. OJHaK0, HEOOXOIUMO YUUTHIBATH U
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TO, YTO HU3KHE IJIOTHOCTH TIOCAJIKH MOTYT MPUBECTH U K CHMYKEHUIO MTPOU3BOIUTEIFHOCTH X03HCTBA
Y JaHHBIA TOKa3aTenb IOJKEH OBITh OTPEryIMpOBaH, YUYHTHIBAS OTHOCHUTENBHBIE W aOCOIIOTHBIE
IIPUPOCTBHL.

KaroueBsble ciioBa: kpeetka Po3enbOepra; Y3B; mioTHOCTS IOCAAKU; BBIKUBACMOCTb.

BBenenue

B otpacim pribonoBcTBa M akBakyIbTypsl B 2022 Tomy ObUT NpOW3BENleH HAMOONBIIHNA 00BEM
MIPOIYKIINU 32 BECh TIEPHUOJ, KOTOPBIN cocTaBmiI 223,2 MITH T, 9TO B JCHE)KHOM BEIPKEHUU COCTABHIIO
472 mapn nomutapos CLIA. ITo pacuéram gaHHBIX MMOKa3aTesei moTpedIeHne MOPETpOyKTOB Ha AYIILY
Hacenenusi coctaBua 20,7 kr B rof. Tak, JaHHBIA cexTop obecreunn npuMepHo 15% moTtpedbHOCTH
JKUBOTHOTO O€JIKa BO BCEM MHpPE, B HEKOTOPBIX cTpaHax Adpuku u A3uM JaHHAsS IUQpa COCTaBIsLIIA
6oxee 50%. YuutbeiBas T0, YTO 00bEMBI BEUIOBA PHIOHOW TPOIYKITUN C MHPOBOI'O OKEaHa 3a IMTOCIICTHIE
JIECSITh JIET IPAKTUIECKH HE MEHSUTHCh, 00bEMBI BBIPAIIIMBAHUS PHIOBI B ICKYCCTBEHHBIX YCIOBHUAX U HA
Bogoémax o cpaBHeHuto ¢ 2020 rogom Beipocnn Ha 6,6%. Ilo mpenBapuTeabHBIM pacuéram JaHHas
oTpaciib obecrieunna 57% npoayKIUU MOPEIPOIYKTOB /IS YIIOTPeOIeHuUs uenoBekoM [1].

KpeBeTkn — KMBOTHBIC, M3BECTHBIC OOJBIIMHCTBY HACEJIICHUS KaK IMUTATCIBbHBIA M BKYCHBIN
JICJIMKATeCHbII 00BEKT. BBUIOB M aKBaKyJIbTypa KPEBETOK — JKM3HEHHO Ba)KHAs 4acTh IKOHOMHKHU
B HEKOTOPHIX CTpaHaX MHpa. DTH pPakooOpa3Hble — KIFOYEBBIE JKOJIIOTHYECKHE W Tpoduueckue
KOMITOHEHTBI MOPCKUX M MTPECHOBOJIHBIX MecTooOnTaHuil. KpeBeTkn BcTpedaroTcsl Ha BCeX TITyOMHAx
u mupoTax okeaHa. 4400 BHOB JECATHHOIMX KPEBETOK OUEHb pa3HOOOpasHbl 1O (opme, pasmepy,
[[BETOBOM raMMe M €CTECTBEHHOM HCTOpUH. BBUIOB KpeBETOK U akBaKyJIbTypa UMEIOT Kak KyJIbTYpHOE,
TaK U HKOHOMHYECKOE 3HaYeHHWE BO MHOTHX CTpaHax, OCOOCHHO B pa3BUBAIOILUXCS, oOecreunBast
3aHATOCTb MHOTHUM JIIOJISIM TI0 BceMy MUDY [2].

KpeBeTkn mMmeroT BaxHOe 3HA4YCHHE IS MHUPOBOW aKBaKyJbTYpPHl W 3aHHMAIOT 3HAYUTEIHHYIO
4acTh B 9KOHOMHKE MOPETPOAYKTOB. Hapsimy ¢ mobGcTepamu, TYHIIOM M TOJIOBOHOTHMH MOJITIOCKaMH,
OHH SIBJISIFOTCS OJIHMM U3 CaMbIX IJIaBHBIX O0BEKTOB PHIOOJOBCTBA U aKBaKYJIbTYPHI [3].

Kak u KylnbTUBUpOBaHHE MOPCKUX KPEBETOK, KYJIbTUBUPOBAHUE MMPECHOBOAHBIX OCYILECTBISETCS
9KCTCHCUBHBIM, MTOJYUHTCHCHUBHBIM M MHTCHCHBHBIM METOAAMHU C PA3IUYHON CTETEHBIO CIIOKHOCTH,
JICHE)KHBIMHU 3aTPaTaMHU, TPYIOEMKOCTBIO, PEXKUMaMHU KOPMIISHHS, BUIAMU KOPMa U CHIPBEM TS HETO U
KOHTPOJIEM THIPOXUMHUYECKUX MOoKazaresie. [Ipou3BouTEeIbHOCTD X03SIMCTB MOXKET COCTaBIATh S60-
2500 kr/ra B TOJ] B perMoHax ¢ yMEPEHHBIM KIIMMATOM TPHU TOJTYYeHUH TOIBKO 1 yporkas 3a Ce30H, TaK
KaK BETE€TAIIMOHHBIA MEPHOJ] COCTABIISET OT 3 0 5 MECsAIEeB 3a ToJ. B Tpommueckux cTpanax BO3MOKHO
HCTIONB30BaHKE TIONUIUKINYHOTO METO/Ia CO cOOPOM yposkasi He MeHee 3 pa3 B rofl.

Kak npaBuiio, BblpaliiBaHue TUTAaHTCKOM MPECHOBOAHOM KPEBETKM MPOHU3BOIAT B MOHOKYJBTYPE.
OpHako, B HEKOTOPBIX CTPaHaX MPAKTHKYETCS MOJIUKYJIbTypa ¢ MUPHBIMH OOBEKTAMHU aKBaKYJIbTYPHI,
Takue Kak Kapi, kedaab u Teursmmst [5].

[ToMuMO BIMSIHUSI BHEITHHX YCJIIOBHH OKpPYXKAIOIIEH Cpe/bl, MPU BHIPAIUBAHUN WHTEHCHBHBIM
METOJIOM Ha pa3jIM4YHBIX dTamnax KU3HEHHOTO UKJIa HEOOXOJAWMO YYHTBHIBaTH TaKHE
OnoTexHONIOTHUECKHE (DAKTOPBI, KaK KOPMJIGHHE W PETyJIUpPOBKA IUIOTHOCTHM UJICHUCTOHOTHUX Ha
eIMHUIY IUIOMIA N B 3aBUCUMOCTH OT pa3Mepa ocobOeil. [yl cpaBHEeHUs], MOBBIICHHAS YHCICHHOCTh
KpPEBETOK IIPH BHIPAIIMBAHUHA B BOJOEMAax MOXKET TOBJIHATh HA YBEIMYEHHE CTPECCOBBIX CHUTYaIUi
1 yTHETEHHOMY COCTOSTHHIO OOBEKTOB aKBAaKyJbTYPHI, a TaKKe€ Ha PE3KOE yMEHBIIEHHE KOPMOBOM
6a3pl. Hu3kas KOHIIEHTpAIHs, B CBOIO O4epe/ib, BBEAET K YMEHBIIICHNIO MMPOYKTHBHOCTH XO3SHCTBA U
CHUKCHUIO peHTabeIbHOCTH [6].

Lenpio 1aHHOTO HCCIIEAOBaHMS ObUIO W3yYEHHE BBDKMBAEMOCTH M CKOPOCTH POCTa KPEBETKU
Pozenbepra mpu BeIpaIMBaHUU C PA3TUIHBIMHE IIOTHOCTSMH TIOCAIKH.

MatepuaJbl H METOAUKHI

UccnenoBanusi mpoBoxmimnck B Kazaxcrancko-UemickoM MeXIyHapoJHOM HAay4YHOM IICHTpE
akBakynbTypbl (manee - KUMHIIA), npu kadenpe oxoToBeaeHust U peIOHOTO X03siicTBa Kazaxckoro
arpoTeXHUYECKOro uccienoBatensckoro ynuBepcutrera uM. C.Ceiidynnmna. PaGota oxBaTbeiBaeT
9KCTIEPUMEHTAIBbHBIC HCCIIEIOBAHMS, TPOBEAECHHBIE C MIOHS MO Hoib 2025 rona.

258



BECTHVIK HAVKI KA3AXCKOTO ATPOTEXH/YECKOTO MICCAEAOBATEABCKOTO YHVIBEPCUTETA VIMEHV C.CENOY AAVHA: MEXAVICLIVTIAVIHAPHBIV No 3 (127) 2025
ISSN 2710-3757, ISSN 2079-939X, CEJIbCKOXO3SCTBEHHBIE HAVKHU

W3yueHne KpeBETOK OCYIIECTBIISUIOCH IMOCPEACTBOM METOJa IOJHOIO0 OMOJIOTMYECKOro aHaju3a,
BKJIIOYAsl MHANBUAYaJIbHbIE H3MEPEHHUS 300JIOTHUECKON U IMPOMBICIOBOM [UIMHBI, ONPEAEICHUE T10JIa U
BH3YaJIbHBII KOHTPOJIb KaKA0H ocodu [7].

B nepuon skcniepuMenTa exXeJHEBHO [IPOBOIMIIN ONPEICICHUE YPOBHS PACTBOPEHHOTO KHCIOPOAa
B BOJIC IIPY OMOIIH CIIEUaTIN3UpoBaHHOro TepMookcumerpa Y SI DO200, a Taxoke n3MepeHue ypoBHs
BOJOpOoAHOrO nokaszarens — pH-metp testo 206. Kaxxnpie 3 1HA NpoBOAMIN aHAIN3 THAPOXUMHYECKHUX
IoKa3aresneil HUTPUTOB U HUTPATOB MCIIOJIb30BAIUCH KalleJIbHbIE TecThl pupMbl Tetra Ha onpeaeneHne
NO, n NO..

Jns mpoBeneHHsl HMCCIEIOBaHUM MCIoNb30Bajack Y3B, cocTosimas W3 MOJMIPONUIEHOBBIX
OacceiiHOB MPAMOYTOJNbHON (hopMbl (pUCYHOK 1). YCTaHOBKa 3aMKHYTOTO BOJOCHA0XKEHHSI COCTOUT
u3 8 peiboBomHBIX OacceiiroB mo 2000 1 u mrom@ampio aHa 2,2 M? KaXIblid, HACOCHON CHCTEMBI,
CTEPHIN3aTOPa HA OCHOBE yIbTpadHoieTa, MeXaHn4ecKoi u 6nonornueckoi punprpanmu. Lupkymsamus
BOJIBI TPOXOAMIIA ITyTEM THAPOJMHAMUYECKOT0 BO3AEHCTBHA Hacoca 1o Tpy6am u3 PVC, nmpoxons uepes
CTEPHIN3ATOP B PHIOOBOIHBIC EMKOCTH. 11 yBEIMUYCHHUS IUIOIAAN U CO3aHHs YKPBITUN B OacceiHbl
ITOMECTHIIM WIMHAPEI U3 CaJ0BOM CETKH, CBSA3aHHbIE BMecTe 1Mo 10 mT. ¢ rpy3naoM B HUYKHEHN YacTH U
MTOTJIABKOM B BepXHEH (PUCYHOK 2).

Pucynoxk 2 — BepTukanbHbIe YKPHITHSI U3 IIIUIMHIPOB CaTOBON CETKH

B Tabnwuie 1 mpencraBieHbl XapakTepucTHKH Y 3B jjist BbIpalBaHus MPESCHOBOJAHON KPEBETKU
Pozenbepra.

Kopwmienne kpeBeTok 0CyIIecTBIUIIN KOMOMHUPOBAaHHBIM MeTO10M. [ [py KopMIIeHNH NCTIONB30BaTN
MPOJYKIIMOHHBIE KoMOukopMa Aller Aqua 3 MM, 3aMOpPOKEHHBIH PBIOHBIN (apir ¢ raMMapycoM U
pacTUTENbHBIH KOPM (M3MeNIbYeHHBIE 3aMOPOKEeHHbIE OBOIIM). CyTOUHBIH PallMOH IS KOMOMKOpMa
coctasisut 7,5%, a uist apiia ¢ pacTUTeIbHbIM KopMoM — 10%.
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Tabmuua 1 — Texnonoruueckue XapakTepucTik Y 3B 1iis BeIpaluBaHus 4WiIEHHCTOHOTHX

Ne ii/m HaumenoBanue [Tokazarenu
1 KonunuectBo Oacceiinos, IIT. 8
2 O0neM ogHoro bacceina, 2000
3 KonndecTBo OJI0KOB OTYHCTKH, IIIT. 3
4 O0BeM OMOTOTHIECKOTO PIITBTPA, JT 4000
5 [Tpon3BOUTEILHOCTH MEXAHHIECKOTO OapabaHHOTO GHUIbTPa, M>/4 60
6 Momnocts YO crepunuzatopa, Bt 55
7 OOmuii 00beM 0aCCENHOB, JI 16000
8 MomHocTs Hacoca, Bt 1100

Jist u3yyeHus BAMSHUS IUIOTHOCTH IOcaiku KpeBeTku Po3enOepra Obiin pa3zaesensl Ha 3 OacceliHa
o 50, 100 u 150 oco6eii. Kopmienne ocymecTBisiia 2 pa3a B IeHb (yTPOM U BEYEPOM).

Pe3yabTathl n 00cy:K1eHue

[lo pa3nu4yHbIM HMCTOYHHMKAM, HPH HKCTCHCHUBHOM METOJC BBIPALIMBAHUS ONTHUMAJIbHOH
IUIOTHOCTBIO mocaaku siBysieTcst 50-100 mir./m?, ipu moayuHTeHCHBHOM MeToie — 100-200 mrr/m?, a ipu
HUHTEHCUBHOM MeTojie — 250-300 mir./m%. B ycnosusix Y3B mioTHOCTh mocaaku KpeBeTku Po3enbepra
MOYET COCTaBIIATh 70 85 MIT./M* IPU HAIWYUH CIICIHATH3UPOBAHHBIX YKpbITHIA [8, 9, 10, 11]. OxHako
B JaHHBIX HCTOUYHHUKAX HE yKa3bIBACTCS Macca HCCIEAYEMbIX OObEKTOB.

[y mpoBeeHUS SIKCIIEPUMEHTA OTOMPATUCh 0COOM OIMHAKOBOTO (PU3UOIOTHIECKOTO COCTOSHUS U
pa3MepHbIX XxapakTeprcThk. Kpeetky Pozenbepra paccamim Ha 3 Gacceiina ¢ miomapio 2,2 M ¢ pa3sHoi
mioTHocThIO: 1 Tpymma — 50 ocobeit; 2 rpymma — 100 ocobeii; 3 rpymma — 150 ocobeii. Kopmienne
OCYLIECTBISIIM KOMOWHHPOBAHHBIM METOJOM IIPH HCIOJB30BAaHMM TpPEX pa3IMYHBIX KOpMOB: 1)
MPOAYKIMOHHBIH KoMOukopm Aller Aqua (3 mm) - 4 pa3a B Hezemno, 2) peIOHBINA (apir ¢ CymeHbIM
raMMapycom — 2 pasa B HEJIeJI0, 3) U3MeJIbYUeHHBIC OBOLIM (MOPKOBb M Kaba4dok) — 1 pa3 B HEAEINO.
I'padux KOpMIICHHUS U CYTOUYHBIM PallOH IpeAcTaBlieH B Tabnuue 2.

Tabmuna 2 — I'paduk KopmieHus: KpeBeTKH Pozenbepra 3a nepuo mpoBeAeHHsI SKCIIEPUMEHTa

Henb Henenu HaumenoBanue kopma CyTounsblit paninoH, %
ITonenenbHUK PoIOHBIH dapiil ¢ cyleHbIM TaMMapycoM 10
BropHuxk [Iponyxmmonusiit komOnkopm Aller Aqua (3 Mmm) 7,5
Cpena IIponyxkumonnsrii kombukopm Aller Aqua (3 Mm) 7,5
Yetsepr Pr10HEI (hapir ¢ cyIieHbIM raMMapycoM 10
ITaranna N3menbueHHbIE OBOIIM (MOPKOBb U Ka0a4yoK) 10
Cy06oTta [poxykuuonusiit komOukopm Aller Aqua (3 mMm) 7,5
Bockpecenbe [Mponykumonnslii komOukopm Aller Aqua (3 Mm) 7,5

UNeHHCTOHOTHE COICPKAINCH B OacceiiHaX ¢ MHTErPHUPOBAHHBIMH BEPTUKAILHBIMU YKPBITHSMH
U3 NUJIUMHIAIPOB CaI[OBOP'I CCTKHU, KOTOPHBIC OGCCHC‘II/IB&J’II/I YBCIMYCHUC IUIOMIaAN IMOBEPXHOCTU JJid
PaBHOMEPHOTO pacmlpesieficHus: ocobell 1Mo BceMmy OacceiiHy W MUHHMH3HMPOBAHHS CTPECCOBBIX
(KOH(IUKTHBIX) CHTYyaIUH.

Temmnepatypa Bozbl B Y3B B nepuoa sxkcniepumenTa coctanisiia 27-30 °C, ypoBeHb pacTBOPEHHOTO
KHCJIOpO/Ia BapbUPOBaI B mpejenax 4,6-5,4 Mr/i, a BOJOPOIHBIN MOKa3aTelb ObUT B ipesenax 7,5-8,0.

buonormyeckne mokazarenn KpeBeTkd Po3eHOepra B Hauasie JKCIIEPUMEHTa MPEICTABICHBI B
Tabnwe 3.
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Ta6n1/1ua 3 — buoJioruueckue noka3aTeian KPEBCTKU P03eH6epra B Ha4aJIC SKCIICPHUMCHTA

ITokazarenb 1 rpymma 2 rpymnmna 3 rpymma
(50 ocobeit) (100 ocobett) (150 ocobeit)
KomuuectBo ocobeit, mr 50 100 150
Cpennsist Mmacca, T 4,0+0,52 3,75+0,39 4,09+0,45
IIepuon BeIpamiuBanusi, CyT. 42 42 42
IInoTHOCTH MOCAaAKH, IIT/M2 22,7 45,5 68,2
CyTouHbIl paunoH, % 7,5-10 7,5-10 7,5-10

B nepuoa skcriepuMeHTa Kaxayro HeJeNo MPOBOIMIN KOHTPOJIbHBIE POMEPHI AT ONIpeeTICHUs
CKOpOCTH Habopa Macchl Teja, pacueTa CyTOYHBIX PAallMOHOB, a TAKXKE MOJCYeTa O0IIEro KoJIN4ecTBa
kpeseTku Poszenbepra.

B Buay ToOro, 4To IJIOTHOCTH MOCAAKH B 1-if rpymie Obuia B 2 U B 3 pa3a MEHbIIE, YeM BO 2-i
U 3-i rpynmne cooTBETCTBEHHO, OCOOM KPEBETOK pacmojaraiuch B OacceiiHe Oosee paspspkeHHO. [lo
HaOIIO/ICHHUSM 32 MOBEJICHUEM YJICHUCTOHOTHX, KOH(QIMKTHBIX CUTYalid B 1-i rpymme Obuto ropasuo
MEHBIIIE, YeM BO 2-U U 3-U rpymnmnax.

Pesynbrarhl npoBe1€HHOM pabOTHI peACTaBlICHbI B Ta0IHILIE 4.

Tabmuua 4 — Pe3ynbraThl SKCIIEpUMEHTA 110 COJIEPYKAHUIO KpeBeTkn PoszeHOepra mpu pa3nmudHon

IJIOTHOCTH ITIOCAJKH

ITokazarenb 1 rpymma 2 rpymima 3 rpymma
(50 ocobeii) (100 ocobeit) (150 ocobeit)

ITocne 1-i1 Heaenu BeIpalluBaHUS
Macca kpeBetku Pozenbepra, r 5,41+0,57 4,68+0,48 4,83+0,49
BrokuBaemocTs, % 100 99 97
AOCOTIOTHBIN PUPOCT, T 1,41 0,93 0,74
CpenHecyTOYHbINA TPUPOCT, T 0,2 0,13 0,11
OTHOCHUTENBHEIN TpUpoCT, % 353 24,8 18,1
[Toce 2-# HemeM BRIpAIIMBAHUS
Macca xpeBetku Pozenbepra, r 6,69+0,62 5,9+0,63 5,88+0,57
BrokuBaeMoctb, % 100 99 95
AOCOTIOTHBIN PUPOCT, T 1,28 1,22 1,05
CpeaHecyToYHbIN TPUPOCT, T 0,18 0,17 0,15
OTHOCHUTENbHBIN npupocT, % 23,7 26,1 21,7
[Tocne 3-it Hemeau BRIpAIIMBAHUS
Macca kpeBetku Po3enbepra, r 8,12+0,73 6,42+0,69 6,28+0,66
BeokuBaemocts, % 98 98 99
AOCOJFOTHBIN TIPUPOCT, T 1,43 0,52 0,4
CpenHecyTo4HbIN TPUPOCT, T 0,2 0,07 0,06
OTtHOcUTeNnbHbIN npupoct, % 21,4 8,8 6,8
ITocne 4-i1 Henenu BeIpalUBaHUs
Macca kpeBetku Po3enbepra, r 9,62+0,73 7,49+0,71 6,92+0,76
BeokuBaemocts, % 98 98 99
AOCONIOTHBIN TIPUPOCT, T 1,5 1,07 0,64
CpenHecyTO4HBIH PUPOCT, T 0,21 0,15 0,09
OTHOCHUTENBHEIH pUpocT, % 18,5 16,7 10,2
ITocne 5-i1 Henenu BeIpAlMBAHUS
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[Mponomxenue Tadnuikb 4

Macca kpeBetku Po3enOepra, r 10,6+0,79 8,57+0,84 7,62+0,86
BwokuBaeMoctb, % 98 95 96
AOCOJIIOTHBIN MPUPOCT, T 0,98 1,08 0,7
CpenHecyTOYHBIN TPUPOCT, T 0,14 0,15 0,1
OTHOCHUTENBHBIN TPUPOCT, % 10,2 14,4 10,1
[Tocne 6-i1 Heeau BhIpAIIMBAHUS

Macca kpeBetku Po3enbepra, r 11,6+0,87 9,35+0,89 8,34+0,94
BrpkuBaeMocTh, % 100 97 95
AOCOIOTHBIN TPUPOCT, T 1 0,78 0,72
CpenHecyTO4HbIH PUPOCT, T 0,14 0,11 0,1
OTHOCHUTENBHBIN TPUPOCT, % 9.4 9,1 9,4
AOCOFOTHBIN TIPUPOCT 32 TIEPHOJ 7,6 5,6 4,25
DKIIEPUMEHTA, T

OTHOCHUTENBHBIN OPUPOCT 3a MEPUOJL 190 149 104
AKCIIEpUMEHTa, %o

BrpxrBaeMoCTh 3a IEpHOJ dKCIIEPUMEHTA, %o 94 86 82

Ha pucynkax 3, 4, 5 npejcraBiieHbl OTHOCUTEIbHBIC U a0COIIOTHBIE MPUPOCTHI, @ TAKIKE CKOPOCTh

pocCTa 4ICHUCTOHOTUX.

14

12

Macca KpeBeTHK, T

Hawano 1luegena 2uHenenAa 3 Hegena 4dHepgena 5SHegena 6Hegena

Mepuog BeIpALMBEHMA

] rpYNNG  =—ge=7 rpynna =g=3 rpynna
Pucynok 3 — Temmnbl pocta KpeBeTkr Po3eHOepra B mepuoJi SKCIepuMeHTa, T

Ha pucynke 3 moka3aH TeMIl pocTa KpeBeTkd Po3eHOepra 3a mepuoj MpoBeIeHNsT SKCIIEPUMEHTA.
IIpyr OAMHAKOBBIX YCIOBHSX BBIPAIIMBAHUS, THAPOXMUMHUYIECKOM PEXHMME M KOPMIICHHS, B TPYIIIE C
HaMMEHBIIEH MIIOTHOCTRIO MMOCAIKH HAOOp MAcChl MMPOUCXO M HAMHOTO OBICTPEE, YeM B IBYX JAPYTHX
rpymmax. IIpy OTHOCHTENBHO OJMHAKOBOM Ha4YadbHON Macce, abCOMIOTHBIA MPHPOCT 3a IMEPHOL
3KcIiepuMeHTa B 1-i rpymme Obut Ha 26% Oosblie, yeM Bo 2-i rpynine u Ha 44% OoJbiie, yeM B 3-i
rpyIie, Kak 1 OTHOCHTEIbHBIE TIPUPOCTHI, KOTOPBIE B 1-# rpymme 6putn Ha 22% OoubIile, 4eM BO 2-i U
Ha 45% Oouibliie, yeM B 3-ii rpymre.
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Pucynok 4 — AGCOMOTHBIN TPUPOCT, T
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Pucynox 5 — OTHOCHTENBHEIN TpUpOCT, %

AOCOITIOTHBIE TPUPOCTHI, KaK ¥ OTHOCUTEIBHBIE CKOPOCTH POCTA UMEINI HECTAOMITBHYIO TMHAMUKY .
B niepBbIe 2 Henenmu oTMevalicsi MaKCUMaNIbHBIA Ha0op Macchl B BUAY Ooliee OJIaronpusTHBIX yCIOBUH
cojiepkanus. Ha Tperbell Hemene 3aMe4eHO CHMXKEHHE OTHOCHTENBHBIX HMPHUPOCTOB Y BCEX TPYIIM,
MIPUYUHON KOTOPOTO CTajia IMHbKA YJICHUCTOHOTHX.

AOCOIIOTHBIE TIPUPOCTHI 32 MEPUO]] IKCIIEPHMEHTA TOKA3bIBaM CTAOMJIBHYIO AMHAMHKY, YEro
HeNb3sl CKazaTh 00 OTHOCHTEJIBHBIX IMPHPOCTAX, KOTOpPhIE K KOHILy BBIPAIIMBAHUS Yy BCEX TPYII
coCTaBMIM OKOJI0 9%.

Haubonbinas BEDKMBAEMOCTh KpeBeTKM PozeHOepra 3a meproj BbIpalMBaHUsi cOCTaBwia B 1-i
rpymre — 94%, mo cpaBHEHUIO cO 2-if U 3-if TpymnmaMu, T/ie JaHHBIM MOKa3aTeNlb ObLT HA YpoBHE 86% U
82% cootBercTBeHHO. O/IHAKO, HAJI0 YUUTHIBATH, UTO MTPH BHIPALITMBAHUH B TPOMBIIIUIEHHBIX MacIITabax
J1000r0 00BEKTa aKBAKYJIHTYPHI HEOOXOIMMO YUUTHIBATh M SKOHOMUYECKYIO COCTABIISIONTYI0, 3 UMEHHO
MOJyYCHUE MaKCUMAaIIbHOTO 00bEMA TOBAPHOW NPOJIYKIIMHU C €MHUIIBI TTOMIAIH.

B Buy TOro, 4TO0 BRIparuBacMbie 0cOOM OBIITH MTOJIOBO3PEIbIC, B IIEPHO/I IPOBEICHHS DKCTIEPUMEHTA
MIPOM3BOMIIN HAOJIOCHNE 32 MOSBICHNEM UKPSHBIX caMoK. Hanbounpimii mokaszarens HaOmronaics B
1-# Tpynme, re ObII0 0TMEUEHO 5 caMOoK ¢ UKpoi. Bo 2-i 1 3-i rpyririe 3a 6 He/ienb BEIpaIlinBaHus ObLIO
00Hapy»XeHO Bcero 2 v | HKpsSHbIE CAMKH COOTBETCTBEHHO. JIaHHBIN (DakT CBUIETEIBCTBYET O BBICOKOM
MOTEHIIMANIe IPU UCTIOIH30BAHUN HU3KOH MJIOTHOCTH TIOCAKU B BOCITPOU3BOJACTBEHHBIX IIETIAX.
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3ak/ir0ueHue

[IpoBenennas mccienoBarenbckas padoTa 1Mo COAEePKAHUIO TTPECHOBOIHONM KpeBeTKH Pozenbepra
B YCTQHOBKE C 3aMKHYTHIM IHUKJIOM BOJOCHA0XEHHS JAeT MPEANOCHUIKH K ONTHMH3AIWHU TpoIecca
BBIpAIIMBAaHMS JAHHOTO THAPOONOHTa B Y 3B, B BUAY OIpe/iee s ONTUMAIbHOM TUIOTHOCTH MTOCA TKH.
YCcTaHOBJIEHO, YTO HAWIYYIINE MPHUPOCTHI 32 MEPHOJ] BHIPAIIUBAHUSA COCTABHIM B 1-il rpymnme mpu
HAMMEHBIIIEH TUIOTHOCTH mocaaku — 50 ocobeit Ha Gacceiin wiu 22,7 mr/M?. B AaHHBIX yCIOBHSX
aOCONIFOTHBIE M OTHOCHTEINIbHBIE MPUPOCTHI cocTaBmwin 7,6r u 190% cooTBeTCTBeHHO, uTO Ha 26% H
22% Ooubiie, ueM BO BTOpou rpymme u Ha 44% u 45% Oombie, ceM B 3 TpymIe COOTBETCTBEHHO.
Hawnbonpmas BeDkHBaeMOoCTh Taoke Obiia B 1 rpymnme u coctaBuia 94%, 1o cpaBHEHHIO ¢ 2 TPYMITOi
c 86% u 3 rpynmnoii 82%. DTO CBUAETENBCTBYET O 00Je€e ONTHMAJIBHBIX YCJIOBUSX BBIPALIUBAHUS.
OnHako, He0OX0AUMO YUUTHIBATH M TO, YTO HU3KHUE TUNTOTHOCTH ITOCAIKA MOTYT MMPUBECTH U K CHIKEHHIO
MIPOM3BOJUTEIHFHOCTH XO35MICTBa M JIAaHHBIN IOKa3aTelb JOJDKEH OBITh OTPETYIHPOBaH, YYHTHIBAs
OTHOCHTEJbHBIE M a0COJIOTHBIE TPUPOCTHI. Takke, cleayeT OTMETUTh MEePCIeKTHUBBI NCTIOIh30BAHUS
HU3KHX IDIOTHOCTEH TOCAAKH JJIsSi BOCIIPOM3BOJICTBEHHBIX IIeJieH, B BUAY MHOTOKPATHOTO YBEIHYEHUS
HKPSHBIX CAMOK.

Bxuan aBTopoB

KK, AT', VK, BC: pa3zpabdoTanu 1 ClipoeKTHPOBAIIN KOHIICTIITHIO HCCIICIOBAHUS, TOMCK BCECTOPOHHEH
JUTEpaTyphl, aHAIHU3 COOPAHHBIX JAaHHBIX U pa3padoTKy pyKomucru. M* 1 AA: BBITIOJHUIIN TTOCIIETHIOI0
pe’aKIMI0 W KOPPEKTHPOBKY pyKomucH. Bce aBTOpBI MpOYWTamM, TPOCMOTPETH W YTBEPIMIN
TTOCIIEAHIOI0 PEAAKITHIO PYKOIIHCH.

Nudopmanus o puHAHCUPOBAHUU

UccnenoBanns puHaHCHpyrOTCS MHHHACTEPCTBOM CEIBCKOTO X03s1iicTBa Pecyonukn Kazaxcran B
pamKax HaydHO-TeXHHWYeckor mporpammbl BR23591065 «Pa3paboTka u BHenpeHHe WHHOBAIIMOHHBIX
TEXHOJIOTU M HOBBIX OOBEKTOB AaKBaKyJIbTYypbl, JKOHOMHUYECKH J((EKTHBHBIX B TPUPOIHO-
KIIMMATHYECKUX YCIIOBUAX PA3INYHBIX peTHOHOB KazaxcraHay.
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Tyms! cy aciuagsHbIHbIH (Macrobrachium rosenbergii) OTBIPFBI3Y THIFBI3AbIFBIHBIH
eMipIIeHIIKKe KoHe 6Cy KbLIIAMABIFBIHA dCepiH Oarajay

Kyanuanees XK.b., Aybakuposa I'".A., Anapymak A.l.,
Mycuna A.Jl., Kucera V., banpsiznosa H.C.

Tyiiin

AnrpimapTTap MeH Makcat. Pozenoepr tyuisl cy acmasusit (Macrobrachium rosenbergii De Man,
1879) ecipy anem OoiibiHia, oHbIH iminge TM/] engepinae ne KeHiHeH AaMbln Keneai. by TypaiH ecy
KapKBIHBI )KOFAPbI, TOMJIIK )KOHE TaraMJIbIK KACUETTEpi oTe )kakKchl. Kasipri yakpITTa aciuasiHgapAbIH Kol
0euiri y3aK BereTauusuiblKk MayCchIMbl Oap aiMakTap/a HeMece TPOIMKAJIBIK eJIep e TOFanIa ecipijaei.
Anaiifa, KOHbIpXKail KIMMAaTThl alMaKTap/a acllasHIbl ecipy MaycbhIM iIIiHAE XKETKUIIKTI TayapJbIK
OHIM ayFra MYMKiHJIK Oepmeriai. KoMmMepusiibIk TYpFbIiaH IepCIeKTUBAIIBI IHAsTHTOPI3 TP i TYHBIK
Cy alfiHaJIBIMbI KOHJIBIPFBICBIH/IA 6CIPY — OpTallla KbUIIBIK TEMIIEPATypachl TOMEH OHipJIep YLIIH THIMI1
memriM O6osa anazapl, cebedi Oyt xyiene OapbIK TEXHOIOTHSUIBIK YAEPiCTEp MEH TIPILILIIK OPTACHIHBIH
CBIPTKBI JKaFIaiiapblH peTTeyre MyMKiHaiK Oap. OcblHAal Kafaiia OTBIPFbI3Y THIFBI3IBIFBIH aHBIKTAY
— aKBaKyJIbTypaHbl THIM/I )KYPri3yAiH MaHbI3Abl (PakTOpb! OOJIBIN TAOBLIABI.

Marepuangap meH aaicrep. Pozenbepr acmasusig ecipy C.Ceiidymmumn at. Kazak arpoTexHUKaIbIK
3epTTey YHUBEPCUTETIHAC OpHAJIACKAH TYMBIK Cy aifHaJIbIMBl KOHIBIPFBICBIHAA KYPri3inai. KoHAbIpFbI
2000 11 8 OanbIK ecipy 6acceliHiHeH Typaibl, OJlapAbIH YLIeyiHe masHTapizainep ecipinai. Cy canacsiH
Oakpulay YIIIH apHaibl >ka0IbIKTap (TEPMOOKCHUMETp koHe pH-merp), coHpali-aKk HUTPUTTEp MEH
HUTpATTap/bl aHBIKTAYFa apHAJIFaH TAMIIBUIBI TECTUIEP KOJIJaHbUIAbL. TipHIijIiK eTy KopceTKilli MeH ecy
KapKbIHBIH aHBIKTAY, 6CY JHHAMHUKACHI MEH callMaK KOCY JKbIJIIaM/IBIFbIH 3€PTTEY YILIiH aKBaKyJIbTypaia
KaJbl KaOblIIaHFaH dicTeMernep KOJIAaHbLIIbL.

Hotmxenep. DkcnepumenT Kyprizy keseHinae PozenOepr aciiassHbIHBIH ©6Cy KapKbIHBI 3€pPTTEII].
Ocipy xarJainapsl, THAPOXUMHUSIIBIK PEKUMI )KOHE KOPEKTEHAIpY Oip/eii OoJFaH skaraiiia, OTBIPFBI3Y
TBIFBI3IBIFBI €H TOMEH OOJFaH TOMNTa calMakK KOCy oiAeKaiaa >KbULaaMbIpak Xypli. bacramkbr
calMarbl CaJIBICTBIPMaJbl Typae Oipaeil OoJFaH jkarjaiga, eH TOMEHI1 OTBIPFBI3Y THIFBI3IBIFbIHAAFbI
TONTarbl a0COMIOTTIK ©CiM Toxipube Ke3eHiHae 3-mi TommeH cajibicTbipranaa 44%-ra, an 2-mii
TOINEH canbICThIpranga 26%-fa xorapbl 00Jbl. 1-1Ii TONTaFrbl CalBICTBIPMAbl ©CIM 3-IIi TOMIEH
canbIicThiprana 45%-a, ai 2-111i TOIIIEH calbICThIpFana 22%-ra apThIK OOJIJIbI.

Kopeiteinasl. EH skoFapbl Tipiizik cakrany kepcerkimn 1-mii tonTa Oaiikanabl — 94%. An 2-mi
xoHe 3-1i TonTapnaa Oyn kepcerkimn Tuicinme 86% sxoHe 82% Kypanpl, 01 €3 Ke3eriHAe, OThIPFBI3Y
TBIFBI3/IBIFBI TOMEH OOJIFaH XKaFAai1a ecipy Kar1ailapbIHbIH HEFYPIIbIM OHTAMIIbI OOJFaHBIH KOPCETEI].
Aunaiifia, OTBIPFBI3Y THIFBI3IBIFBIHBIH TOMEH OONyBI IIApyalIbUIbIK OHIMIUIIHIH TOMEHICYiHEe JKelyi
MYMKIH €KEHIH A€ €CKepy KaXKeT, COHIBIKTAaH Oyl KOpCETKIll CajbICTHIpMalbl JKOHE aOCONIIOTTIK
ecimzaepre OaillaHBICTBI PETTEINyi THIC.

Kiat ce3nep: PozenGepr Tymipl cy acmasabl; TCXKK; OTBIPFBI3Y THIFBI3IBIFBI; OMIPLIICHIIK.

Evaluation of the effect of stocking density on survival and growth rate of freshwater
Rosenberg shrimp (Macrobrachium rosenbergii)

Zhaxygali B. Kuanchaliev, Gulzhan A. Aubakirova, Alexsandr G. Andruchshak,
Ainura D. Mussina, Vaclav Kucera, Nina S. Badryzlova

Abstract

Background and Aim. The cultivation of freshwater Rosenberg shrimp (Macrobrachium rosenbergii
De Man, 1879) is gaining momentum worldwide, including the CIS countries. This species possesses a
high growth rate and superior taste and nutritional qualities. Currently, most shrimp are grown in ponds
in regions with a long growing season or in tropical countries. However, growing shrimp in regions with
a temperate climate does not allow obtaining sufficient marketable products per season. Cultivating
commercially promising arthropods in a closed recirculating aquaculture system (RAS) can be a solution
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for regions with a short average annual temperature season, since in this system it is possible to regulate
all technological processes and external conditions of the habitat. Determining the stocking density in
this case is important for the effective management of aquaculture.

Materials and methods. The Rosenberg shrimp were cultured in a recirculating aquaculture system
(RAS) at the S. Seifullin Kazakh Agrotechnical Research University. The system consisted of 8 fish-
breeding tanks of 2000 L each, three of which were used to grow the arthropods. Specialized equipment
(a thermo-oximeter and a pH-meter) and drip tests for nitrites and nitrates were used to control the water
quality. Generally accepted aquaculture methods were used to determine survival and growth rates,
study growth dynamics, and calculate weight gain rates.

Results. The growth rate of Rosenberg shrimp was studied during the experiment. Under the same
cultivation conditions and hydrochemical regime, the weight gain in the group with the lowest stocking
density was significantly higher than in the other two groups. With relatively similar initial weights, the
absolute gain during the experiment in the lowest density group was 44% greater than in the 3rd group
and 26% greater than in the 2nd group. The relative gain in the first group was 45% greater than in the
third group and 22% greater than in the second.

Conclusion. The highest survival rate was in the first group — 94%. In the second and third groups,
this figure was 86% and 82%, respectively. This indicates more favorable growing conditions at a
relatively lower stocking density. However, it is also necessary to take into account that low planting
densities can lead to a decrease in farm productivity, and this figure should be adjusted by taking into
account relative and absolute increases.

Keywords: Rosenberg shrimp; recirculating aquaculture system (RAS); stocking density; survival;
growth rate.
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AHHOTaNUSA

[Ipenmocbuiku U 1ienb. B mocnenHee BpeMs akTyanbHOM 3afjauell MPOM3BOJACTBA, a TaKKe
XO3AHCTBYIOIIMX CyOBEKTOB SIBISIETCS BHEAPCHHE WHHOBALIMOHHBIX TEXHOJOTHH W MX AajbHEHIIee
pasButHe. OnMH U3 NPUOPUTETHBIX HANPABICHUH — 3TO TpaHCIJIAHTAlMsA SMOPHOHOB IIJIEMEHHBIX
KUBOTHBIX C BBICOKHM IIOTEHIMAIOM IIPOAYKTHUBHOCTHU. Llenp uccinenoBanuil — coxpaHeHHE LIEHHOI'O
TEHETHUYECKOTO MaTepuajia OBEIl Ka3aXCKOW Kyp/IIOuHO TpyOOIIepCcTHON MOPOABI TS TalbHEHIIIETO
Pa3MHOKEHHUSI.

Marepuansl 1 Metonsl. MccnenoBanusi mpoBedeHbI Ha OBLEMAaTKaX Ka3aXCKOW KypIArOUHON
rpyoomepcTHOl Topoabl B KX «Menxam» ATMaTHHCKONH 00JacTH B JJaOOpaTOpUN OMOTEXHOJOTHH
BOCIIPOM3BOJACTBA  OBell HayudHO-MCCIIEOBATENICKOTO  HMHCTUTYyTa  oBLEBOACTBA uM. K.VY.
Meney6ekoBa ¢unmana TOO «Kazaxckuii HaydHO-HCCIIEIOBATEILCKUI HHCTHTYT KHBOTHOBOJACTBA
U KOPMOIIPOU3BOJCTBa». [ BBI3BIBAHUS CYNEPOBYISLUHM JOHOPOB HCIIOJIb30BaJIM T'OPMOHAJILHBIE
npenapatsl Gomtumar ¥ QomnarponuH. OLEHKAa PEeakUud SMYHUKOB BBIMNOJHSUIACH C ITOMOILBIO
narapackorna. BreIMbIBaHHE AMOPHOHOB Y JIOHOPOB BBINOJHSUIOCH METOJIOM  JIaapOTOMHUH.
Kpuokoncepsanus sMOproHoB B coomunkax 0,25 mit Obliia BeITIONHEHA Ha 3aMopakuBatene Cryologic
CL8800 (ABcrpanus), BuTpupukanys >MOPHOHOB MPOBEACHA HOBBIM CIIOCOOOM.

Pesynprater. [lpn BeI3BIBaHUU CyNepOBYIAINH y 38 OBEI-A0HOPOB morydeHo 107 sMOpuoHOB U3
HUX KPHOKOHCEPBHPOBAHO 93 sMOpHOHA Ha CTAAMH MOPYJIBI M OJACTOIMCTHI OBIITN BUTPU(PHUIIMPOBAHBI
B coJoOMUHKax o0béMam 0,25 mi. Pe3ynbraTMBHOCTH BBIMBIBaHUSI IMOPHOHOB cocTaBmia 45%. Ilpu
OLICHKE KavyecTBa 3aMOPOKEHHBIX SMOPHOHOB yepe3 2 Mecsla OblUla MpOBEICHAa pa3MoOpo3ka O-Th
COJIOMMHOK. B /ByX COJOMHHKax, 3aMOpPOKEHHBIX HpOrpaMMHBIM 3amopaxuBatenem Cryologic
CL8800, y sMOproHOB ObLTa pa3pylieHa BHYTPUKIIETOYHAs Macca BbDKHBaeMocTh cocTtaBmiia 20%.
W3 Tpex COIOMHHOK ¢ YMOPHOHOM 3aMOPOXKEHHBIM CIIOCOOOM BUTPU(HUKAIINH, OJHA COJIOMHHKA ObLiia
HEINpPUroJiHa, BEDKUBaeMOoCTh cocTaBuia 40%.

3axmouenue. Ilpu ucrmonb30BaHMM TOPMOHAJIBHOTO mpenapara QosmMar B goze 7 M
CyTIepoByISAIUsA cocTaBuiaa — 65,3%, ¢omnrponud B obmeit 103e 9 M obecredns CynepoBYIISIHIO
50,0%. Peaknusi SUYHWKOB Ha TOPMOHANBHBIA mpenapar (oiumMmar Obiia 3¢dekTuBHEr, yem
¢domnrpornun Ha 15,3%. [Ipu sToM, O6bUTO0 BBEIMBITO 107 SMOPHOHOB U3 HUX KPHOKOHCEPBHPOBaHO 93
SMOpHOHA, HA CTaJUH MOPYJIbl U OJaCTOLUUCTHI BBIMBIBAHHE SMOPHOHOB cocTaBmilo 45%. Pe3ynbraTsl
HCCIIEI0BAHUS [I0KA3aJI1, YTO MCIOJIb30BAaHUE METO/1a BUTpU(HKALKY SMOPHOHOB OBEll, CIIOCOOCTBYET
CHIDKEHHIO 3aTPaT PacXOJHOTO MaTepuaja W OTIMYAeTCS MPAKTHYHOCTHIO B MPUMEHEHUH B TTOJIEBBIX
YCIIOBHUSIX.

KitroueBble ci10Ba: OBL@A; JOHOP; OOLUT; SMOPHOH; BUTPpU(DHUKALNS; 3aMOPaKUBAHHUE.
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Beenenne

3a mocienHue AecATHIETHS Ouojoruyeckas Hayka OypHO pa3BHBACTCSI M CO3JacT HOBBIC
HampaBJICHUsI, KOTOPBIC HE TOJBKO IMOMOTAIOT PELIaTh 3aJaud, HO 1 HaMeyaloT MyTH NPUHIHUITHAIBEHO
HOBOTO IPOU3BOJICTBA, KOTOPOE BOCTPEOOBAHO CO CTOPOHBI MPAKTUKU. CTPEMUTENBHO PACILIUPSIOLINECS
3HaHMs O MMPOLeccax KU3HEACATEILHOCTH MTO3BOJISIIOT HE TOJIBKO MPUCTIOCa0INBaTh 3TH MIPOLECCHI IS
MIPAKTUYECKUX LeJIeH, HO U YIPaBJIATh UMM, & TAKXKE CO3/1aBaTh BECbMa EPCICKTUBHBIC B IPAKTHYECKOM
OTHOLICHUH HOBBIE CHCTEMBbI, HE CYIIECTBYIOLINE B IPUPO/IE, XOTS M aHAJIOTHYHBIE CYLIECTBYIOMUM [ 1,
2,3].

OBuesonactBo KaszaxcTaHa TpaAWLIMOHHO SIBJIETCS BA)KHOW OTpAciblO, 3HAYUTENbHAs 4YacTb
CEJILCKOT0 HaceJIEHUs Pa3BOJAT OBELl B IPUJIBOPHBIX X03sHcTBax. bonee 80% MoronoBes mpecTaBIeHbI
OBLIAMH MSICO-CaIbHBIX TOPO, KOTOPBIE XOPOLLIO MPHCIIOCOOTIECHBI K yCIOBUSIM PE3KO-KOHTHHEHTAJILHOTO
KJIMIMaTa 1 KpyT0ro10BOro nacTOMIIHOTO CoAepKaHus. JJaHHast OTpacyib IMEET OTPOMHBIHN SKCIIOPTHBIN
noreHnuan. JKecTkas KOHKYypeHIMs Ha MEXIYHapOIHOM PBIHKE WHTEHCH(HULUPYET MPOU3BOJCTBO
MsiCa U OPUEHTUPYET CENCKIMOHHO-IUIEMEHHYI0 paboTy Ha SKOHOMHYECKH Ba)KHbIC NMPH3HAKU, TAKUE
KaK IJI0OBUTOCTD, ITOJIMACTPUYHOCTD, MOJIOYHOCTh M MATEPHHCKHE KaueCTBa OBIIEMATOK, Macca Teja,
CKOpPOCTh POCTa, MACHBIE, OTKOPMOYHBIE B yOOITHBIE KauecTBa MOJOHKA [4, 5].

CrenyeT moOHUMaTh, YTO YBEIHYCHUE 00BEMOB CEIbCKOXO035HICTBEHHOT O ITPOM3BOICTBAa HEBO3MOKHO
0e3 mIyOOKMX Hay4HO-IPAKTHUECKHX pPa3pabOTOK M LIMPOKOTO BHEAPEHHS B IPOHU3BOJCTBO
BBICOKOTEXHOJIOTHYHBIX COBPEMEHHBIX METOJIOB BBEACHHUS CEIbCKOro Xo3sicTta. Tem Oozee, yTo
CHIJKEHHE IIPOM3BO/ICTBA MPOAYKLIUH B HAaIlICH CTpaHe, ABJSICTCS TTOCJICACTBUEM HE TOJIBKO YMEHBLICHUS
KOJINYECTBA BBICOKONIPOAYKTHBHBIX M IUIEMEHHBIX OBLEMATOK, HO U TJIABHBIM 00pa3oM B pe3yJbTare
notepH 3(P(PEeKTUBHOCTH BOCTIPOU3BOJICTBA [6].

Huszkass mnI0ZOBUTOCTD JKMBOTHBIX HANpsIMyIO0 CBA3aHAa C HapyLICHHEM JIESTEIbHOCTH
PENPONYKTUBHBIX OpPraHOB BOCHPOM3BOJACTBA, B TOM 4YHCJIE C HapyWCHUAMH (YHKIHMOHAIBHON
JESITENIbHOCTH  SIMUHUKOB WMJIM KHUCTO3HBIMH OOpPA30BaHMSAMH M BOCHAINTEIBHBIMHU IPOLECCaMU B
CIM3UCTON oOonouke MaTku. KapaunaiabHOe pelleHue MmpoOjeMbl BOCIPOW3BOJACTBA KUBOTHBIX B
HaCTOsIIee BPeMsI OCHOBBIBACTCS HA TOM, YTOOBI IEPEUTH K HETPAIULIMOHHBIM CII0CO0aM YBEINUYCHUS
IUIOI0OBUTOCTH. JlJIs1 3TOrO MPUMEHSIETCS LENbI psiZi OMOTEXHOJIOTHYECKUX METOJI0B, pa3padOTaHHBIX
Ha OCHOBE YINIyOJICHHBIX HCCIEIOBAaHUH PENpOAYKTUBHON (YHKLUHUH, FOPMOHAJIBHOIO CTaryca ee
peryisiuy, a TaKkke Ha COBEPILICHCTBOBAHWU NMPUEMOB MAHHITYJSIUM C SMOPHOHAMHM, MOJIOBBIMU U
COMAaTHYECKUMH KJICTKaMH.

OnHuM 13 3QPEKTUBHBIX U S3KOHOMHYECKH BBITOJIHBIX METO/OB, MO3BOJISIOLUINX HauOoJIee MMOJTHO
pean30BaTh NOTEHLHAN )KUBOTHBIX SIBIISIETCS pa3pad0TKa METOAMKH ITOyUYCHHUsI SMOPHUOHOB in vitro [ 7).

B nocneanue necstunetust BeAyTcs MHTEHCHBHBIE MCCIECIOBAaHUS B 00JIACTH KPHOKOHCEpPBAIMU
SMOPHOHOB U OOLMTOB METOAOM BUTPU(HKALNHK, KOTOpas MPEACTaBIIeT COOOW yJIbTpadbICTpoe
3aMOpaKMBaHME KJIIETOK B CTEKIIOBUIHOE COCTOsIHHE O0€3 00pa30BaHus KPUCTAIIIOB JIbJIa 33 CUET BBICOKOM
KOHIIEHTPAIMH KPUOITPOTEKTOPa U MUHUMAIBHOTO 00beMa pactBopa [8]. Baril et al. [9] momararoT, 4To
BUTPU(HUKAIMSA MOXKET CTaTh SKOHOMUYHOH albTEPHATHBOI MEAJICHHOMY CTYIICHUYATOMY OXJIQXKICHUIO
C MOMOIBI0 KOMIBIOTEPU3UPOBAHHBIX NMPOrPAaMMHBIX 3aMopakuBaTenei. OHa He TpeOyeT Haluuus
CIELUAIBHOTO 000PYAOBAaHMS M, CIEAOBATEIbHO, MOXKET OBITH XOPOILIO aJaNTHPOBaHA K IIUPOKOMY
MPaKTHYECKOMY HUCHOJb30BaHui0. Massip A. et al [10] ycTaHOBWIHM, YTO 3TUM METOJOM MOXKHO
KOHCEPBHPOBATH SMOPHOHBI C BEICOKOH KPUOTCHHON Uy BCTBUTEIILHOCTHIO, HAIPUMEP OMOIICHPOBAHHBIE,
KJIOHUPOBAHHBIC U ITOJIyYeHHBIE in Vitro. [loaTromy nccnenoBanus B 00:1acTi BUTpUUKALIHA SMOPHOHOB
1 OOLIMTOB UMEIOT BaKHOE HAYUHO-IPAKTHUECKOE 3HAUCHHE.

Omnpenenenue ONTUMAIbHON KOHIEHTPALMM KPHONPOTEKTOpa IJIsl YCHEUIHOH BUTpUHUKALIMN
SMOPHOHOB SIBJISIETCS] HEIPOCTOH 3aa4ueil. Beicokasi CkopocTh IPOLIECCOB 3aMOPaKUBAHHS M OTTaNBaHMS,
a TaKKe Majblii 00beM cpenbl (He Oojee 3 MKII) /IENal0T HEBO3MOKHBIM MOHUTOPHHI TEMIIEPATYpPbl
o0paslia WIM BHU3YalbHYIO OLCHKY (a30BbIX HepexoaoB pactBopa. COrjgacHO TEOpPEeTHYECKUM
MOJIEJISIM, MEJIKUE OHOJIOTHYecKue OOBEKTHI (HAampuMmep, raMeTbl U COMAaTHYECKHE KJIETKH) MOTYT
OBbITH BUTPUGPHULUPOBAHBI B 00beMe 10 3 MKJI 0e3 100aBICHUSI KPUOIIPOTEKTOpa MPH UCTIOIb30BaHUT
OTKPBITBIX CHCTEM BUTPU(PHUKALNH, 00ECTICUNBAIOIINX MPSIMON KOHTAKT C XKHUJIKUM a30ToM. Takxke, Ipu
ckopoctH oxnaxaeHus Hivke 3000 °C/MuH 1 KOHIEHTpauuu Kpronporekropa 10 10%, Butpudukanus
MOJKET OBITh OCYIIECTBICHA B 0Oojiee 3HAYMTENbHBIX oO0beMax cpeibl. OnHako, Oosee KpyIHBIE U
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THJPAaTUPOBAHHBIC KIETOUYHBIE CTPYKTYPBI, TAKUE KaK OOLMTHI U MPEIUMIIIAHTAIIHOHHBIE 3MOPUOHBI,
0€e3yCIIOBHO, TPEOYIOT IPUCYTCTBHSI KPHOIPOTEKTOPA.

Butpudukanys B HCKITIOYUTEIBHBIX CIIy4asiX MOXKET OBbITh JOCTUTHYTA IIPU UCIOIb30BAHUH OTIACHO
BBICOKMX KOHIEHTPALUH KPUONPOTEKTOPAa M 3HAYUTEIBHO YBEIMUYCHHOW CKOPOCTH OXJAKACHUS U
pa3sMopo3ku. BakHoW XapaKTepUCTHKON BUTPU(UKALMH SBISIETCS TO, YTO C YBEIMUYCHHEM CKOPOCTH
3aMOpaKMBaHMUS €CTh BO3MOXKHOCTh W3MEHEHHUS! KOHLEHTpAlMW KpHONpoTeKkTopa. McciemoBaHws,
poBeieHHbIe 3a nocneanue 20 J1eT, MOKa3bIBaIoT, YTO ObUIN pa3paboTaHbl HOBBIE MOAXOABI U METOJIBL,
KOTOPbIC MO3BOJIMIM BUTPUPHUKALNN KOHKYPHUPOBATh C TPAAMLMOHHBIM MEJICHHBIM 3aMOPa’KUBaHUEM
[11, 12, 13]. BbIcokMe CKOpPOCTH 3aMOpPaKMBaHUS ¥ OTTaWBaHWs OOECIEUMBAIOT YHUKAIbHOE
MIPEUMYIIECTBO — YaCTHYHOE, @ MHOTJa M TOJHOE YCTpaHEHHE KPUOTCHHBIX MOBPEXKICHUH, TaKk Kak
o0pasel] MPOXOAMUT Yepe3 ONACHYI0 TEMIEpaTypHYIO 30HY OYEHb OBICTPO, HE OCTaBIsIsl BPEMEHH
(hopMHUPOBaHUIO MTOBPEKICHUH.

MartepuaJibl U METOABI

UccrnenoBanns 1O BBEIMBIBAHWUIO W COXPAaHEHHIO SMOPHOHOB OBIIEMATOK-TOHOPOB Ka3aXCKOH
KyparouHoi rpyOomepcTHoi mopoxasl mpoBoamnu B puimmane TOO «Kaszaxckuit HaydHO-
HCCIIeIOBATEIHCKUI MHCTUTYT )KUBOTHOBO/ICTBA M KOPMOIIPOU3BOICTBa» B Hay4uHO-1CCIe 10BaTEIhCKOM
WHCTHUTYTE OBIeBoIcTBA MMeHU K. Y. Meneyoekoa

UccnenoBanns ObIIN MPOBEIEHBI HA OBIIEMATKaX Ka3aXCKOW KypIIOUHON TpyOOIIepCTHOM MTOPOIbI
B KX «Menxan» AIMaTUHCKON 00JIACTH.

Jis BBI3BIBaHUS CYNEpOBYISAIUU AoHOpaMm (n=61) Ha 11-12-e qHUM 3CTPaTBbHOTO MHKJIA BBOIHIN
BHYTpPUMBIIIEYHO 12 moHOpam — (omntponuH B obmei no3e 9 mi u 49 noHopam mo 7 mu ¢oimmar
(PD) 1400 ME. Yepes 48 u nabenmpoBanu 125 mkr sctpodan (Yemickas Pecydnuka) (tabmuma 1).

Kak mokasbpIBatoT naHHbIE TAOIHIIEI |, TPH TPOBEACHNUH OITBITA PEAKIIHUS SMYHUKOB HAa TOPMOHATBHBIN
npenapat GosmmMmar obu1a 3 dextuBHer, yem dosrponuH Ha 15,3%.

Tabmuma 1 — 'opMmoHansHas 00paboTKa OBIIEMATOK-IOHOPOB

Bun n W3 Hux ¢ cynepoByisiuuei KonuuectBo oBynsauuii
TOHAZ0TPOIIMHA n % BCEro Ha JJOHOpa
DomnTponuH 12 6 50,0 44 7,33
®doumar 49 32 65,3 234 7,31

BrimbiBaHrEe 3MOPHOHOB y JIOHOPOB BBHIMOJIHAJIOCH Ha 5-6-11 IeHb 1ociie Hayana 0XOThl METO/IOM
namapotomun. [lepes BEIMBIBaHHEM SMOPHOHOB OBEI-IOHOPOB BBIACPKUBAIN Ha TOJOAHON TUETE B
teuenue 20-24 yacos. J{ns oOmieir anecresun BHyTpuBeHHO BBOoawan 0,3-0,4 mu «Telasol» (Zoetis,
CIIIA). Jlns mpoMbIBaHUST POTOB MaTKH HCIOJIb30Banu Katetep Dosuies u pactBop J[roiabOekko ¢
nobasieHueM cbiBOpoTKH TeneHka (DPBS, Gibco, CHIA) [14]. [yis OIEHKH peakiuu SUYHUKOB
MIPUMEHSJIH J1arnapockon quameTpoM 10 MM M yCTaHOBIIEHHYIO Ha HEM BHeOKaMepy, 00a HHCTpYMEHTa
npousBozictBa Karl Storz (I'epmanust).

Ecnmu peakiust Obuta cimaboii (1-3 oBynsiiuu) 3MOPUOHBI HE BBIMBIBaJIM. [lociie BhIMBIBAHUS
MIPOMBITYIO KUIKOCTb OTCTauBaAJIM B TeUeHHE 15 MUH, 3aTeM HaOUpaJK ee MUMETKOM, CIIMBAJIH B YaIIKy
[leTpu u nmpocMaTpuBaiu MO CTEPEOMUKPOCKOTIOM.

Kpuokoncepsanusi SMOpHOHOB B cosiomuHKax 0,25 Myl B KOHTPOJIBHOH Ipymiie Oblia BBIMOTHEHA
Ha 3amopaxusarene Cryologic CL8800 (Arctpanus) (pucynok 1) mo meromuke Tervit, Gold [15],
BUTPUUKAIHIO YMOPUOHOB MPOBOIUIIM HOBBIM CITIOCOOOM, KaK MOKa3aHO Ha PUCYHKE 2.

[Tocxe 3ampaBKH OCYIIECTBISIACH MAPKUPOBKA COJOMHUHKH CIEYIONIMM 00pa3oM: B COJIOMHUHKY
CO CTOPOHBI MBDKA BCTABIISIM I[BETHYIO IIACTMACCOBYIO MPOOKY, Ha KOTOPOHl TOHKHM MapKepoM
3aMyChIBAJIM 1aTy BHIMBIBAHUS, IOPOAA JJOHOPA U CTAANIO SMOPHOHA.
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Pucynok 1 — 3amopaxusarens Cryologic CL8800 (ABcTpainusi)

Hopm es: mopnna

lop

. — PacTeop caxapois: 0,5 M

143 — 3mbpuon B kanie 25 pL pmipuduKans-
134 H OHHEOT O pacTeopa (20°C) B ToEKOH ¢ Tex-
AAHHOI Hrie, BcTARTeHHO B I Ipnm
124
Smbpnon B kamie 25 pL. soTp mmsanm-
114 OHHOT O pacTeopa (20°C), nELennpoBan-
104 Hbill Ha JeIAHVI0 TOBEPXHOCTh BHTP H-
\ durkannonnoro pacTeopa (-196°C)
0- hy
5 8 . — ButpndmrannoRER pacTeop (-196°C)
E i i PacTeop caxapodsi 0,5 M
3 I
= 64
Anawuii azor
5_
4]
Coxompaxa 0,25 s pammoil 13,3 cu
50
4 -~
2 | Tepmoc
1 H -
0 I i Byumasaan npodxa
T T T |

1 2 3 4 5
Tsanetp, cas

Pucynok 2 — Butpudukanus sMm0OproHa B comomuuke 0,25 M1 HOBBIM CIIOCOOOM
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PesyabTaThl M 00CyxKIeHHE

BrsbiBanne CynepoBYISIMN Y OBEI-IOHOPOB HHAYIIMPOBAIH IBYMS TOHAIOTPOITHBIMH TIperapaTaMu:
1) pomnrpormHOM B BHIE 6-TH BHYTPHUMBIIIICUYHBIX HHBEKIIUHA B 00IIIeH 03¢ 9 MIT 1 2) O/THOM WHbEKIHeH 7
i1 porummmar. B obomx cxemax yepes 48 4 mocie Hadana 00padOTKH BHYTPUMBIIIEYHO WHBHEIIMPOBAIH
125 wmxr sctpodana. Kak BHIHO W3 NaHHBIX TaOMUIBI 2, TIOCTE TPOSBICHHUS WHIYIIMPOBAHHOMN
ITOJIOBOW OXOTHI, JOHOPOB OCEMEHSIN CIIEpPMON OapaHOB-TIPOM3BOIUTENCH Ka3aXCKOW KypIIOYHOMN
rpyOOIIepCTHO TOPOIHI.

Tabnuma 2 — CxemMa ropMOHaAIIbHOM 00PabOTKU OBLIEMATOK-JOHOPOB M UX OCEMECHEHHUE

Jenb 00paboTKu Haspanue Jlo3a ronagorpornuHa (m) /
TOHAJIOTPOIIMHOM TOHAJIOTPONIMHA BpeMsl BBeIeHU (1)

yTpo BeYep
11-12 Oomnrponus / Doummmar 9-7 9-7
14-15 Ocrpodan 6-7 6-7

16 Oxo0Ta 1 OCEMEHEHHE + +

17 OcemeHnenne + +

21 BrimbiBanue 8 -

Ha PUCYHKE 3 moxaszaHa OLICHKA pCaKIun AMYHUKOB JOHOpA BBIBCACHUCM Ha 3KpaH TCJICBU30pPa C
IIOMOLIBIO JIaITapOCKOoIla U BUACOKaAMEPHI.

Pucynok 3 — M300pakeHne peakiuy SHYHUKOB JOHOPA Ha SKpaHe TeJIEBU30pa C IOMOIIBIO
Jlanapockola U BUA€OKaMepbl, yCTaHOBJICHHON Ha J1allapOCKOIL

BHauvase ¢ moMONIBIO JanapocKkoria OIeHUBAIN PEAKIUI0 IOHOpA Ha TOPMOHAIBHYI0 00padoTKYy.
BriMbiBaHME 3MOPHOHOB MPOBOIAMIIN € TOMOIIIBIO KaTeTepa Dosuies Ha 5-6-¢ 1HU (pUCYHKH 4, 5).
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Pucynok 4 — IIponecc BbIMBIBaHUS PucyHok 5 — 5-mHeBHBIE SMOPHOHEI
oBeI|

MeTo/ 16l KPHOKOHCEPBAILMK OCHOBAHBI HA JIBYX TJIaBHBIX (DAKTOPAx: KPHOIPOTEKTOPAX U CKOPOCTH
3aMOPKUBAHUSA-OTTAUBAHUS. BBIIEISIOT JIBA OCHOBHBIX METOJA: TPAJAMIIMOHHOE MEIJICHHOS
3aMOpaKuBaHUe U BUTpU(UKalKio. XpaHEHHE, OTTAaUBAaHUE W YJAJICHUE KPUOIPOTEKTOpAa B ITHUX
METOJIaX UMEIOT HEOOJIbIINE Pa3JInius, OCHOBHbBIC Pa3IHuMs 3aKIOYATCS B CHOc0o0e J100aBiICHUS
KpUOIPOTEKTOpa M CKOPOCTH 3aMopaxkuBaHus. I[lpenmyinecTBa BuUTpUDHKAIMU OYCBHJIHBI U
OeccIiopHbL: 00pa30BaHUE KPUCTAILIOB Jibja, KOTOPOE SIBJSICTCS OJHOW W3 OCHOBHBIX U ONACHEHIINX
[IPUYUH KPUOTEHHBIX TIOBPEK/ICHHIA, TIOJTHOCTHIO YCTPAHSETCS 33 UCKIIFOUEHUEM IIEPEXOIHOTO U OUCHb
KOPOTKOT'O 3aMEp3aHusi pACTBOPOB BO BPEeMsi OTTaUBaHUsI, KOTOPOE JIJIsl OOLIUTOB ¥ YMOPHOHOB OOBIYHO
cuuTaercsi 0e3BPEHbBIM.

Crioco0 BUTpU(pHUKAIIMK SMOPHOHOB OBEIl BKIFOYACT CIICYIOIINE 3TAIIbI;

[TorpyxeHre SMOPUOHOB B PACTBOPHI C YBEIMYUBAIOIIMMUCSA KOHIICHTPALMSIMU TIIMIEPUHA U
STUJICHTIUKOS (PUCYHOK 6):

- 10% rnunepuH Ha 5 MUH;

- 10% raunepun + 20% STUICHTINKOb HA 5 MUH.

[Torpy»xeHue B KpUOIIPOOUPKH C KUKUM a30TOM.

Pucynok 6 — ITorpy:xeHue sMOPHOHOB B PacTBOPHI C YBEINUNBAIOIINMHCS
KOHIIEHTPALMSIMU TIIMLEPUHA U 3TUICHT KOS

[MpuHIUI BUTPUQUKALMK 3aKIIOYACTCS B TOMEIICHHHM 3MOPHOHOB B BBICOKYIO KOHIICHTPALUIO
KPHOIIPOTEKTOPOB B 0Y4CHBb HEOOIIBIINE 00BEMBI pACTBOPA, TO3BOJISLS H30eraTh 00pa30BaHUs KPHCTAILIOB
nb/1a (PUCYHOK 7).
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bbuto mpoBeneHO ABa IKCHEPUMEHTa Ul NPOBEPKHM METOda BUTPU(UKALMM, KOTOPBIH JIETKO
MIPUMEHSIThH B TIOJIEBBIX YCIOBUAX. Bce sMOproHBI OblTH cOOpaHbl Ha 5-6-1 JeHb 3CTPaIBLHOTO LUKIIA Y
JIOHOPOB OBIIEMaTOK, cTuMysinpoBanHbIXx OCI™ u oneHenbl Mopdonorudecku. [lepen BuTpudukanmei
SMOpPHOHBI coJiepKanu B MonaupuiupoBaHHoM (ocdaTHO-OydepHOM pacTBOpe TNpHU KOMHATHOM
TeMIepaType, Mocje 3TOro Ux MpoMbIBaju. PacTBOpbI FOTOBWIIN C MOCTENEHHO YBEJIWYHMBAOIIEHCS
KOHIICHTpAIMel TIIMICpHHA U BBLICPKUBAIN SMOPHUOHBI OIPEJICIICHHOE BPEMsI B KaXKJIOM PacTBOpE.
BreiMbITEIE SMOpHOHBI TIOMemIanu B TedeHne 5 MuH B 10% cpene rimnepuna u 20% 3TUICHTIIHKOISA
mocje mepeHeceHbl B cpeny Ui BUTpuuKauuu (25% rmmuepuHa u 25% stunenriukons). Bee
pacTBOpHI ObLTH Ha OcCHOBE MPBS. OMOpHOHBI, MPUToAHBIE I 3aMOPaKUBAHUS (OTIIMIHOTO, XOPOIIIETO
1 YAOBJIETBOPHUTEIBHOTO KAauecTBa) HaOMpalu B COJOMHHKM (LIEHTpajlbHas 4acTb | CM, OocTaJlbHBIC
yactu 3anonusuy 0,8 M ranakto3oit B mPBS (MoxndunmpoBanuslii pochaTHo-0ydepHslil pacTBoOp)) U
TIOTPY>KaJTK B )KUIKUH a30T B TeueHue 20-30 cek KOHTaKTa ¢ pacTBOpoM 11t BuTpudukanun. [Ipomnenypy
BUTPpHU(DHUKAITIN TIPOBOAFIIN IIPH KOMHATHON Temmeparype 25 °C.

Pucynok 7 — [lomemenune sMOprona B karmie 25 plL
KpHOIIPOTEKTOPa BBICOKOM KOHIIEHTPAIIH

Ot 38 oBen-noHopoB momydeHo 107 smOpuwoHOB Wi 1o 2,8  »MOpHoHa Ha JOHOpA.
KpunokoncepsupoBano 93 smOpuona. 21 5MOpHOH Ha CTaguH MOPYJBl M OJaCTOUMCTHI OBUTH
BUTPU(HUIIMPOBAHBI B COJIOMUHKaX o0bemoMm 0,25 mul. Pe3ynbTaTHBHOCTH BBIMBIBAHHS SMOPHOHOB
cocraBuina 45%.

JJist OLIeHKH KadecTBa 3aMOPOKEHHBIX IMOPHOHOB yepe3 2 Mmecsiia Obula MPOBEAeHa pa3MOpO3Ka
B KOJNMYECTBE O-TH COJIOMHHOK, M3 HUX 3 COJOMHHKH OBIIM 3aMOpOKEHBI Ha TPOTPAMMHOM
3amopakuBatesne Cryologic CL8800 u 3 conoMuHKHM ¢ 3MOpPHOHAMHM, 3aMOPOXKECHHBIMH CIIOCOOOM
Butpupukanmd. B mepByro ouepeap pasMOpPaKWMBAIM M OLEHHBAIM AMOPHUOHBI, TPOLICIIINE
KyIsTUBHpOBaHUE B MHKyOatope CO2 B TeueHnne cyTtok. CleayronmM KpuTeprueM oTdopa YMOproHa
SIBJISUIOCH €0 KaueCTBO, IPU 3TOM YUHUTHIBAJIN BHYTPUKIETOUHYIO MAacCy M TPO(EKTOAEPMBI, a TAKKe
CTENeHb JKCIIAHCHHU, T.e. pasMep sMOpuoHa. [losTOMy, B MEpBBI 3Tam pa3MOPO3KH COJIOMHUHKH
¢ PMOpHOHOM IOMEIIAIM W3 JKUIKOTO a30Ta HEMOCPEIACTBEHHO B pacTBOp, Harperviii mo 37 °C.
Bropoii stan pa3Mopo3ku 3MOPHOHOB NMPOBOAMJICA TPH KOMHATHOW TEMIIEpaType W 3aKIIovalics
B TIOCTCIICHHOM 3aMEIICHHH KPUOIIPOTEKTOpa W peruaparanuu smOpuoHa. [yt 3TOoro sMOpHOH
[I0CJIEI0BATENBHO MEPEMEIIANIN U3 PACTBOPA C OONbLIEH KOHUEHTPALUEH KPHOIPOTEKTOPa B PacTBOP
C MEHbIIIEH KOHIIEHTpalnel, KOHEUHBIN pacTBOp YK€ HE coaep Kall KpHonmpoTekTop. Takoe miaBHOE
CHIDKEHHE KOHIEHTpAIlMM KPHOMPOTEKTOpa MMEeT KPUTHYEeCKOe 3HAauY€HHE W T03BOJIAET H30exarhb
MIOBPEKICHNE SMOPHOHA, CBA3aHHOE C OCMOTHYECKUM IIOKOM. 1o OKOHYaHNHU pa3zMOpO3KH IMOPHOHBI
MEPEHOCUIIN B YAIIKY JUIs KYJIbTUBUPOBaHUS 1 momenianu B uakybatop CO2. Takum oOpazom, u3 6-tu
Pa3MOpPOKEHHBIX COJIOMMHOK B JBYX COJIOMHHKAX, 3aMOPO’KEHHBIX MTPOrPaMMHBIM 3aMOPaKUBaTEIIEM
Cryologic CL8800, y sMOproHOB Oblia pa3pyIiena BHyTpukieTodnas macca (BKM), ogra comommuaka
¢ ’MOPHOHOM 3aMOPOKEHHBIM CIIOCOOOM BUTPUHUKAINHY ObLIa HENPUTOIHA, TAK KaK BHYTPHKIICTOYHAS
Mmacca (BKM) Obua neopMupoBana 1 HENpUroaHa Juis TIepeHoca.
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[lo HamumMm pesyabTaTaM IOpH Pa3MOPRKUBAHUKM AMOPHOHOB, 3aMOPOXKEHHBIX INPOrPaMMHBIM
3amopakuBatesnieM Cryologic CL8800, BerkuBanu okono 20% 3MOpuonoB. Butpudukanus no3somnser
MOBBICUTH YaCTOTY BbLKHMBaeMocTH 10 40%.

CpaBHHBasi METOABI KPHOKOHCEPBALMK AMOPHUOHOB B cosioMuHKax 0,25 MiI ¥ BUTPUPHKALUIO
SMOPHOHOB HOBBIM CIIOCOOOM, NPHUILIH K BBIBOJAY, YTO HOBBIH croco0 BUTpH(UKAIUK OKa3acs
s dexTrBHEE U MaJIO3aTPATHBIM, TaK KaK €€ MOKHO MCIIOJIb30BATh B IOJIEBBIX YCIOBUSAX HE MPUMEHSS
3JIEKTPOIHEPTHIO, IPU 3TOM PACXOJ )KUIKOTO a30Ta MEHbIIE.

3akio4yeHue

Burpudukanus 3MOpHOHOB OBEll MPEJICTABISET COO0H yIbTpaObICTpoe 3aMOpaKUBAHUE KIIETOK
B CTEKJIOBHAHOE COCTOSHHE 0e3 00pa3oBaHMs KPUCTAJUIOB JIbJa 332 CUET BBICOKOW KOHIIEHTpPAIIUU
KPHOIPOTEKTOpa M MUHHUMAJIbHOTO oObeMa pacTBopa. Takum 00pa3oM, B COJOMUHKE IPOLIECCHI
3aMOpaKMBAaHUSA M OTTAaUBAHMS HPOTEKAIOT 3HAYUTENBHO ObICTpEe, 10 CPaBHEHUIO C MEIUICHHBIM
MPOTPaMMHBIM 3aMOPaKUBaHUEM, MPEUMYIIECTBOM CII0cO0a SIBISIETCS OTCYTCTBHE CHELUAIBHOIO
000pyIOBaHMSL.

Hcnonb3oBaHue JaHHOTO MeTOAa BUTpU(UKAIMKA SMOPHOHOB OBEIl CIOCOOCTBYET CHIDKEHHIO
3aTpar pacxoJHOTO MaTepraja v IPUMEHEHHE ero B TIOJIEBBIX YCIOBUSX.

Pe3ynbpTathl Uccae10BaHUHM OLIEHKH KayecTBa NP Pa3MOPaKUBAHUK 3MOPHOHOB, 3aMOPO’KEHHBIX
nporpaMMHbIM 3amMopakuBaTesieM CryologicCL8800, mokazanu 20% BeikHBaeMocTH 3MOpHoHOB. 11pu
HCTIOJIb30BaHUHU CIIOCO0a BUTPU(PHUKALINN BDKUBAEMOCTDH cocTaBisieT 40%.

Bxuan aBTopoB

AC, KU, DA u I'b: opopmunm mccmenoBanue, MpOBEIN MOUCK JIMTEPATYPhI, POAHATN3UPOBATH
coOpaHHBIE IaHHBIE, MOATOTOBWIN pykomuck. HM m DE: mpoBenmn OKOHYATENbHYIO PENaKIUI0 H
BBIUUTKY PYKOIUCH. Bce aBTOpBI MpoYMTaliv, MPOCMOTPENIN U OJOOPUIM OKOHYATEIbHYIO PEIAKLIUIO
PYKOIHMCH ISl TOJAuH K Iy OIHKaLuH.

Nudopmanust 0 GpuHAHCUPOBAHUH

PaboTa BBITONMHEHA B paMKax IporpaMMHO-TieneBoro QuHancupoBanus Ha 2023-2025 romb
Komurera maykn MwuHHUCTEpcTBa Hayku H BhIcIiero oOpasoBanusi PecryOnumku Kaszaxcram MPH
BR21882201 «YnyuuieHue MsICHOU IPOLYKTUBHOCTH KYPAIOUHBIX OBELl HOBBIMH METOJAAMHU CEJICKLIUU,
TCHETHKH U OMOTEXHOJIOTHIY.
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Ka3zakTbIH KYHPBIKTHI KbUIIIBIK KYHII TYKbIM/AbI KOJIaPbIHBIH
3MOPHOHAAPBIH KYY HITHKeIepi

CembaeBa A.W., Manmakos H.U., Hckakos K.A., AceutbekoBa D.b., Ecxkanosa D.5.,
baktei0aeBa I'.E.

Tyiiin

Anrpiiaprtap MeH MakcaT. COHFBI yakbITTa OHJIPICTIH, COHAal-aK MIapyallbUIbIK S>KYPTi3yIi
CyOBeKTIIep/IiH ©3eKTi MIiHAETI WHHOBALMSJIBIK TEXHOJNOTHSJIAPIBl E€HTi3y JXOHE OJlapabl OJaH
opi mamMbITy Oonbin TaObuiazbl. backiM OaFbITTapApH Oipi — OHIMIUIIN KOFapbl achbll TYKBIMIBI
JKaHyapapabiH SMOPHOHIAPEIH TPaHCIUIAHTANMSIIAY. 3EPTTEYAIH MaKcaThl — opi Kapail KeOer yIIiH
Ka3aKThIH KYHUPBIKTHI KbUIIIBIK KYH/II KOWIAPBIHBIH KYH/IBI T€HETHKAIIBIK MAaTEPHAIIBIH CaKTay.

Marepuangap MeH aaictep. 3eprreyiep Aamatsl 00abIchIHBIH «Menxany LK xa3zakThiH KyHPBIKTHI
KBUTIIBIK JKYHII TYKBIMIBI KO aHanmbIkTapbiaga K.Y. MemeyOekoB aThIHIAFBI KOW MIAPYamTbUTBIFBI
FBUIBIMU-3€PTTEY WHCTHTYTHIHBIH «Ka3ak Masl mIapyainbUIBIFBI JKOHE JKEMIIOeIN OHIIPY FhUIBIMU-
3eprrey MHCTUTYTHD» JKILIC Qunmansl Kol ecipy OMOTEXHOJOTHACHI 3epTXaHACBIHAA >KYPTi3Ui.
JloHOpHapABIH CyNepOBYJSIMACHIH TyABIPY YIIIH QojmuMmar meH (OJUITPONUH TOPMOHAIIBI
mperaparTapbl KOJIAHBUIIBL. AHAIBIK Oe3/ep/iiH peaklusChIH Oaranay JanapacKONIeH XYPTi3iii.
JloHOpHapaarel 3MOPHOHAAPABI KYy JamapoToMus oniciMeH kyprizunmi. 0,25 wmu  Ty#iprrk
sMOproHIapabl kprokoHcepBarusiiay Cryologic CL8800 (ABcTpanmst) MY3IaTKBIIIBIHIA OPBIHIAIIBI
YKOHE SMOPHOHAAPAbl BUTpUUKALMATIAY JKaHA OICIICH KYPri3iii.

Hormwxkenep. CynepoByssiliMsiHbI TyAblpraH Kke3ge 38 jqoHOp Koijan 107 SMOpPHUOH  aibIHIbI
OHBIH IIIiHAE MOpyJia caThIChIHAa 93 SMOpPHOH KPHOKOHCEPBIICHMI >XoHe Omacroruct 0,25 M
TYHipIIiKKe BUTpUUKAIMSIIAHIB. DMOPUOHAAPABI JKYYABIH THIMATIT 45% Kypaabl. My3naTeuiran
SMOpPHOHJIAP/IBIH canachlH Oaraniay Ke3iHae 2 admaH keitin 6 tyiipmiik epitiami. Cryologic cl8800
OarmapiaMaiblK MY3JaTKBIIIBIMEH MY3/JaThUIFaH €Ki TYHIpIIiKTe SMOPHOHIAPIBIH KACYIIAIIIIiK
calMarbl JKOMbUIIBI emipuieHmik gereiti 20% kypaiasl. MysnaTbuiran BUTpH(UKaLUs diciMeH
AMOPHOHBI Oap YII TYHIpIIiKTIH Oip TYHipmIiri xkapamMchI3 006, eMipiieH ik aeHreii 40% Kypaibl.

KopsiTeiaasl. Gommumar TopMOHAIIB! IPETapaThiH 7 MIT 03a]1a KOJMAaHy Ke31He CyNepoBYISIUI
— 65,3%, ¢omnarponun xanmsl 9 mMa nozana 50,0% cynepoByNsSUUsHBI KamTamachi3 erti. @ommmumar
FOPMOHAJIJIbI IIperapaTbiHa aHAJIBIK Oe3[ep/IiH peakiusachl GosurTponuHre Kaparanga 15,3% tuiMai
0omnmbl. by perre 107 aMOpHOH KYBUIIBI OHBIH ilIiHJE MOpYJa XKoHE OJACTOIUCT CaThICHIHIAA 93
SMOPHOH KPHOKOHCEpPBAIMSIIAHIBI SMOPHOHAAPABI Kyy 45% Kypanel. 3epTTey HOTHXKeIepi Kol
IMOPHOHIAPBIH BUTPUDHUKAIINSIIAY SJIICIH KOJIJJAHY IIBIFBIH MaTepUAIIaPBIHBIH IIBIFBIH/IAPBIH a3aiTyFa
BIKTIAJT €TETIHITiH KoHe Jaliajia KOoJJaHy/[a MPaKTHKAIBIK TYPFbIIaH epeKIIeIeHETIHITH KOPCETTi.

KinT ce3aep: Koii; JOHOP; OOIMT; SMOPUOH; BUTpHU(DHUKAIIHS;, MY3/aTy.
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The results of embryo flushing in Kazakh short-tailed coarse-haired sheep

Aigyl I. Sembayeva, Nurlan I. Malmakov, Kairat A. Iskakov, Elmira B. Assylbekova,
Elmira B. Yeszhanova, Gulzhan E. Baktybayeva

Abstract

Background and Aim. Recently, the introduction and further development of innovative technologies
has become a pressing issue for production and economic entities. One of the priority areas is the
transplantation of embryos from elite animals with high productive potential. The aim of this research
was to preserve valuable genetic material from Kazakh fat-rumped coarse-wooled sheep for further
breeding.

Materials and Methods. The research was conducted on ewes of the Kazakh fat-rumped coarse-
wooled breed at the "Medkhan" farm in the Almaty region, in the laboratory of biotechnology of sheep
reproduction at the Research Institute of Sheep Breeding named after K.U. Medeubekov, a Branch
of the Kazakh Research Institute of Animal and Fodder Production LLP. To induce superovulation
in donor-ewes the hormonal drugs Follimag and Folltropin were administered. Ovarian response and
embryo flushing in donors were achieved via laparotomy. Embryo cryopreservation in 0.25 ml straws
was performed using a Cryologic CL8800 freezer (Australia), and embryo vitrification was performed
using a new method. Ovarian response to hormonal treatment was assessed by laparoscopy. Embryo
flushing by donor ewes was performed by laparotomy. Cryopreservation of embryos in 0.25 ml straws
was performed using a Cryologic CL8800 freezer (Australia), and embryo vitrification was performed
using a new method.

Results. Superovulation was successfully induced in 38 donor ewes, yielding 107 flushed embryos,
of which 93 embryos at the morula and blastocyst stages were cryopreserved and vitrified in 0.25 ml
straws. The embryo flushing rate was 45%. To assess the quality of the frozen embryos after 2 months, 6
straws were thawed. In two straws frozen using the Cryologic CL8800 program freezer, the intracellular
contents of the embryos were destroyed, and the survival rate was 20%. Of the three straws containing
vitrified embryos, one straw was unusable, and the survival rate for vitrified embryos was 40%.

Conclusion. Administration of the hormonal drug Follimag at a dose of 7 ml resulted in superovulation
in 65.3% of donor ewes, while Follitropin at a total dose of 9 ml resulted in superovulation in 50.0%
of donor ewes. The ovarian response to Follimag was 15.3% more effective compared to Follitropin.
A total of 107 embryos were flushed, of which 93 embryos at the morula and blastocyst stages were
cryopreserved. Embryo flushing rate was 45%. The findings demonstrate that the vitrification method
for sheep embryos reduces the cost of consumables and is practical for field application.

Keywords: sheep; donor; oocyte; embryo; vitrification; freezing.
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AHHOTALUA

IIpeanocbuiku U nenb. IIpennockIkol yCcnenHoro pa3BUTHS OTPACIM MSICHOTO CKOTOBOJCTBA
Kazaxcrana siBisieTcss MOMYyYEHUE >KUBOTHBIX, F€HETUYECKU MPEAPACIIONONKEHHBIX K MPOSIBICHUIO
BBICOKOW MSICHOH MPOJYKTHBHOCTH M ()OPMHPOBAHHIO KAUYECTBEHHOW MSCHOM mponykuuu. Llembio
WCCTICIOBAHUNA SIBIJIOCH TPOBEACHHE HCIBITAHAA OBIYKOB Ka3aXCKOW OEJIOT0JI0BOM TIOPOMBI IO
COOCTBEHHOH TPOMYKTUBHOCTH, C OXBAaTOM CEJEKIIMOHHO-TEHETHYECKHX IapaMEeTpOB H3y4aeMbIX
MIPU3HAKOB, B TOM YMCJIC U NPUKU3HEHHON OLICHKE UX MACHON IMPOAYKTUBHOCTH.

Matepuanbl U MeTobl. [Ipy MpoBeICHUH HCIIBITAHUN UCTIOIB30BAIMCH OOIICTIPUHSATHIC METOIHMKU
300TEXHUYECKUX, TEHETUYECKHX, CTAaTUCTMYECKUX W OMOMETpHYECKHX HccienoBaHuil. OO0bekToM
HCCIICIOBAHMM TIOCTY KN OBIYKH Ka3aXCKOW 0€I0T0JI0BOM TTOPOJIBI, TTOCIE OTOMBKH OT KOPOB-MaTepeit
(7-9 Mec.) 1o romoBaNIOTO BO3pACTa, MPOXOIUBIIKE UCIIBITAHUS TI0 COOCTBEHHOW MPOJIYKTHBHOCTH B
ycnoBusix 6azoBoro xossiictBa KX «laypen» KapMmuHckoro paiiona, Abaiickoii odmactu.

Pesynbratel. B pe3ynbrare rccieoBaHui yCTaHOBIICHO, YTO KHBasi Macca OBIYKOB ITPH TOCTAHOBKE
Y CHATHH C UCITBITAaHUH 10 COOCTBEHHOM MPOAYKTHBHOCTH MPEBBIIIANIA CPETHNE 3HAUSHHS TToKa3aTenei
CTaHJapTa Ka3aXCKO OeroroioBoil MOpoabl MEpBOrO OOHUTHPOBOYHOTO Kiacca. KoauimeHTs
BapHaIK CPEAHET0 3HAYCHUS KUBOK MacChl OBIYKOB B 365 AHEH U CpelHECYTOUHOTO IPUPOCTA MACCHI
B niepuof oT 205 mo 365 nmueit, Obutn moctaTouHo BbICOKHU: 15,2% u 30,7%, coorBercTBenHo. IIpu
ITOCTaHOBKE K€ OBIYKOB Ha MCTIBITAHHS IO COOCTBEHHOM MPOAyKTUBHOCTH B 205 nHel, koaddumment
BapualllU UX )KUBOU Macchl cocTaBisll Beero 3,2%. CreryeT OTMETUTD, YTO 1O MOKA3aTEN0 AKCTEPhepa
(BBICOTA B KpecTIle) OBIYKH B TOJIOBAJIOM BO3PACTE, B IIPE/IENIaX IPYIIIbI ObLTH OTHOCUTEIILHO BEIPOBHEHEI,
Ha YTO YKa3bIBACT HE BBICOKOE 3HaUeHHE K03 duiinenTa Bapuanuu pasHoe 3,5%. JlocraTouHO BhICOKas
BapnabeIbHOCTh OTMEUEHA 0 3aTpaTaM KopMa Ha | KT mpupocTa Macchl, TUTOMIAH MBIIIEYHOTO TTa3Ka
1 TOJILIMHE MOJKOMXKHOTO JKUpa.

3axnrouenue. [Ipu aHanmse pe3ynbTaTOB MCMBITAHUN OBIYKOB MO COOCTBEHHOW MPOYKTUBHOCTH
u pacuere KOA(QQHUIMEHTOB HACIEAYEMOCTH YCTaHOBIJIEHO, YTO Ha CEJICKUMOHUpPYEMble MpPU3HAKU
ot 30 1o 54% oxa3bIBalOT BO3JIEiCTBUE reHeTHdecKkue GakTopsl. [Ipu 3TOM, C MOBBIIIEHUEM KHUBON
Macchl OBIYKOB Ha 1 KT, BEICOTA B KPECTIIE, B CPEAHEM IT0 rpymne, yBenndnBaercs Ha 0,16%, muromans
MBIIIEYHOTO ria3ka Ha 3,05%, u TOJIMHA OJKOKHOTO Kupa Ha 2,67%, 4TO yKas3bIBaeT Ha BBICOKUE
TIOJIO’KUTENbHBIE KOPPEISIIMOHHBIE CBSI3U MEKIY )KHBOW MacCcoil U M3y4aeMbIMH MTPU3HAKAMH.

KuroueBble ¢jioBa: MSICHOE CKOTOBOJICTBO; CEJIEKIUS; UCIIBITAHUS; MPOAYKTUBHOCTb.
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BBenenue

OO0111eN3BECTHO, YTO CEJICKIIMOHHBIE TApaMETPhI B TNIEMEHHOM XUBOTHOBO/ICTBE UCIIOJIB3YIOTCS JIS
OIICHKY T€HETUYECKOT0 PA3BUTHS CTa1a WIH MOIMYJISIUH B IIEJIOM, a TAKKE MO3BOJISIIOT MPOTHO3UPOBATh
3¢ (dEKT CeNIeKINU B KaXI0M HOBOM ITOKOJICHHUH.

B mociierame HECKOTBKO TECATKOB JIET, BO MHOTHUX €BPOTICHCKUX CTpaHax, a Takke B CIIA, Kanane
U ABCTpaliH, TIPH pacdy€re CENEKIMOHHO-TEeHETHUECKNX TOKas3aTejel B MSICHOM CKOTOBOJICTBE Ha
MIOMYJISIIIMOHHOM YPOBHE OBLITH TTOJTy4eHBI BHICOKHE 3HAYESHUS 110 JKUBOM Macce M Ka4eCTBY MPOIAYKIIHH.

Crnenyer OTMETHTH, YTO B KOHEYHOM CUETE OCHOBHAas 3ajJada OTPaciyd MSCHOTO CKOTOBOJCTBA
3aKII0YaeTCsl B TONYyYEHHHM TNpU yOOe MOJHOLECHHBIX KayeCTBEHHBIX TYII, YTO, B CBOIO OuYepeib,
HAMpsIMYyI0 3aBUCUT OT MPeayOOHHON >XKUBOM MacChl OTKOPMOYHOTO IOTOJIOBBS. JOCTIIKEHHME Kak
MOKHO B KOPOTKHE CPOKH >KEJIaeMOM KMBOW MacChl B 3HAUMTENIBHOM CTENEHM MpeAonpe/iensieTcs
TeHOTHUIIAMH JKMBOTHBIX, KOTOpBIE TPH OJMHAKOBBIX YCJIOBHAX COJEP)KaHWUS, IMO-pPa3HOMY MOTYT
MPOSIBJISITH CBOU HACNIEICTBEHHBIE KauecTBa. OHAKO, U CKOPOCIIENOCTh U BHICOKAs KUBasi Macca MOTYT
00eCneunTh TOBBIIIICHUE BBIXOJa MsiCa U TSDKEIbIC TYIIH, HO KA4eCTBO CaMOM MPOIYKIMH IIPH 3TOM
MOXET OCTaBaThCs HU3KUM [1].

[Tony4yeHne KaueCTBEHHOW TOBSJIMHBI 3aBHCUT OT MHOTHX TEXHOJIOTHYECKUX (PAKTOPOB, OJIHAKO, B
IJTaHE CEeJIEKIIMOHHO-TUIEMEHHON PaOOoThl, OCHOBHBIM METOJIOM TTOBBIIICHHS KauecTBa Msca SBISETCS
WCTIONIb30BAaHNE TIPEMOTEHTHBIX TI0 KOMITIEKCY INPU3HAKOB OBIKOB-TIpom3BoanTeneid. [loatomy B
MHUPOBOH MMPAKTUKE OIIEHKE IJIEMEHHOU [IEHHOCTH U MPENOTEHTHOCTH OBIKOB-ITPOU3BOAUTEIICH YACTISIOT
oco0oe BHHUMaHHUe. [IOMUMO BBICOKOH HBOH MAaccoil M CKOPOCHENOCTH, CENEeKIHs OBIKOB JOJKHA
OBITH HampaBJIeHa Ha CIIOCOOHOCTH CTOMKO MepeaaBaTh CBOM HACIEICTBEHHBIC 3aJaTKH TIOTOMCTBY T10
MHOTHM JIPYTUM TIPH3HAKAM, B T.4. U HAIIPABJICHHBIM Ha TOJIYyYECHUE MPAMOPHON TOBSIAMHBI.

B nccnenoBannax y4€HBIX pa3HBIX CTPaHAX YCTAHOBJIEHO, YTO OI[EHKAa MPAaMOPHOCTH 3HAYNTEIEHO
BJIMSIET HAa KAUE€CTBO U LIEHHOCTh TOBSIUHEI [2, 3, 4]. IIpu 3TOM eciiu paHee KauecTBO Msica ONPEeIsuIoCh
TOJIBKO TIOCJIe YOOSsI U COPTHPOBKH €r0 MO KJIACCHOCTH, TO C BHEAPEHWEM HOBBIX TEXHOJIOTHH, TaKylo
MPOLIEAYPY CTAJIO BO3MOXKHBIM MPOBOAUTH MNPUIKU3HEHHO, MYTEM MPUMEHEHHUS YIbTPa3BYKOBBIX
CKaHeposB [5].

WccnenoBanns CeneKIMOHHO-TEHETHYECKUX MapaMeTpOB MSCHOTO CKOTa, MPOBEICHHBIE PSIOM
3apyOeXHBIX YUYEHBIX, CBUICTEIHCTBYIOT O JOCTATOYHON BBICOKOW TOJOXHUTEIHHOW KOPPEISIIuU
MEX/Ty IPMKU3HEHHON U TI0CIeyOOHHOW OIEHKOW IIIOMIAIA MBIIIEYHOTO TJa3Ka U MOJIKOKHOTO KHpa
[6, 7, 8, 9], a Takke ycTOWUMBOH HacnexyeMocT 3Tux npusHakos (ot 0,40 mo 0,63) [10, 11]. [TosTomy
METOAMKA YJIbTPa3ByKOBOTO CKAHWPOBAHHMS XOPOIIO 3apEKOMEHI0BaIa ce0s B MporpaMMax pa3BeAeHUs
KkpymnHoro poraroro ckora B CIIA, Kanazge n ABctpanuu [12, 13], 4To Hanwio oTpakeHne B I0CTaTOYHO
OOJBITIOM KOJTMYECTBE HAYIHBIX MyOuKanuii [14, 15, 16, 17].

B Kazaxcrane 10 HACTOSIIEr0 BPEMEHH OIEHKA TUIEMEHHBIX KadecTB KPYITHOTO pOraToro CKOTa
MSICHOTO HAITPaBJICHUSI MPOAYKTUBHOCTH, TPAIUIIMOHHO OCHOBBIBAETCS HA TPEX MMOKA3aTEeNsIX: KUBas
Macca, SKCTepbep U POJIOCIOBHASA, MO KOTOPHIM PACCUMUTHIBACTCS KOMIUIEKCHBIA KIIacC >KUBOTHBIX,
MpeoNpeACISIIOINI X JalbHelIIee HCIONb30BaHHE B CEJICKIMOHHO-IUIEMeHHOW pabote [18].
HcnpiTanue OBIYKOB IO COOCTBEHHOHN MPOJYKTUBHOCTH TMPOBOJUTCA MO CIEIYIOMINM CEJIEKIIMOHHBIM
MpU3HAKaM: JKHBasg Macca, CPeIHECYTOYHBIH MPHUPOCT, 3aTpaThl KOpMa Ha | KT MpHpocTa, MICHBIE
(hopMBI, OKPYXKHOCTh MOIIIOHKH, BBICOTA B KpecTile, KauecTBO ceMeHu. OJHaKo, MO0 WHHUIUATHBE
PecryOnrkaHCKUX mMajar, B YaCTHOCTH Ka3aXCKOM O€I0Tr0I0BOM OPO/Ib, OCE OKOHYAHUS HCITBITAHU T
OBIYKOB 10 COOCTBEHHOW TPOJYKTUBHOCTH, IOMHMO BBIIICYKAa3aHHBIX MPU3HAKOB, B 0053aTCILHOM
MOPSJIKE, Y UCTIBITYEMBIX OBIYKOB C IPUMEHEHHEM CKaHepa JOKHBI OLICHUBATHCS TONIINHA TTOIKOKHOTO
JKUPa ¥ TJIOIIA/Ib MBIIIIEYHOTO TIIa3Ka.

B memMeHHBIX cTajax Ka3axCKoW OEJIOToJI0BOM MOPOABI BEChMa TITyOOKO M3yYeHBI CENeKIIMOHHO-
reHeTHYEeCKHe MapaMeTphl 110 TAKUM OCHOBHBIM IIPH3HAKaM, KaK jKHBas Macca 1 3KcTeprep. [lpu atom,
CYILIECTBEHHBI MHTEPEC MPEACTABISIIOT TAKKE MOKA3ATENU CENEKIIMOHHO-TEHETUUCCKUX MapaMeTpoB,
KOTOpbIC JAIOT OIpEICICHHOE MpeJICTaBlIeHuEe 00 3(PPEKTHBHOCTH OTOOpa OBIYKOB IO KEIaeMbIM
Ka4yecTBaM U Tepeaue MX MOCIeIyIoUM MoKoJeHuIM. Vcxoas n3 n3noKeHHOTo BhINIE MaTepuana,
BBITEKAET I1eJIh HAIITMX MCCIIEIOBAHNI KOTOPAst 3aKITI0YaIach B M3YUEHHH CEIEKIIMOHHO-TEeHETHIECKUX
MapaMeTpOB OCHOBHBIX CENIEKIIMOHUPYEMBIX IIPU3HAKOB y OBIYKOB Ka3aXCKOM 0€I0roI0BOM MOpoIbl, B
TOM YHCIIE ¥ MPHKU3HEHHON OIIEHKE WX MSCHOM MPOyKTHBHOCTH.
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MartepuaJibl U METOABI

OOBEKTOM HCCIEIOBAaHUN MOCIYXWIM OBIMKH TOAOBAJIOTO BO3pacTa Ka3axCKOH OenoroioBoi
MOPO/Ibl, TPOXOAMBIIKE UCIIBITAHMUS IO COOCTBEHHOU MPOLYKTHBHOCTH B yCIIOBHUSIX 0a30BOTO X03siCTBA
KX «laypen».

WcnpiTanus GBIYKOB 1O COOCTBEHHOM MPOAYKTUBHOCTH OPTraHU30BBIBAIHCH, COTIIACHO MeToauKe,
YTBEP)KIEHHON TIpHKa3oM MUHHCTpa cembcKkoro xo3siictBa Pecryonmmkm Kaszaxcran ot 25 sHBaps
2023 roma Ne 27 [19]. IlpwKu3HEHHOE YJIbTPa3BYKOBOE CKAHMPOBAHUE TOJIIMHBI MOJKOKHOTO
JKUpa M IUIOLIAIM MBIIIEYHOro Tia3ka ocymecTBisuin cormacHo 'OCT P 57784-2017 [20]. Pacuér
CPeAHEro apu(MeTHUYecKOro 3HAYeHHsl, CTaHAAPTHOTO OTKJIOHEHHs, KO03()(UIHEHTOB Bapualld U
KOppeJIsIKKU BIMOMH:M Ha porpamme Excel. KoaddummenTs! perpeccun onpenensuiy mo MeToIuKe
E.K. Mepxypvesou [21]. HacnemyeMocTsb onpeensuid B 0JHOQAKTOPHOM JIHCIIEPCHOHHOM KOMITIEKCE
[22].

PesyabTatel u 00cy:x1enne

W3BecTHO, YTO BaKHBIM 3JEMEHTOM IUIEMEHHOW pabOTBHl B OTPACiM MSCHOTO CKOTOBOJCTBA
SIBIISTIOTCS CEJICKIIMOHHBIE MEPOTIPUSTHS, HAIPaBJICHHBIE Ha OTOOP JyYIINX 0COOEH ISl OCIe yIOIero
nx crapuBanus. [Ipu 3ToM, B penpotyKItuu Jr000# MOy 3HAYUTEIbHAS POJIb OTBOAUTCS OBIKaM-
IIPOU3BOJUTENSIM, OTOOP KOTOPBIX IO KEJIaTeIbHBIM MPU3HAKAM U NIPABUIIbHBIN 110100P K MATOYHOMY
[IOTOJIOBBIO, CO3AAIOT IOJIOKUTEIBHBIN 3(PEKT CeNeKIMOHHOro nuddepeHnnana B KakaoM HOBOM
nokoneHun. [lodToMy oOAHMUM M3 TyTel TOYHOTO M Pe3yJbTaTUBHOIO OTOOpa MpPOM3BOAMTENICH
CHEIMATN3UPOBAHHBIX MICHBIX MTOPOJI ABISETCS UX JBYXdTaIHasl OLEHKA MO X03sIiCTBEHHO-I0JIE3HBIM
¥ TEeHEeTHYECKHUM IMpHU3HAKaM: TIEPBbI 3Tal — UCIIBITAHUS 0 COOCTBEHHOM MPOTYKTUBHOCTH, BTOPOH —
OLIEHKA 10 KaYeCTBY [IOTOMCTBA.

JUn1s1 BBIMOJIHEHMS TIEPBOTO 3Tara, OpraHu3aluy HCIIBITAaHUN 110 COOCTBEHHON NMPOAYKTUBHOCTH, B
2024 rony B 6azoBoMm xo3siictBe KX «/laypen» Oblia mpoBeneHa OOHUTHPOBKA TUIEMEHHOTO CTajia C
O0TOMBKOH 1 0OTOOPOM OBIUKOB I0CJIE OTHEMa OT KOpoB-MaTepei. Jlydime no pocty u pa3BUTUIO OBIYKH
OBUIM TOCTaBJICHBl HA MCOBITAHUS MO COOCTBEHHOH MpPOAYKTHBHOCTH. 10 IOCTH)XKEHHIO OBIYKaMu
rOJI0BAJIOTO BO3pacTa ObUI MPOBEACH aHAIN3 CENEKIMOHUPYEMBIX MPHU3HAKOB, PE3YIbTAThl Yero
OTpakeHbI B Tabmie 1.

Tabmuna 1 — [Tokazarenn OCHOBHBIX CEJICKIIMOHUPYEMBIX IPU3HAKOB MPH MPOBEICHUN HUCIIBITAHUN
OBIYKOB Ka3aXCKOH 0OEJI0rosI0BOM MOPO/IbI O COOCTBEHHOH MPOAYKTUBHOCTU

Ilokazarenu Ennnuna M+m o Cv
M3MEPCHHUSI

JKusas macca, ckoppekTupoBaHHas Ha 205 nHeit KT 208,4+0,6 6,7 3,2
JKusas macca, ckoppekTHpoBaHHas Ha 365 nHeil KT 389,9+5,0 59,3 15,2
CpenHecyTOYHBIN IPUPOCT KUBOH Macchl OT 205 r 1475+38,7 452,5 30,7
110 365 nuein
3aTpadeHo KOpMOB Ha | KT IpUpOCTa JKUBOU K.ell 6,9+0,08 0,9 13,0
MaccChl B IEPHOJT UCTIBITAHHS
Bricora B kpecrtiie CM 119,0+0,36 4,2 3,5
ITnomaape MBIIIEYHOTO TJ1a3Ka cMm? 34,4+0,42 4.9 14,3
TonuuHa NOJKOAKHOTO KUpa cM 1,44+0,03 0,8 27,5

W3ydeHue npecTaBICHHbBIX B TA0JIMIIE IaHHBIX [T0KA3aJ10, YTO )KUBast Macca ObIYKOB ITPH ITOCTAHOBKE
U CHSTHH C UCIIBITAHHH 110 COOCTBEHHOM PO IYKTHBHOCTH 3HAUYHUTEIIHO IIPEBbIIIAjia CPEAHUE 3HAUCHUS
roKasaTeJiell CTaHJapTa Ka3axCKoi 0eI0royIoBOH MOPO/Ibl IIEPBOI0 OOHUTHPOBOYHOIO Kiiacca. OHUM
13 BaXKHBIX CEJICKIMOHHO-TCHETHYECKHUX TII0Ka3arejiei npu o0paboTke HU(POBBIX MaTepUAJIOB,
sisieTcst kKo3dduument Bapuanuu (Cv), 3HAaYEHUE KOTOPOI'O IO3BOJISCT MOJYYHUTh MPEICTABICHUE
00 W3MEHYMBOCTH MPHU3HAKA 110 OTHOIICHHUIO K €ro cpeaHeMy 3HadeHut0. Koa(huimeHTsl Bapuaiu
CPeTHNX 3HAYeHNH KIBOK Macchl OBIYKOB B 365 1HEH 1 cpetHecyTouHoro npupocta ot 205 10 365 nuei,
ObLTH mocTaTouHO BRICOKH: 15,2% 1 30,7%, cooTBeTcTBeHHO. [IpN mocTaHOBKE OBIYKOB HA WCITBITAHUS
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10 COOCTBEHHOH MPOAYKTUBHOCTH B 205 qHEN, KO UITMEHT BapraIluy KHUBOH MacChl COCTABUII BCETO
3,2% U3 4ero ciegyeT, YTO B MOMEHT ITOCTAaHOBKM OBIYKOB Ha HCHBITAHUS, UX BapHaOEIbHOCTDH I10
XKHUBOI Macce Obljla HE 3HAUMTENbHA, @ B MEPHOJ UCHBITAHUH, TOJ00paHHbIE TEHOTHIIB I10-PA3HOMY
IIPOSIBIIIM CBOM T'€HETHUYECKHE BO3MOXKHOCTH, YTO B UTOT€ OTPA3UIIOCh HA KOHEUHBIX pe3yJbTaTax.

Crienyer OTMETUTH, UTO IO TOKA3aTe0 3KCTEpbepa (BBICOTA B KPECTIE) ObIYKHM B TOJ0OBAIOM
BO3pacTe, B NpeAeiax IPyMibl ObUIM OTHOCHUTEIBHO BBIPOBHEHBI, HAa YTO YKa3blBACT HE BBICOKOE
3HaueHue koddduureHta Bapuanuu pasHoe 3,5%. [loctaTrouyHO BhICOKasi BapHaOEIbHOCTh OTMEUYEHA
I10 3aTpaTraM KopMma Ha 1 Kr pUpOCTa Macchl, IJIOLIaI{ MBIIIEYHOr'O IJ1a3Ka M TOJILIMHE MOJKOKHOTO
KHpa.

[Ipy 0OMHAKOBBIX YCIOBHUSX COACP)KAHMSI OBIYKOB HA HCIIBITAHUSIX, IO-PAa3HOMY NPOSBISUIMNCH X
(eHoTHNMYECKUEe MPU3HAKU, YTO TAKKE ONPEACSUIOCh MX WMHIAMBUAYaJIbHON HACIEICTBEHHOCTBIO.
B 3T0i CcBSI3M, BTOPBIM H3YyYEHHBIM HaMM CEJIEKIMOHHO-TCHETHYECKHM IOKazaTeneM Ko3dduiuent
Hacnengyemoct (h2), KOTOpBI TOKa3bIBa€T OTHOCHUTENBHYIO JOJI0 M3MEHYMBOCTH IPHU3HAKA,
00yCITOBIIEHHYIO TeHeTHYeCKUMHE (pakTopaMu (pUCYHOK 1).

0,54
0,48
0,44 0,45
0,34 0,35
: I I

Broicota e wpecTtye, HMHE3A maccanp TonuwmHa CpegHecyTodHsil  JaTpar wopma Hueaamaccae Mnaowage
M OThEME, KT NOAKOMHOTD 3Mpa,  NPUPOCT, 1p HOpM.Eg. rog0EanoM  MbILEYHOND FNE3HE,
oM BO3IPACTE, KT M2

Pucynoxk 1 — Iloka3arenn HaciIeyeMOCTH CEIEKINOHNPYEMbIX IPU3HAKOB

W3 nanHbIX pucCyHKa 1 BHAHO, YTO B paMKax MPOIICAMINX HCIBITAaHUA 1O COOCTBEHHOH
MIPOAYKTUBHOCTH OBIYKOB, OT 30 10 54% Ha KaXIblil CEJIEKUHOHUPYEMBIH NPU3HAK MPUXOIAMTCS
TeHETHYECKH 00YCIIOBJICHHBIN BKJIAJ POJUTENEH, OCTaIbHAs YacTh OTBEACHA (PaKTOpPaM OKpY Karoliel
cpenbl. [losTomy, nomydeHHbIe IPU NPOBEICHUN UCIIBITAHUN AaHHBIE O HACIECIYEMOCTH, YKa3bIBAIOT
Ha BYKHOCTb T'€HETHYECKOr0 0TOOPA 110 OCHOBHBIM CEJICKLIHOHUPYEMBIM ITPU3HAKAM U HEOOXOANMOCTh
MIOCTOSIHHOTO HX YJIy4YLICHHUS, YEr0 B CBOIO OuYepeAb, MOKHO TOOMTBHCS, HCIOJB3Yysl B IPOrpaMMme
CENICKI[MM T€HETUYECKH LICHHBIX IPOU3BOIUTEIICH.

K Tperpemy, W3y4eHHOMY HaMH CEJIEKLIHOHHO-TEHETHYECKOMY IIOKa3aTeNll0, OTHOCHTCS
K03 PULIHEHT KOoppenauuu (1), MOKa3bIBAIOLUINN IPSIMOIMHEHHYIO CBSI3b MEXIY ABYMSI IEPEMEHHbBIMH.
[TockonbKy B MSICHOM CKOTOBOJICTBE OCHOBHBIM IIOKa3aTeNIEM SIBIISIETCS XKHUBas Macca, TO Ko3dduiuent
KOPPEJSIMK PAaCcCUUTHIBAJIICS HAMU MEXIy JKMBOM Maccoil ObIYKOB B IOJOBAJIOM BO3PacTe M TPeMs
JOPYTUMH, CEJICKIIMOHUPYEMbIMH PU3HAKAMHU (PUCYHOK 2).
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0,88
DJEE Im2 I

BuicoTa B KpeCTUE, CM

ToAWMHAE NOGHOEHON #HpE, CM MAowagb muwesHOTo rAEax8a, o2

Pucynoxk 2 — KoppensiuonHas cBsi3b )KMBOH MacChl ¢ CEIEKIIMOHIPYEMBIMH MTPU3HAKAMHU

Hamm pacué€rsl mokaszaii, 9TO CEeNEeKIIMOHUpYeMble MPU3HAKH, 3HAYEHHS KOTOPBIX OTpPaKEHBI
Ha pPHUCYHKE 2, TOCTATOYHO BBICOKO KOPPEIHPYIOT C KHUBOW Maccoi OBIYKOB B TOAOBAJIOM BO3pacTe.
PaccunThiBaTh k€ KOPPEISAIHMOHHYIO 3aBUCHMOCTH MEXKIY JKMBOW Maccoil OBIYKOB B T0JIOBAJIOM
BO3pacTe M KUBOM Maccoil mpu OTbEME, CPEIHECYTOYHBIM IPUPOCTOM M 3aTpaTaMu KopMa Ha | Kr
MIPUPOCTa, HE UMEET CMBICTIA, TTOCKOJIBKY JKHMBas Macca TEJST IPU OThEMe, 3TO TIPOIMIEHHBIN JTal, He
HMMEIOIIIH CYIIIECTBEHHOTO 3HAYEHUS [T NaJbHEHIIeH CeNeKIINH, a CPeTHECY TOUHBIE TPHPOCTHI MacChl
1 3aTpaThl KOPMa, B JIFOOOM CITydae, MEKIy cOO0H OyIyT MMETh BBICOKYIO KOPPEIISIINIO.

B BBIMONIHEHHBIX HAMH HMCCIEAOBAaHUSAX OBUIO YCTAHOBJIEHO, YTO BBICOTA B KPECTIE, TOJIIMHA
MTOJIKOXKHOTO JKMPa M TUIOMIAIh MBIIMIEYHOTO TJIa3Ka IMOJIOKUTENBHO COMPSDKEHBI C YKUBOW Maccoit
MTOJIOTIBITHBIX OBIYKOB Ka3aXCKOM OeorooBoi mopo/isl. BMecTe ¢ TeM BO3HHKAeT BOMPOC, Ha CKOIBKO
y OBIUKOB OYyAyT M3MEHATHCS 3TH MPU3HAKU MPH YBEIWYSHUN KUBOKW Macchl. OTBET Ha 3TOT BOMPOC
MOJXKET JIaTh M3y4YCHHBI HAMH YETBEPTHI CEeNeKIIMOHHO-TEHEeTHYECKUI MoKa3aTens — KO3 puiment
perpeccun (R), yka3piBaromuii Ha CKOJIBKO B CPEHEM, B pacuéTe Ha €AMHUILY U3MEHHUTCS 3aBHCHMAs
TepeMeHHasi, Py yBEINYEHUH HEe3aBUCUMON. B Hamem ciryyae 3aBUCHMBIMH ITEPEMEHHBIMHU SBIISIOTCS
MIPU3HAKK B HAWOOJBIIEH CTENEHH, COMPSHKEHHBIE C KUBOW MAacCOH, a HE3aBUCHMON MEpeMEeHHOW —
cama kuBas macca (Tadnmma 2).

Tabmua 2 — Ilokasatenu Ko3((UIMEHTOB PErpecCHH CEIICKIIMOHUPYEMbIX I[IPU3HAKOB B
HauOO0JIbIICH CTEIIEHU COMPSIKEHHBIX C )KUBOH MacCoi
CenekoHnpyemMbie R dakTU4ecKue ITporHo3ueie
MIPU3HAKH JIaHHBIC JIaHHBIC
’Kupast macca B 365 mHEH, KT - 389,9 400
BricoTa B kpecTiie, cM 0,16 119,0 120,6
[Tnomans MBIIIEYHOTrO IIIa3Ka, CM? 3,05 344 449
ToniuHa NOIKOXKHOTO KUPa, CM 2,67 1,4 1,7

JlarHbIe TaOIUITET 2 TTOKA3BIBAIOT, YTO TIPH TOBBIIIICHUH KUBOH MaCCHI HCITBITHIBACMBIX OBIYKOB Hal
KT, BBICOTa B KpecTile moBbimaetcs Ha 0,16%, a miomaas MBIIIETHOTO TIa3Ka U TOJIIIIHHA TTOIKOKHOTO
JKHpa, COOTBETCTBEHHO, Ha 3,05 m 2,67%. Ecim B mporiecce CeneKIUHu KaXkJIoe HOBOE ITOKOJICHHE
OBIYKOB, B CpeJHEM MOCTHTHET >KMBOW Macchl 400 Kr, TO MOXXHO IPOTHO3HWPOBATH, YTO CPETHUI
ITOKAa3aTeNb UX BBICOTHI B KPECTIIE MTOBBICUTCS Ha 1,6 CM, TTOMIAIh MBIIIIEYHOTO TIa3Ka yBEJIMIUTCS Ha
10,5 cm?, a TommrHa MOAKOKHOTO *kupa Ha 0,3 cM. U 3Tn mokasatenn OyayT 00eCIeYeHbl TOIbKO 32
CYET TeHEeTHYECKHUX (PaKTOPOB, TIepeAaBaeMbIX OT OTIIA K CBHIHY.

3akiroueHue

[Tommyuennsie B 6a30BoM xo3siictBe KX «Jlaypen» pe3ynbTaTsl HCTIBITAHUNA OBIYKOB Ka3aXCKOM
0€eJI0roJI0BOM MOPOJBI M0 COOCTBEHHOM NPOLYKTUBHOCTH I103BOJIMJIM YCTAaHOBUTH BapuaOeIbHOCTh
CEJICKLIMOHUPYEMBIX IIPU3HAKOB, IPU TOM HanboJIee HU3KUM I10Ka3aTeIeM OTMEUCH NIPU3HAK BBICOTHI
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B KpecTiie. Jpyrue npu3Haku UMEIOT JOCTATOYHO BBICOKYIO BapuaOEIbHOCTh YTO, C OJIHOW CTOPOHBI,
HE JKeNaTeNIbHO BBUJY PAa3HOPOTHOCTH OBIYKOB B MpejesiaX IPYIIbI, C APYroil ke CTOPOHBI, B ATON
rpynre uMeeTcs 0OJIbIIe BO3MOXKHOCTEH OTOMPATH JIYYITNE TSHOTHITBI JIIsl TOCIEAYIONICH CEICKIINY.
Nzydenue ko3 PpHUIIMEHTOB HACIEIyEeMOCTH [TOKA3aJI0 CYIIIECTBEHHOE BIUSHIE FTCHETUYECKUX ()aKTOPOB
poauTeneii Ha OCHOBHBIC CEJICKITMOHUPYEMbIC TIPU3HAKH TOTOMKOB, TIPH 3TOM OT 46 10 70% BIusHUS
Ha OTH NPU3HAKK OKa3bIBAIOT (PaKTOPBI OKpyXkaromei cpenbl. M3yueHune 3HaueHUi K0d(PUIIHEHTOB
KOPPEISIMU MO3BOJIHUIO YCTAHOBUTH MPU3HAKK B HAMOOJBIICH CTENICHH, CBSI3aHHBIC C KHBOW MacCOM.
[ToBbIlIcHHE >KUBOW MAacChl OBIYKOB HEMOCPEJCTBEHHO BIMSET HA YBEJIMYCHUHM 3HAUCHHH JAPYTHX
[IPU3HAKOB, MPHU 3TOM KOI(PQPUIMEHTHI PErpeccur JOCTATOYHO YETKO MOKAa3aid KOJMYSCTBCHHBIC
M3MEHCHUS 3TUX NMPU3HAKOB MPU MOBBIIICHUH XUBOW MACChl OBIYKOB Ha | KT.

Bxuan aBTopoB

Bce aBropel yuactBoBamum B mpoBeneHun uccinenoBanuil. TK, EK, Eb, IIC, JA:
(opMynmupoBanu  pe3yNbTaThl,  OCYIICCTBWJIM  JIUTEPaTypHBIH  0030p, MPOBEIW  aHAIU3
JMAHHBIX, MOATOTOBUJIM CTaThlO, a TAKXKE OCYILICCTBMIM KOPPEKTUPOBKY U IIPOBEIU BBIUUTKY.
Bce aBrophl mpouyuTanM, MPOCMOTPEIN M OJOOPUIM OKOHYATEIBHYIO BEpPCHUIO PYKOIUCH

Nudopmanus o puHaAHCUPOBAHUU

HanHoe wuccrnenoBanue (uHaHcupyeTrcsi MHHHCTEPCTBOM CeNIbCKOro Xxo3dicTBa PecryOnukn
Kazaxcran I1L® BR22885686 «Pa3paboTka cHCTEeMbl T€HETHYECKOTO COBEPLICHCTBOBAHUS MSICHBIX
MOpOJ] ¢ MPUMEHEHNEM MHHOBAIIMOHHBIX METOJIOB MOJIEKYJIAPHON TeHETHKH, CENIEKIUH U IH(POBBIX
TEXHOJIOTUID».
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«Jlaypen» mapya Ko:KaJbIFbI ;KaFIalbIHIA KA3aKThIH aK0ac TYKbIMAbI O0YKAIIBIKTAPBIH 63
OHIM/IiTiri 0OMBIHIIA CHIHAKTAH OTKIi3y HOTH:KEIEPiHiH ceJIeKUMSIbIK-TeHETUKAIBIK TAJIaybl

Kapemvcakos T.H., Koxxemxapos E.C., Epramu b.b., Caitnay6ek [1.)K., Atarennues J[. 1.

Tyiiin

AnFpimaprrap MeH mMakcaT. ETTi ipi Kapa Maj mapyalibUIbIFbIH TaOBICTHI JIAMBITY YIIIH JKOFaphI
€T OHIMJIUTITIH KOpceTyre JKOHE calaibl €T OHIMIH KaJbIITacThIpyFa TeHETHKAIBIK OedimMmiimiri Oap
MaJApl ary 0acThl ajFBIIIAPT OOJNBIT TaOBUTAMEI. 3€PTTEYIIH MaKCaThl — Ka3aKTHIH aKk0ac TYKBIMIBI
OYKAIIBIKTaphIH 63 OHIMAUIIrT OOHBIHIIA ChIHAKTAH OTKI3y >KOHE 3epPTTENICTIH OeNriiep/IiH, COHbIH
IIIHJIE €T CanaChIHBIH CEJICKIUSIBIK-TCHETHKAJIBIK [TapaMeTPJICPiH TaJlay.
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Marepuangap MeH ojicTep. 3epTrey Marepuaibl peTiHie, «JlaypeH» Imapya KOXKalbIFbIHbIH
(A0ait o6mpIch, Kapma aymaHbl) 0a3alblK MAPYaIIbUIBIF KaFJaibiHAa 7-9 albIFbIHAA €HEeNepiHeH
afpIppUTFaHHaH Oacram Oip jkacka JeiiH o3 eHIMAUTIri OONBIHINA CRIHAKTAaH OTKEH Ka3aKTBIH ak0ac
TYKBIMJIBI OYKAIIBIKTAPbI aNbIH/bI. CBIHAKTAD 300TCXHHUKAJBIK, FTCHETHKAIBIK, CTATHCTHKAIBIK KOHE
OMOMETPHSIIBIK 3ePTTEYIIEP/IiH KaJbl KaObUIIaHFaH dicTeMernepi OOMBIHIIIA KYPTi31IIi.

Hormxkenep. 3eprrey HoTmKeciHIe OYKAIIBIKTaApIbIH 63 OHIMILTIT OOMBIHIIA ChIHAKKA KOMBLIFaH
Ke3/IeTi Tipiiel cajaMmarbl TYKBIM CTaHJApPTHIHBIH €H TOMEHT1 KepceTkimriHeH 9,6%-fa, an chlHAKTaH
AJBIHFaH Ke3/IeTi canMarsl THiciHIe 29,9%-Fa ®oFaphl eKeHi aHBIKTalIbl. ByKkambsikTapapie 365 KyHeri
oprarna Tipinei caamarsl 205-TeH 365 KyHre JeiiHTi opTalia TOYNIKTIK calMaK KOCY KOPCETKIIITEPiHIH
Bapuanms Kodpdumuentrepi coiikecinme 15,2% xone 30,7% Oonapl. bykamsikTap €3 eHIMALTITI
OOWBIHIIIA CBIHAKKA KOWBLIFaH Kesmeri 205 KYHIiK Tipilell caaMarbIHBIH Bapuaius KodhQuiueHTi
HeOapi 3,2%-1b1 Kypaspl. ChIHAKTaH O TKEH OYKAIIBIKTap TOOBI OOWBIHIIA Tipisiel calTMaK IeH KYHBIMITIaK
OMIKTITIHIH KOPCETKIMTEPl OIpKEIKUTIrIMEH epeKIeneHmi. Al 0acka 3epTTeNreH Oenrijaep OOMBIHIIA
Bapuanus KodpUIIMEHTTEPI opTalia XKoHe Korapsl neHreiae — 13%-nan 37%-ra neitin 0omabl.

KopwITBIHABL. bByKambIKTapaIelH 63 OHIMAUIIN OOWBIHINA CBHIHAK HOTIDKENIEPIH JKOHE TYKBIM
KyalayImbuIblK KO3 QHUIMEeHTTepiH Tajufay HeTi3iHIle, CeNeKIUsUIaHATBIH OeNTiiepre TeHeTHKAIbIK
(hakropiapasiH acep ety aeHreiti 30%-man 54%-ra neiin 0onaThHBI aHBIKTaNAB. COHBIMEH Karap
Tipiyeit canmak 1 Xr apTKaHa, Ton OOWBIHINA OpTa ecernieH KyibMimak omikTiri 0,16%-ra, OyImsIk et
Ke3iHiH aymanbl 3,05%-Fa, Tepi acThIHAAFbI Mall KaOATHIHBIH KAJIBIHIIBIFEI 2,67 %-Fa apTaasl. by Tipineit
caJIMaK TIeH 3epTTENICTIH OeNTijiep apachlHIArbl OH JKOHE JKOFAphl KOPPEISMISUIBIK OaiTaHbICTap IbIH
Oap eKeHiH KepceTe/Ii.

Kiar ce3aep: erti ipi Kapa mapyamibUTbIFbL, CEIEKIHS;, ChIHAK; OHIMIITIK.

Selection and genetic analysis of performance testing results in Kazakh white-headed bulls
under the conditions of the “Dauren” farm

Talgat N. Karymsakov, Ertai S. Kozhemzharov, Bekarys B. Ergali,
Pernebek Zh. Sailaubek, Damir D. Atageldiyev

Abstract

Background and Aim. A key prerequisite for the successful development of beef cattle breeding is
the production of animals genetically predisposed to high meat productivity and superior meat quality.
The aim of this study was to conduct performance testing of Kazakh White-headed bulls, focusing on
selection and genetic parameters of the studied traits, including meat quality.

Materials and Methods. The research material consisted of Kazakh white-headed bulls that were
tested for individual performance from weaning (7-9 months) to 12 months of age under the conditions
of the base farm “Dauren,”, located in the Zharma District of the Abai Region. Standard zootechnical,
genetic, statistical, and biometric research methods were used during the performance testing.

Results. The study revealed that the live weight of the bulls at the beginning of the performance test
exceeded the breed standard minimum by 9.6%, and by the end of the test - by 29.9%. The coefficients
of variation for the average live weight at 365 days and the average daily gain from 205 to 365 days
were relatively high, at 15.2% and 30.7%, respectively. At the beginning of the test (205 days of age),
the variation coefficient for live weight was only 3.2%. Among all tested bulls, the most consistent traits
were live weight at weaning and height at the sacrum. For other traits, coefficients of variation ranged
from moderate to high, between 13% and 37%.

Conclusion. The analysis of performance testing results and heritability coefficients showed
that genetic factors affect 30% to 54% of the selection traits. Each 1 kg increase in live weight, was
associated with an average increase of 0.16% in height at the sacrum, 3.05% in ribeye area, and 2.67%
in subcutaneous fat thickness. These results indicate strong positive correlations between live weight
and the key performance traits studied.

Keywords: beef cattle; performance testing; selection; genetic analysis; productivity.
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AHHOTALUA

[Ipeanocbuiku u 1enb. OAHOM W3 MEPBOCTEHNEHHBIX MPOOJIEM, Ha pElICHHE KOTOPOH HaleleHa
Konnenmust pa3BuTHA arponpombiiuieHHOro Komruiekca PecryOnmku Kaszaxcram wa 2021-2030
robl, SIBJIAETCS CclaOblii TeMn mpouecca AMBEpcU(UKALMKM B PACTCHUEBOJYECKOW oTpaciu. B
OCHOBHBIX 3€PHOCEIOIIMX PETrHOHAX CTpaHbl MpeodsiafaeT MOHOKYJIbTypa — mnuieHuna. OueHuBas
o0myro cTpykTypy mnoceBoB 1o CeBepo-Kaszaxcranckod 001acTH B JOJITOCPOYHON HEPCHEKTUBE,
MO>KHO OTMETHTh OTHOCHUTENIBbHBIN POCT IUIOIAAEH 0] 36PHOBBIMH KOJIOCOBBIMHU (IILIECHULA, SIMCHb)
U 3epHOO0OOBBIMHM KyJbTYpaMH (IFOpOX, YeueBHLA), NPH 3TOM 3HAYUTEIBHOEC CHUKEHHUE JI0JIU
MaciauuHbIX. Llens uccnenoBanus — cpaBHUTENbHASL OLIEHKA YPOBHS U IEPCIEKTUB ITUBEPCUPUKALINT
CeNIbCKOXO03AHCTBeHHBIX ITomaneit CeBepo-Kazaxcranckoil 061acTu, B CpaBHEHUH € OIIBITOM MUPOBBIX
JMJEPOB CEJIbCKOXO3SIMCTBEHHON OTPACIIH.

Marepuansl U MeToAbl. B mcciienoBaHMHM HCHOJIB30BaHBI OOLICHAYYHBIE METOXBL: OIUCAHUE,
aHaJIM3 U CHHTE3, (OPMHPOBAHHE M AHAIU3 ITUHAMUYECKUX PSAIOB, a TAKKe CHUCTEMHBIN aHaM3.
CpaBHuTENbHAs OLEHKA YPOBHS JUBEPCU(MKALIMM MPOBEICHA HA OCHOBAHWU W3YUEHMS CTATHCTHUKU
HM3MEHEHUS MOCEBHBIX IJIOMIAZCH, CTPYKTYPBI I10CEBA OTHAEIBHBIX MPEINPUSATHNH 001aCTH, MUPOBOIO
OIIBITA, & TAKXKE PEe3yJbTATOB HAYYHBIX MCCIEIOBAHMI MO AMBEpCUPHUKALNU B CXOTHBIX TOYBEHHO-
KIIMMaTHYECKUX YCIOBHSIX.

Pesynbratel. IIpencrasnena onenka 3QpQeKTHBHOCTH, aKTyaJIbHOCTb, TEKYILEE COCTOSHUE YPOBHS
nuBepcu(UKaiK, a TakKe AMHAMHKa CTPYKTYphI MOCEBHBIX Iutomaznei mo Cesepo-Kaszaxcranckoit
00J1aCTH, OLIEHKA MUPOBOT'0 OMBbITa 3 GEKTUBHOCTH ANBEPCU(UKALINHN, TIPEATIOKECHHUS TPOU3BOJCTBY Ha
OCHOBAaHHUH NPOBEIEHHBIX HAYYHO-UCCIICAOBATEIbCKUX PA0OT, ONbITA 0a30BbIX U IIEPEIOBBIX XO3SIHCTB.

3axmouenue. Ha OoCHOBaHMM M3Yy4eHHUS] MHUPOBOI'O OIbITAa JUBEPCHU(PHKALMHU, TAKUX CTPaH Kak
Kanana, Poccuiickas @enepanus, BbISIBICHbBI NPUHLMIBL [UIAHOMEPHOTO CHIDKEHHS YEpHOIrO Mapa
B MOJb3Y IEpEe3aHMMAIOIINX KYyJIBTYp, BBEACHHE B CTPYKTYpPY IUIOZOCMEHHBIX CEBOOOOPOTOB C
BKJIIOYEHUEM BBICOKOPEHTAOEIbHBIX KYJIbTYP, OPUEHTHPOBAHHBIX HA KOHKPETHBIC LIETH U YCIOBHUS
npousBoacTsa. [lepenoseie npeanpustus CeBepo-Kazaxcranckoir 061acTu Takxke MPAKTUKYIOT OIBIT
MHUPOBBIX CTPaH JIMJIEPOB CEIbCKOXO035HCTBEHHOI OTpaciiy, B YaCTHOCTH HOJHBIM OTKAa30M OT YEpHOI'O
rapa, ¥ I0BeICHUEM CTPYKTYPBbI IIOCEBOB /10 ONTUMAILHOTO BBICOKOPEHTA0EIbHOIO COOTHOIICHHS.

KiroueBble ciaoBa: auBepcuuKanys; IUIOMAAb I[I0CEBA; CEBOOOOPOT; CEIbCKOXO3SHCTBEHHAS
KYJIbTYpa; CTPYKTypa I10CEBa.

BBenenue
Ha ocHOBaHWM W3ydYeHUs JHUTEPATYPHBIX HMCTOYHUKOB, AMBEPCUPUKAIUS ICSITEILHOCTH
CEIIbCKOXO3SMCTBEHHBIX TPEANPHUITHA B YCIOBHAX PHIHOYHOM SKOHOMHUKH IO3BOJISIET CHUXKATh
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puCKH HEOOOCHOBAaHHO BBICOKMX 3aTpaT W THOKO pearupoBaTh Ha HW3MEHSIONIYIOCS CTPYKTYPY
CIpoca, COXpaHATh MOTEHIMAll OpraHW3allii M TPOU3BOJCTBEHHBIE MOIIHOCTH. OCOOEHHOCTHIO
JTUBEpCU(UKAIINH JIJIST CEITLCKOTO XO3SHCTBA SBISETCS BO3MOXXHOCTH MPUCTIOCOOUTHCS] K MEHSFOIITUMCS
YCIOBHSIM CEJNbCKOXO3AMCTBEHHOI'O PhIHKA U )K€ OKa3bIBaTh Bo3aeicTBUE HA Hero [1, 2]. Ilpu aTom,
YCTaHOBJICHUE ONTUMAJIBHOT'O COOTHOIICHUSI BO3ACIBIBAEMBIX IPYIII KYJIbTYP, a TAK)KE YUCTHIX MapOB,
SIBJIICTCS. BAXKHBIM (DAKTOPOM YIPABICHHS IPOIYKTHBHOCTHIO, IUIONOPOAUEM U 3(PPEKTUBHOCTHIO
Mpou3BOACTBA [3, 4].

Tak, BaXHbIM (DAKTOPOM TMOBBIIIEHUS] YCTOWYHMBOCTH 3EMIICICIIUS B YCIOBHSIX HU3MEHSIOIIETOCS
KIIMMaTa sIBJSIeTCSl JUBepcH(UKALUs KyJIbTYp CeBOOOOpOTa, YBEIMYCHHE MOCEBHBIX IUIOMIAEH MO
3aCyXO0YCTOMYNBBIMH, )KaPOCTOWKUMHU KyJIbTypaMH, TAKUMH KaK KyKypy3a, TIpOCo, COsl, HYT U IPyTHUE, a
TaK)Ke HOBBIMHU COPTaMH, YCTOMYMBBIME K aOMOTHYECKUM cTpeccam [5]. Ha ocHoBanuu uccienoBanuit
KpacHosipckoro rocynapCTBEHHOTO arpapHOro YHHBEpPCHTETa, ObUIO pa3paboraHo 3ddexkTuBHOE
COOTHOIICHHE TTOCEBHBIX IUIOMIAACH, oOecreynBaronee MakCHMaIbHYIO MPOIYKTHBHOCTh, a TaKXkKe
IIPOM3BOICTBO KOPMOIIPOTEHHA C T'a, TP KOTOPOM JIOJIS 3€PHOBBIX ¥ 3¢pHOO000BBIX KYJIBTYP COCTABIISIET
55,8% (B T.4. mmenuna — 38%, poxs — 5,1%, stamenb, oBec — 8,1%, Topox — 4,6%), TOJIST KOPMOBBIX —
28,8% (B T.4. KyKypy3a (cunoc) — 12,5%, kopreruoast — 1,8%, onHONETHHE ¥ MHOTOJIETHHE TPAaBBI —
14,5%, 3enensrit kopm — 10,9%), monst mapa — 15,4% [6].

UccnenoBannsamu BragukaBkasckoro HayyHoro neHtpa PAH ycraHoBneHo, 4TO IS TOA30HBI
HEYCTOMYMBOTO YBIQXKHEHUS B CTPYKTYPE IMOCEBHBIX ILIOMIA/ICH O3UMBIE U SIPOBBIE 3€PHOBBIC JTOJIKHBI
3aauMath 33%, Kykypysa Ha 3epHO — 30%, 3epHOO0OOBEIE — 7%, KOpMOBBIE - 16-17%, oBoOIM
— 5%, ongHonetHue W MHorosetHue TpaBbl — 8% [7]. Ilpm 3TOM, COIrNIaCHO 3KCHEPUMEHTAIBHBIM
JIAaHHBIM, TOJy4eHHbIM B OMCKOW 0011acTH, pa3pabOTaHHBIC MOJIEBbIE, KOPMOBBIE M MTOYBO3AIUTHBIC
CEBOOOOPOTHI C UCTIOIH30BAHUEM TEXHUUSCKUX KYJIBTYP YBEIMUUBAIOT BHIXOJ] KOPMOBBIX €IUHHIIL C |
ra mauHy Ha 15-25%, ans 5Toro HeoOXOAMMO: B CTPYKTYpE TOCEBHBIX IUIOIIAACH 3ePHOBBIC JOKHBI
3aHuMaTh 33%, Kykypy3a Ha cuioc — 30%, texuudeckue — 12%, kopmoBbie — 16-17%, ognoneTHue
TpaBbl — 8% [8]. B yCIOBHSIX EHTPATBHOTO YEPHO3EMbS M CTEITHOM 30HBI, ONITUMAaJIbHAS CTPYKTYpa s
3€pHOBOT'0 MPOMU3BOJICTRA: 3epHOBBIC — 50%); 3epHO0000BBIC — 110 12%; KpymsiHbIE — 10 12%; mapsl — 10
12% [9]. B maHHBIX YCIOBHSIX HEOTHO3HAYHBIM OCTACTCS BOTIPOC COACPIKAHUS YUCTOTO mmapa. CorracHo
MHOTOUYHMCIIEHHBIM HCCIJIEJIOBAHUSM, YUCTBIN Map — OJHAa W3 Hamboyiee TPOTHBOPEUUBBIX KaTETOPHIl
B 3eMJIE/ICTINH, C TaKUMH HEAOCTaTKaMW, KaK IOBBIIICHHAs JPO3MOHHAS OMACHOCTh, COKpAIllEHHE
MIOCTYIUIEHUSI B TIOYBY PACTUTENBHBIX OCTATKOB, UYpe3MepHas MHHEpaTU3allus OpraHHYecKOro
BEIIECTBa, MOTEPH a30Ta BCJEACTBHE MUTPAIMM HUTPATOB 3a MpeAeibl KOPHEOOMTAaeMOro CIlos,
BBICOKUU HEMPOU3BOAUTENbHBIA pacxon Baaru [10, 11]. ITpu sTom, cHUKEHUE 10JIA TIapa, B CTOPOHY
YBEJIWYCHHS 36pPHOOOOO0BBIX 1 MAaCIMYHBIX KYJITYP, MHOTOJIETHUX W OJJHOJIETHUX TPaB, I BHEJPEHUE
MapO3aHUMAIOIIHNX KYJIBTYP IMOBBIIIACT BBIXO] IPOIAYKIIMHU C CEBOOOOPOTA, COJEPKAHUE OPTaHIHIECKOTO
BellecTBa 1 odiee miogopoaue moussl [12, 13, 14], cHWXaeT CE30HHYIO HAarpy3Ky Ha TEXHHUKY C
MTOBBIIIICHHEM 3KOHOMHYECKON 3(()EKTUBHOCTH TPOM3BOJCTBA B YCIOBUSX PHIHOYHOW 3KOHOMHKH
[15, 16].

MarepuaJibl 1 METOABI

B ocHoOBe uccnenoBanus exxaT 001IeHay YHbIC METO/IbL: OTMCaHKE, aHAJIN3 M CUHTE3, POPMUPOBAHHE
1 aHaJlu3 JUHAMHUYCECKUX PSI0B, a TAKKC CUCTEMHBIN aHaJIN3. H3y‘IeHBI 1 IpOoaHaAJIU3UPOBAHBI 0asbl
JAaHHBIX Y TIPaBICHUS CETHLCKOTO X03MCTBA U 3eMENIbHBIX oTHOIIeHHH CeBepo-KaszaxcraHnckoit obmactu
10 TUBEPCUPHUKAIIH TIOCEBOB M BXOAIINX B HETO PaiiloHOB (13 pailoHOB), TAHHBIX O TOCEBE MEPETOBBIX
x03s11cTB obmactu B iepro ¢ 2020 o 2024 rox, cTaTUCTHYECKUX 0a3 maHHBIX Kanamer (www.statcan.
gc.ca), Poccum (www.rosstat.gov.ru). MeTonbl OnmMcaHus W CHHTE3a HCIIONB30BAIHM TPU cOOpe |
MIEPBUYHOM aHAJHN3e MaTepuala, aHAJIN3e JIUTePATYPHBIX HCTOYHUKOB, TIOCTPOSHUH TaOIUIHBIX (HOpPM
u quarpaMMm. MeToj aHanmW3a W CHHTe3a NMPUMEHSUTH MPH M3yYeHUH MHOTOJETHUX JUHAMHUYECKHX
PAI0B, N3MEHEHUS TTOCEBHBIX ILIOMIA/IeH, YPOBHEH quBepcr(UKALINY, JMHAMUKH IDIOMIA/IeH OT/IEIbHBIX
CEIIbCKOXO3SMCTBEHHBIX KYIBTYp, CHCTEMHBIH  aHAW3 — NPH H3YYCHUU CTPYKTYPBI ITOCEBHBIX
IIOMIA e, YIOAHA, UCIIOIBb3YEMbIX CEBOOOOPOTOB.
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Pe3yabTarhl u 00cy:KI1eHUEe

Muposoii onvim 3¢hpexmusrocmu ougepcuurayuy  CXOOHbIX NOUEEHHO-KAUMAMUYECKUX YCTIOBUAX

[IpunsATHE ONpENeNeHHBIX pEeIIeHNH B IJIaHE KOPPEKTHPOBKU CTPYKTYPHI IOCEBOB, CHIKEHUS
JIOJIM YHMCTHIX MAPOB, YBEIMUEHHS O 36pHOO00OBBIX U IPYTHUX, eIeco00pa3Ho NPUHUMATh, U3Y4HB
OIIBIT TIEPEJOBBIX CTPaH, KOTOPBIE €XEroAHO AOOMBAIOTCS BBICOKHMX MOKa3zaresned 3(P¢eKTUBHOCTH
CEITbCKOXO03SCTBEHHOTO TIPOM3BOJICTBA, B TOM YHCIIE U 34 CUET NPAaBUIHLHO BHICTPOSHHON CTPYKTYPHI
MTOCEBHBIX TUIOMIAJICH W 0N OTAETBHBIX KYIBTYD.

O0630p MUPOBOTO ONbBITA MOKA3BIBAET, YTO B OOJILIIMHCTBE MEPEAOBBIX CTPaH B3ST Kypc C OJHOU
CTOPOHBI Ha TIOBBILICHWE YCTOWYMBOCTH Pa3BUTUSI 3emyeleluss Ha  (oOHE BCEBO3pacTaloOIIEro
HETaTUBHOTO BJIMSHHUA TJIOOANBHBIX KIMMATHYECKUX W3MEHEHWH, a C JAPyrol Ha Tepexoa K
pecypcocOeperarnuM 1 OpraHunIecKiM TEXHOJIOTHSAM, HAIIPAaBJICHHBIM Ha YITy4IIeHHE SKOJIOTHIECKON
CUTYallMU ¥ COXPaHEHHE OKPYKAIOIIEH cpe/bl. DTO, MPEXkK/IE BCETO, BLICOKASI CTETIEHb INBEPCUPUKAIINY,
Mepexo/1 K TEXHOJIOTUH TOYHOTO 3eMJIe/Iesinsl U HU(POBU3aLUs BCEX TEXHOIOTHIECKUX mporeccos [17,
18, 19].

UccnenoBanne Hambosee BBITOJHBIX CXEM HYepeloBaHUS KyJIbTyp Ha ceBepe W fore Kanampl
(Manuroba, CackaueBan, Anb0OepTa) MoKa3alu, 4TO B CEBEPHOM PETHOHE BBITOAHAS PHIHOYHAS POTALIUS
COCTOsIJIa COOTHOIICHUS: MacTu4HbIe — 75%, 3epHOBBIE — 25%; Maciuunbie — 50%, 3epHoBBIC — 50%;
MaciuuHble — 75%, 0000BbIe — 25%, pu 3TOM M3 MacIUYHBIX OOJbIIAs OIS MPEICTABICHA PAIICOM,
13 000OBBIX - TOPOXOM. B 10)KHOM pervioHe BBITOAHAS PHIHOYHAS POTAIUS COCTOSANA U3: JICH-TIIIICHATIA-
YyedyeBUIla-QypaxkHbIi SUMEHb (MacauuHble — 25%, 3epHOBBIE — 50%, 6000BBIC — 25%); parnc-nieHuna-
s;taMeHb (Maciamunble — 33%, 3epHOBBIE — 66%). OcHOoBHBIMU (hakTopamu BiausHus B 2021-2024 romax
BBICTYITWJIA: HEJIOCTATOK BJIATH OTAEIBHBIX TEPPUTOPHH, 30HAIBHOCTh MPUMEHEHUS OMpPEISIICHHBIX
KyJbTYp, PBIHOYHAs KOHBIOHKTYypa IeH (000oBble M pamnc (KaHojia) TOBHIMIAIT 3()PEeKTHBHOCTH
npou3BojcTBa) [20, 21]. OTnenbHbe hepMepcKue X03sHCTBA MPAKTHKYIOT Y3 QEKTUBHBIE TEXHOIOTHI
(no-till), a Takxke coOJIO/ICHHE TIOJOCMEHHBIX CEBOOOOPOTOB. Tak, B OJIHOM U3 CPEIHUX IO TUIOIIAIH
JKCIIEPUMEHTANBHBIX cTaHmuid «CBudt Kappent», pacnonoxenHod B mnpoBuHImMH CackaueBaH
(cpennee KoMM4YECTBO 0CaaKOB — 350 MM/TO/), B HACTOSIIMIA MOMEHT CTPYKTypa TIOCEBHBIX TUIOIIACH
BKJIIOYAET: TBEPJYIO MIICHUILY-MSATKYIO SPOBYIO MIIEHUILY-KPACHYIO M 3€JIEHYI0 Y€UYEBMILY-KENTHIN
rOpOX-KOPMOBBIE TPaBbl, B COOTHOIIEHNH 3epHOBEIE — 40%, 6000BbIe — 43%, KOPMOBBIE KYJIBTYpHI —
17%. Jlannas cTpykTypa ¢ pa3HOOOpa3zueM KyJIbTyp oOecrieunBaeT 3QQPEeKTHBHOCTh MPOU3BOICTBA B
JIOJICOCPOYHOM mepeneKkTuBe [22, 23, 241].

Omnako Te QepMepcKkrue XO03sAKUCTBA, KOTOPHIE 3aHUMAIOTCS MACIWYHBIMH KyJbTypaMH (JICH)
UCIIOJIB3YIOT CEBOOOOPOTHI: B CyXHMX pernoHax KaHaapl — MIIEHHIA-JICH-TIICHUIIA-9eYeBUIa
(macmuanbie —25%, 3epHoBble — 50%, 6000BbIe — 25%); BO BIaKHBIX perHOHAX Yepe0BaHUE HECKOIBKO
WHOE, NIIIeHUTa-JIeH-TIIIIeHnTIa-parc (3epHoBble — 50%, macauanbie — 50%) [25].

ITo nanHBIM areHTCTBA cTaTUCTHKM Kamaznwp! (statcan.gc.ca), B 2024 Tomy B CTpaHE MPOU3BEICHO
0oJIbllie parca, SYMEeHs, KYKypy3bl Ha 3€pHO, COeBbIX 0000B 10 cpaBHeHMIO ¢ 2020-2021 romom, mpu
9TOM IUIOIIA/IU MILIEHHULIBI OCTAINCh MPAKTHUECKH 0e3 m3MeHeHH|. PocT mpon3BoacTBa ObLT B OCHOBHOM
o0ycioBieH 0ojiee BBICOKMMH yposkasiMu. O0muii 00beM Npon3BOACTBA MILEHHUIIBI BEIpoc Ha 37,6% 10
35,9 mua T B 2024 ToIy, 9TO SBIISETCS CAMBIM BBICOKAM TTOKAa3aTelieM 3a BCIO NCTOPUIO HAOTIOACHHH (C
1908 1.). YpoxaitnocTs (+12,5% 1o 3,37 1/ra) u nocesHas twiomazib (+9,3% a0 10,8 MitH ra) BeIpociu
1o cpaBHeHuIo ¢ nepuogaom 2020-2021 rr. IIpu 3Tom, B CackaueBaHe MOCEBHAS IUIONIAAb YBEIUUYUIACH
Ha 12,9% mo 5,7 miH ra, B Ans0epTe Tiomas yBenndmiachk Ha 8,3%, B Manutooe Ha 6,3% 1o 1,3 miH
ra. [loceBHas 1uromaas KaHOJBI (parca) TakKe MOKa3bIBaeT yCTONMUMBEIA pocT Ha 2,2% mo 8,91 miH
ra, Py 3TOM 32 CUET IMOBBIIICHUS YpOxKaWHOCTH (+9,2%), 00BEMBI IPOU3BOJICTBA parica 3HAYUTEILHO
yBesnuyens! A0 19,2 maH T (+12,3%). IIpousBoacTBo con yBenuuuiock Ha 16,9% mno ctpane no 7,6
MJH TOHH B 2024 rony, mpu 3TOM OTMEUYEHO Kak yBenudeHue rutomaneil Ha 10,4%, tak u cpenHei
ypoxaitnoctu 1o 3,3 1/ra (+7,5%). Takxke 3HaUNTENTBHO YBEJINYEHO IMPOU3BOACTBO T'OPUHILIBI, HYTa U
TPHUTHKAJIE.

JvHaMuka M3MEHEHHUs MOCEBHBIX IUIONIAAEH IMOJ| SpOBOM NMIIEHULEH: MOCJE PE3KOTO MaJeHUs B
ceszone 2020-2021 rr. Ha 6,8% (70 9 492,0 ThIC. Ta), B 2024 romy orMmeueH poct Ha 9,2%, no 10 835 Teic. ra,
IIpH 3TOM HaOJFO/aeTCsl CHIDKEHHUE Turomaznei mox sumenéMm (Ha 19,3%), npocom (Ha 8,5%), oBcom
(Ha 23,2%). B memom, 1o spoBO# MINEHUIIE 3a MOCIEAHUE 5 JeT OTMeUYeH pocT Ha 5,4%, a Bcero 1o
MIIEHULE, ¢ Y4ETOM 03UMBIX U TBEPABIX BUIOB Ha 5,9%.
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[To 3epHOO060BEIM KyIbTYpaM HaOIOMAETCs CHIDKEHHE IUIONaAel mocea ropoxa, B 2024 romy
Ha 341,0 ThIC. Ta (-20,8%), 600amu Ha 11,6 ThIC. Ta (-26,0%), TpH ATOM IIIOMIAANA TIOCEBA YEUEBHIIHI
JiepKaTcs Ha OJHOM ypoBHe, B mpexaenax 1703-1713 Teic. Ta, ¢ HE3HAYNUTENBHBIM OTKIOHEHHEM. B
[IeJIOM, 32 5 JIeT OTMevaeTcs yBelnudeHue noiau Hyta Ha 89,1 Teic. ra (+45,8%), con Ha 241,0 ThIC. Ta
(+10,4%). ITo GONBIIMHCTBY MacIMYHBIX KYJIBTYp TAKXK€ OTMEUAeTCsl CHIKEHUE (PUCYHOK 1).
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Pucynoxk 1 — JlunamMuka moCeBHBIX IUIONIAICH OCHOBHBIX CEIbCKOXO035UCTBEHHBIX KyIbTyp B Kanane,
nepuon 2020-2024 rr. (B ThIC. Ta)

Tak, moceBsI MoACOMHEYHIKA pe3ko ymanu Ha 40,7%, wim 16,8 Teic. Ta, JeH, MOCe YKPEIUICHIS
B 2021 ronay, B ce3one 2024 rona camxeH Ha 47,8% (camxkenue 3a 5 set Ha 186,8 Thic. ra). Ha done
CHIDKEHUS TUTOINAaZiel JbHA M MOJCOJHEYHNKA, YBEINIUBaeTCs A0l ropunnbl: Ha 55% B 2024 1. 1o
245,4 trIC. Ta, U parnc: Ha 2,2% a0 8 907,5 tric. ra [26].

Takum 00pa3omM, TPOBENEHHBIN aHAIN3 MMOKA3bIBAET, YTO 3a IOCICTHUE TOJBl OTMEUYAETCS POCT
IJIOIaAeH 1O SIPOBOW MIICHHUIIEH, cpead OO0OBBIX — POCT IUIOIIAJACH COM M HyTa, MACIUYHBIX —
TOPYMIIBI M parca, B OCHOBHOM 3a CYET CHIDKEHUS JOJH Tapa, W JOJIU OTAEITbHBIX KyJIbTyp — ropoxa,
JIbHA, TTOJICOJTHEYHHKA, SIMEHS U JIp.

CootHomieHnne MoceBHBIX Tiomaaeii B Kanane naxogurea B mpenenax: map (1,3%) — 3epHOBBIE
(40,0%, B T.4. muieHuna — 28,6%) — 6oo6ossie (15,1%, B T.4. cos—6,1%, uyeuyeBuna-4,5%, ropox-3,4%)
— maciuunsle (24,8%, B T.4. parc-23,5%) — xopmoBbie (14,6%, B T.4. KopmoBbIe TpaBbl — 13,5%) -
nipoure (4,3%), B COOTBETCTBHUHU C pUCYHKOM 2 [27, 28].
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Pucynok 2 — CooTHOIIIEHHE MOCEBHBIX IIIOIIAAeH OCHOBHBIX I'PYII KYJIbTYp M Mapa B psijie
CeTBCKOXO3SIMCTBEHHBIX IpoBuHIMKA Kanansl, B 2024 roxy

OreHka TMOCEBHBIX IUTomanei mo obmactsm Poccutickoit deneparmu 3a mepuon 2021-2024 rr.,
OTHOCSIIUXCS K 3amagHOi W BOCTOYHOW CHOMpPH, TIOKa3bIBAE€T YBEIMYEHHUE ITOCEBOB MACIHYHBIX H
3epHOO0OOBBIX KYJIBTYP, TIPH 3TOM OTMEUACTCS 3aMETHOE CHIDKCHHE 36pHOBBIX M KOPMOBBIX [29, 30]. Tak,
HauOO0JIBIIAs TUIOMIAAh 36PHOBBIX KYJIBTYD (SpOBas U 03MMas MIICHUIIA, TIMEHb, OBEC, POXKb, TPUTHKAIIE)
octaércs B «3epHOBOM mosice»: Kypranckoit obmactu — 911,2 Thic. Ta, wm 67% (B T.4. MIIIeHANA —
53%); Yensbunckoit odmactn — 1321,6 ToIc. Ta, Wum 71% (B T.4. mmennma — 48%). Takke, BRICOKas
TIOJIST 3€PHOBBIX oTMedaeTcs B OMckoif — 1793,1 Teic. Ta, 62% MOCeBHBIX IIomanei, u TroMeHCKOH
obmactsax — 618,5 TeIc. Ta, Wu 62% TMoceBHBIX IUTomaneh. [Ipu 3ToM, 3a TIEpHo MCCIeTOBAHUS 10
OOJIBIIMHCTBY 00JacTel OTMEYaeTCsl CHIDKEHHE TII0MIa el 3epHOBBIX Ha 1-11%, 1 oTAemBHO SpOBOi 1
03UMOH TIIeHuIB! Ha 2-7% (Tabmuua 1).

Tabmuma 1 — CtpykTypa moceBoB B obmacTsx Bocrounoii u 3amagHoit Cubupu PO, ¢ n3ameneHus MU
3a nepuoa 2021-2024 cenbCcKOX03HCTBEHHBIE TObL, ThIC. T

Bcero 3epHOBbIE 3epHo- Kopmossie | Macnuunbie [Mmenuua
Ob6nacTb, roceBa 6000BbIC spoBas U
Kpait o3uMas
S, TeIC. S, % S, % S, % S, % S, %
ra T.Ta T.Ta T.ra T.ra T.Ta

Kypranckas -2021 r. | 13194 | 1032,9 | 78 41,2 3,1 100,2 | 7,6 | 160,9 [ 12,2 | 796,3 | 60
2024 1. 1361,1 | 911,2 67 73,7 54 | 1094 | 8,0 | 253,7 | 18,6 | 716,8 | 53
+/- 3a mepuox 41,7 | -121,7 | -11 | 32,5 2,3 9,2 04 928 | 6,4 | -795 | -7
Amnraiickuii — 2021 r. | 5252,1 | 2705,6 | 51 185,0 | 3,5 | 643,1 (12,0 1311,0 | 25,0 | 1861,0 | 35
2024 r. 5311,4 1 27342 | 51 | 3449 | 6,5 | 554,3 |10,4| 1600,8 | 30,1 | 16274 | 31
+/- 3a mepuox 59,3 28,6 0 1599 | 3,0 | -88,8 [-1,6 | 289,8 | 5,1 | -233,6 | -4
Kpacrosipcknii — 1476,3 | 794,2 53 19,0 1,3 | 312,7 (21,2 | 196,1 | 13,3 | 580,8 | 39
2021 .
2024 . 1469,9 | 809,4 55 46,3 32 | 2592 (17,6 317,2 | 21,6 | 543,3 | 37
+/- 3a mepuox -6,4 15,2 2 27,3 1,9 | -53,5 |-3,6 | 121,1 | 83 | -37,5 | -2
Kemeposckasi—2021 1. | 943,0 | 594,0 63 38,9 4,1 183,0 [ 194 120,8 [ 12,8 | 345,3 | 36
2024 1. 959,8 | 501,3 52 77,3 8,1 1474 (154 210,8 [22,0 | 290,6 | 30
+/- 3a mepuox 16,8 -92,7 -11 | 38,4 4,0 | -35,6 [-4,0| 90,0 | 9,2 | -54,7 | -6
HoBocubupckas — 2320,5 | 1433,3 | ol 91,0 3,9 | 537,2 (23,2 253,5 | 10,9 | 9819 | 42
2021 .
2024 r. 2264,7 | 1248,7 | 55 | 1624 | 7,2 | 453,4 |20,0| 371,7 | 16,4 832,77 | 37
+/- 3a mepuoxg -55,8 | -184,6 -6 71,4 33 | -83,8 [-3,2 118,2 | 5,5 | -149,2 | -5
Owmckas — 2021 r. 29448 | 1866,4 | 63 | 140,0 | 4,8 | 477,3 | 16,2 | 434,7 | 14,8 | 1448,0 | 49
2024 . 2903,1 | 1793,1 | 62 | 2362 | 8,1 | 4293 | 14,8 | 416,4 | 143 ] 1359,9 | 47
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[Iponomxenne Tadnumb! 1

+/- 3a nepuon -41,7 -73,3 -1 96,2 33 48 |-14] -183 [ -0,5| -88,1 -2
Tromenckas —2021 r. | 1022,3 | 658,1 64 45,5 4,5 | 286,4 (28,0 23,9 | 2,3 | 413,5 | 40
2024 1. 990,5 | 618,5 62 77,8 7,9 | 2344 (23,7 37,6 | 3,8 | 4353 | 44
+/- 3a mepuoj -31,8 -39,6 -2 323 34 52 |43 13,7 1,5 21,8 4
Yemstonackass — 2021 r. | 1951,6 | 1306,8 | 67 26,3 1,3 | 274,1 [ 14,0| 311,8 | 16,0 | 877,7 | 45
2024 r. 1874,3 | 1321,6 | 71 48,0 2,6 | 225,6 (12,0 247,9 | 13,2 | 8959 | 48
+/- 3a mepuoxg -77,3 14,8 4 21,7 1,3 | 485 |-2,0| -63,9 | -2,8 | 18,2 3
CBep/UtoBCKas — 806,6 | 3143 39 5,6 0,7 | 418,5 [51,9| 2522 | 3,1 | 148,6 | 18
2021 r.

2024 r. 791,2 | 316,5 40 21,1 2,7 | 365,0 [46,1 | 49,6 | 6,3 | 154,5 | 20
+/- 3a mepuoj -15,4 2,2 1 15,5 2,0 -53,5 | 58| 244 | 3,2 5,9 2

Bricokast 1oy MaciauuHBIX KyJIbTyp oTMeueHa B Anraiickom kpae — 1600,8 Teic. ra, 30,1% (B T.u.
MOJICOJIHEYHUK — 55,4%, parnc — 15,4%, nen — 14%), Kemeposckoii oomactu — 210,8 Thic. ra, 22,0%
(B T.u. nen — 1,4%, panc — 94,5%), Kpacunosipckuit xpait — 317,2 Tbic. T2, 21,6% (B T.4. 1eH — 2,4%,
parc — 93,8%). Obnactn ¢ HauMeHbIeH nonei Macinnaubix — CBepanoBckas — 49,6 Toic. ra, 6,3%
u Tromenckas — 37,6 Toic. Ta, 3,8%, miIomand KOTOPHIX B OCHOBHOM IIPEACTaBICHBI parcoM — 61-
73%, n mbHOM — 30-22% cooTBeTcTBEHHO. J[MHAMHKA TUBEPCU(PHUKALINN TTOKA3bIBACT POCT IUIOMIAACH
MaCJIMYHBIX 10 OOJNBIIUHCTBY oOiactel, ot 13,7 Thic. ra, wiu 1,5% (o TromeHckol o0yiacTi) — 10
90,0 ThIC. Ta, wim 9,2% (o Kemeposckoii o6mactu). [Ipu stom, mo Omckoii u UensOuHckol 06acTu
IJTIOIaAN HaXoaaTcs B ctarHanuu [31, 32].

[To ouenke 1uiomaeH 3epHOOOOOBBIX KYJIBTYp OTMEUYEH YCTOHYMBBIN POCT IO BCEM HM3Yy4aeMbIM
o0mactsM, B ipezenax 21,7 teic. ra, 1,3% (o Yensounckoit) — 38,4 Thic. ra, 4,0% (o Kemepockoit).
Hons momaneit Ha BEICOKOM ypoBHE B OMckoitl — 236,2 Tric. Ta, 8,1%, KemepoBckoit — 77,3 ThiC. ra,
8,1%, TromeHckoit obnacTsix — 77,8 Thic. ra, 7,9%, B OCHOBHOM MPEICTABICHHBIX TOPOXOM — 68,3-99,4%,
Bricokas momnst com oTMedaeTcs TOIbKO B AnTaiickoMm kpae — 226,6 Thic. ra, uin 65,7%, B 0OCTaIbHBIX
obnactsix foiist HaxoauTes B ipenenax 0 (Tromenckas, CeepyioBekast 0001.) — 24,5% (HoBocubupckas o0i1.).

[To KOpMOBBEIM KyJIbTYpaM HaubosbIIas 10 otMedeHa B CBeputoBekoit — 365,0 Toic. Ta, 46,1% (B
T.4. MHOTOJIETHUE TpaBbl — 70,7%, ogHoNeTHHE TpaBhl — 16,6%), Tromenckoii — 234,4 Toic. ra, 23,7% (B
T.4. MHOTOJIeTHHE — 65,2%, ofHoneTHue TpaBbl — 21,9%), HoBocubupckoii odnactsax — 453,4 TeIC. ra,
20,0% (B T.4. mHOTONETHUE — 49,5%, ogHONETHUE TpaBhl — 35,0%) MOCEBHOU MIIOIMIAAN. DTO CBSI3aHO
MPEXKJC BCEr0 C HEOJNATONMPUATHBIMU IMOYBEHHO-KIMMATHYECKUMHU YCJIOBUSMHU JaHHBIX PETHOHOB,
HaXOAIIMXCs B 30HE pUCKOBaHHOTO 3emiienienud [33]. bin3kas Kk onTUMaibHON CTPYKTYpa MOCEBHBIX
iomianed ckiuaapiBaeTcst B KemepoBckoit: 3epHoBbIe — 52%; 6000BbIe — 8,1%; Maciuunbie — 22,0%;
KopMoBbIe — 15,4%, a Taxoke HoBocuOupckoit 00acTsix: 3epHoBbie — 55%; 6000BbIe — 7,2%; MacInYHbIC
— 16,4%; xopmossie — 20,0%.

Jlunamura usmenenus nocesuvix naowaoei no Cesepo-Kazaxcmanckoii obnacmu

Ha tekymmii MmoMeHT B cTpykrype moceBoB CeBepo-KazaxcraHckol 00iacTé J10Jisi 3€PHOBBIX
KYJIBTYpP OCTAa€TCsl JOBOJIBHO BBICOKOM, B mpeaenax 52,2-64,2% 1o paiioHaMm 00JIaCTH, B COOTBETCTBUU
C PUCYHKOM 3.
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Pucynox 3 — JluHamuka N3MEHEHHUS TIOMIACH CeTbCKOXO03UCTBEHHBIX KYIBTYp B pa3pese
CeBepo-Kazaxcranckoi 00acTu 3a MoCieHIe S JIeT, ThIC. Ta

[lo pe3yabTaTam 10ATOCPOUHON OIICHKN JHHAMHUKH H3MEHEHHS TOCEBHBIX IJIONIAJICH 0] TOCEeBAMHU
c/x xkyneTyp B paspe3e Cepepo-Kazaxcranckoil o0nacTv 3a mocieqHHE 5 JIeT, MOKHO OTMETHUTh
OTHOCHTEJIBHBIN POCT IUIOMNIAAeH o/ spoBoii minenuted Ha 450,0 Toic. ra uiu 21,6%, 3epHO0000BBIME
KyneTypamu Ha 150,7 ThIc. Ta, wim 160,3%, 1 cHUKEHHUE TUIoIIa e o1 KOpMOBBIMU Ha 164,5 ThIC. Ta,
24,0%, macanuabsiMu Ha 281,2 ThIC. Ta. 29,4%.

OTMedeHa ITWHAMUKA CHIDKEHHUS J0iu unctoro mapa ¢ 2020 r., mpu mokazatene 717,8 Twic. Ta
(14,6% mutomanu mamrau), 10 595,5 Teic. ra (12,1% mromany namHn) B 2024 ceTbCKOX035HCTBEHHOM
roxy [34].

B 11enioM, 1io1maay mosieBeIX KyJIbTYP HaXOISTCS B IPSIMOI 3aBUCUMOCTH OT MUPOBOH KOHBIOHKTYPBI
PBIHKA ¥ OKCIIOPTHOM MoNUTHKK. COOTHOIIIEHUE TI0 TPYIIaM KYJIbTYp B pa3pese 00JIaCTH HaXOIUTCS B
npenenax: nap (12,1%) — zepuossie (61,7%, B 1.4. sipoBast mmenuna — 51,2%) — 6o6oBsie (5,0%) —
macnuasbie (13,6%) — kopmoseie (7,2%) [35, 36, 37].

[Ipu >TOM, yCKOpEHHE TEMIIOB pealbHON IUBEpCUPHUKANNN HEOOXOAMMO B ILEJSIX YBETHUYCHHUS
3arpy>KEHHOCTH TiepepadaThIBAIOIINX MPEANPHUITHH, POCTa 00BEMOB IKCIIOPTa KOHKYPEHTOCIIOCOOHOH
MPOAYKIMH, PACIIMpPEHHsT KOPMOBOW 0a3bl OTpaciW >KHBOTHOBOJCTBA, KOTOpas IOJpa3syMeBaeT
ONTHMU3ALMIO (COKpallleHHe) IUIOoNIa el MOHOKYJBTYP, BOJOEMKHX KYJIbTYp (pHC, XJIONOK) H
pacipeHne albTepPHATHBHBIX BBICOKOPEHTA0CIBbHBIX KYIbTYP (MaCIHYHbBIX, 36PHOO000BBIX, KPYIISTHBIX,
3epHO(YPaKHBIX, OBOIICOAXUEBBIX, KOPMOBBIX U JIp.), YTO OYJET CIIOCOOCTBOBATh YBEIMUYCHHUIO UX
MIPOM3BO/ICTBA.

Cratuctuka nepeioBbix arpopopmupoBanuii CeBepo-Kaszaxcranckoi oosactu 1o 3GpGekTuBHOCTH
JIBepcH(UKAIIH TOCEBOB

AHanu3 CTpPYKTypbl IOCEeBOB mepenoBbix mpennpusatuii Ceepo-Kazaxcranckoit oOmactu, B
OCHOBHOM pPacmloJIOKeHHBIX B KbI3punkapckoMm, TalbIHIIMHCKOM, AKKAMBIHCKOM pailoHax, moka3ai
npeobiaganue JUBepCH(DUIIMPOBAHHON CTPYKTYPbl MOCEBOB, KOTOpas B CUTyallMd HECTaOMIBLHOTO
LIEHO0Opa30BaHMsl, YacTOl CMEHBI PBIHKOB CObITa, HEYCTOMYMBOM MHUPOBON MOJMTHUKH IO3BOJISET
MOJTy4aTh BBICOKYIO 3 (EeKTUBHOCTH MPOU3BOJICTBA M YACPKUBATH JIMAUPYIOIKe mo3uimu [38, 39].

Crpykrypa moceBHbIX Miomaaed TOO «A6u-XKep», MUPOKO NPUMEHSIONIMX MHHEpPAIbHBIC
ynoOpeHusi, TMCTOBbIE MOAKOPMKH U CTHUMYJISITOPBI POCTa, MPH 00mIeH miomaau mamsu 15 379 ra,
COCTaBJISICT: 3¢PHOBBIC U 3epHO0000BBIE — 8991 ra (58,5%), B T.4. mienua — 4960 ra (32,2%), siaMeHb,
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oBéc — 3321 ra (21,6%); 3eprH06060BEIE (Topox) — 590 ra (4%); macmuunbie — 6388 ra (41,5%), B
T.4. panc — 14%, nen — 25%, cost — 2,5%. He3nauntenbHy10 4acTh IUIOIAANA 3aHUMAIOT KOPMOBBIE
KyJbTYpbl U rpeunxa — 227 ra. [lo ananu3y cTpyKTypbl MOXKHO OTMETHTh OTCYTCTBHE YEPHOT'O Iapa, T.K.
KYJIBTYPBI BO3JICJIBIBAIOTCS B IJIOJJOCMEHHBIX CEBOOOOPOTAX, C MIOAOOPOM JIyUIIETro MpeIIeCTBeHHUKA
1 ONTUMM3ALMHU THMTaHWA B IMEPHUOJ Bereraluu. B menoM crenuanusanusi MOCEBHBIX IUIOMIAACH
HaXOIUTCA B IpejesiaXx 3-X MOJIBHOIO CeBOOOOpOTa «MaciIUuYHbIC- 3€pHOBBIC (IILIECHHLA)-3€PHOBBIC
(stamens, oBEC)» (Tabnwmma 2).

Tabnuma 2 — CtpykTypa moceBoB mnepeaoBbix npeanpustuii CeBepo-KazaxcraHnckoil o0nactu B
CPaBHEHUU CO CPEIAHECOOJACTHBIMY JaHHbIMU, 2022-2023 .

3epHOBbBIE
st :
o o 2 ° Z ° ) °
No IIpennpustie g § ITap % BCero % BT % ‘~§ NS E 2 é 3
= 2 MIIeHUIA 2 § Q
Kb3bunKapcKuii paiion
1 TOO «Abu Kep» 15 486 - - 8281 53,5 4960 32 978 6,3 5410 35 107 1
2 TOO «Cepauc 6334 - - 3297 | 52,1 2513 40 763 12,1 1532 24 | 742 11,7
Kapce»
3 TOO «Illarana 9615 - - 4959 | 51,6 3937 41 1928 | 20,1 2037 21 559 5,8
Arpo»
4 | KT «3enuenko u K» | 25866 - - 14035 | 54,3 8104 31 - - 2995 12 | 8501 32,9
Ilo paiiony: 213013 | 10552 | 5,0 | 133739 | 62,8 | 108016 | 50 | 9001 | 4,2 37054 | 17 | 16844 | 7,9
TaiipIHIIMHCKMI paiioH
5 | TOO «Bumnesckoe | 14982 - - 7865 | 52,5 6028 40 | 2609 | 17,4 2876 19 | 1631 11,0
GCK»
6 TOO 18826 - - 13385 | 71,1 11862 63 | 2574 | 14,0 2828 15 39 0,2
«CTEeTHONIITMCKAsT
COC»
7 TOO «ArpoHom 6542 - - 4230 | 64,7 3556 54 | 1061 | 16,2 1022 16 186 3,0
Tatibramma
8 TOO «/lamka- 11913 - - 6961 58,4 4363 36 | 1446 | 12,2 3102 26 | 404 3,4
HukonaeBka»
9 TOO «Wmpan 10876 - - 5211 47,9 5211 48 | 2562 | 23,6 2523 23 580 53
Arpo»
Ilo paiiony: 596724 - - 388775 | 65,2 | 309826 | 52 | 30747 | 5,2 | 151873 | 26 | 22194 | 3,7
ITo ob6aacTH (THIC. Ta): 4875,3 611 12,5 2860 | 58,7 2381 49 | 115,7 | 24 907,2 19 | 332,3 6,8

Taxke ogHMM M3 MpEeIUPUATHH C AUBEPCU(DUIMPOBAHHON CTPYKTypol moceBa siisercsi TOO
«Cepsuc-Xapcy», rae npu oOmieil Mmiomaan NOCEeBHOTO KiuHA 6334 Ta 3epHOBBIE U 3epHOO000BBIE
3aauMaroT 4060 ra (64%), BT.4. niennna—2513 ra(40%), sumens, oBec— 784 ra (12,4%), 3epHOO000BbBIC
(ropox, weueBnna) — 763 ra (12%); macimmunsie — 1532 ra (37,8%), B T.4. panc —10,7%, nen — 7,1%,
MOJICOMHEYHUK — 6,4%. KopmoBbie KynbTypbl 3aHMMatoT 742 ra (11,7%), B uncie KOTOPBIX KyKypy3a
(3%) n ogHoneTHHe TpaBhl (5,2%). [IpeanpusiTue Takke HE UCTIONB3YET YepHBIE APkl B TIOJIB3Y BEIOOpa
ONTUMAJIBHBIX MPEIIIECTBEHHUKOB M COOJIIOZCHUS OecrapoBbIX TUIOJOCMEHHBIX ceBO0OOpOTOB. Jloms
PEKOMEHIOBAaHHBIX TAPO3aHUMAIOIINX KYJIbTYp (3€pHOOOOOBBIC, IPOIIANTHBIC, OJHOJICTHHE TPaBhI)
coctasisier Oosiee 20%. B menmoM crpykTypa HpeanpusTHs HaXOAWTCS Ha YPOBHE 4-X IOJIBHOTO
IUI0IOCMEHHOT'0 CEBOOOOPOTA «I1apO3aHUMAIOILAS KYJIbTYpa-MacInYHbIe-3¢PHOBBIC-3EPHOBBICY.

B TOO «lllarana Arpo», mpu oOmiel ruromaay namxu — 9615 ra, 3epHOBBIC M 3epHOOOOOBBIC
3aaumarot 7019 ra (73%), B TOM umncie: 3epHOBBIC (IIIICHUIIA, TIMEHB, oBec) — 51,6%, 3epH0O0O0BBIC
(ropox, ueueBwmia, 000b61) — 20,0%; macnuunble (parc, JieH, momacoimHedyHuk) — 2037 ra (21,2%),
KOPMOBBIMH KYJIbTYpaMu (MHOTOJIETHHE TpaBbl) 3aHATO MeHee 6% miomanu, rpeunxod — 1,5%.
[Tnomanp moceBa JaHHOTO MPEANPHITHS HAa YPOBHE KIIACCHYECKOTO IIOAOCMEHHOTO CeBOOOOpPOTa,
C Mapo3aHMMAIOIIEH KyJabTypor «3epH00000BBIe (20%) — 3epHOBBIE (25%) — Maciuunbie (21%) —
3epHOBBIE (25%)».
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OmHMM W3 TepelOBBIX MPEINPUATHH CEBEPHOTO PETHOHA, C JIOBOJIBHO JUBEPCH(PHIIMPOBAHHON
CTPYKTYPOU MMOCEBA, C YKIIOHOM Ha KOpMONpou3BOACTBO, sABisiercs KT «3enuenko u K». XozsiictBo
SIBJIICTCS JINZICPOM B TIPOU3BOJACTBE KMBOTHOBOIYECKOH MPOTYKIMH (MSICO-MOJIOYHOE) HE TOJBKO Ha
ceBepe KazaxcraHa, 4To oTpa)kaeTcs Ha CTPYKTYpe MOCEBHBIX IUIomaael. Tak, mpu IIomaay manrHu
25866 ra, 6omnee 14035 ra (54,3%) 3aHMMarOT 3epHOBBIC M 3e€pHOOO0OBBIE, B T.4. TiieHuna — 8104 ra
(31,3%), ssumens, oBec — 5931 ra (23,0%); macnuunsie (J1eH) — 2995 ra (11,6%); kopmoBbeie — 8501
ra (32,9%), B T.4. kykypy3a (15,0%), ogaonernue tpassl (6,5%), mHOTONIETHHE TpaBbl (12,8%). Tloxg
KapTodens u oBoum onpeaenaeHo 335 ra (2,2%). YuurbiBast KOpPMOBYIO HalpaBJIeHHOCTb MPEIIPUSITHS,
CTPYKTypa MOCEBOB HAaXOJIUTCS Ha YPOBHE 4-X TOJBHOTO IJIOJJOCMEHHOTO CeBOOOOpOTa «KOPMOBKIC
(mpormanrHble, OHOIETHUE TPABhI)-3€PHOBBIC-3€PHOBBIC-MACITHYHBIE (JICH )».

IImomanun moceBa xo3giictB TOO «BummneBckoe GCK» u TOO «CrenmHOUIIMMCKAsT OIBITHAS
CTaHIIH», HAXOSIINXCS B CTEITHOM 30HE ceBepa Kaszaxcrana, moBoiabHO OMu3KH, B mpenenax 14 981
ra, U3 KOTOPBIX 3€PHOBBIC M 3¢pHO0000BBIE 3aHMMaIOT 9333 ra (62,3%), B T.4. mmennua — 6028 ra
(40,2%), stamensn, oBec — 1837 ra (12,3%), ropox — 426 ra (3,0%), yeuerura — 1042 ra (7,0%). Hons
MaciIuuHbIX, npu mwiowaau 4017 ra, cocrapuser 26,8%, B Unciae KOTOPHIX PaIiC, JIEH, MOJCOTHECUHUK,
cos (7,6%). KopmoBeie kynbTypsl — 1631 ra wim 11% (ogHonetHue Tpasbl, KyKypysa). [lpeanpusrus
TaK)KE WCIONB3YIOT OecrmapoBble CEBOOOOPOTHI, HCIIONB3Yys KaK IIEHHBIE MPE/IIeCTBEHHUKH
3epHOOO0OBBIE KYJIBTYpPHI, OJHOJETHHE TPaBbl W TpomnaiiHeie. Vcmomp3yemas cxema ceBOOOOpoTa:
«map (mapo3aHuMaromias KyJibTypa)-3epHOBbIC-MaCIUIHbBIC-36PHOBEIEY.

Taroke, K TpEANPUATHIM, TIHMPOKO HCTONB3yomuM ddext auBepcudukanuu, otHocsates TOO
«Arponom-TaiipiHma», «/lamka-Hukonaeska CK», TOO «MmMpan Arpo», ¢ A0BOJIBHO ONHM3KOH
cTpykTypoi nocesa. [Inomane nocesa B TOO «Mmpan Arpo» cocrasiser 10876 ra, B T.4. MIIEHUIA
— 5211 ra (47,9%), 3epHoO060OBEIe (ropox, dedyeBmuna) — 2161 ra (20%), macnuuHble (paric, JeH,
MIOJICOJTHEYHUK, cost) — 2924 (27%), kopmoBsie (TpaBsr) — 580 ra (5,4%) [40, 41].

3akaoueHue

Ha ocHOBaHMM N3y4eHHS MUPOBOT'O OIIbITA TUBEPCU(PHUKALINH BBISIBICHBI IPUHIIMITBL: IUTAHOMEPHOTO
CHIDKEHHMSI YEPHOT'O 11apa B MOJIb3Y [apO3aHMMAIOIINX KYJIbTYP, BBEJCHUE B CTPYKTYPY 4—5 HOIBHBIX
IUIOIOCMEHHBIX CEBOOOOPOTOB, OPHEHTHPOBAHHBIX Ha KOHKPETHBIC LIENM M YCIOBHS HPOM3BOACTBA
(cootHomenne momaned B Kaname — 3epHoBbie (40%) — 60060BbIe (15%) — macmuunbie (25%)
— kopmoBble (14,6%) - mpoune (5,8%)). B psne obnacreit Poccuiickoit denepaunn, cpaBHUMBIX
¢ CeBepubiM Ka3zaxcTaHoM IO IOYBCHHO-KIMMATHUYECKUM YCIIOBMSM, CKIIaAbIBaeTCsl OnM3Kas K
ONITUMAJIBHOM CTPYKTypa MOCEBHBIX IUtomianeil: B KemepoBckoii obnactu: 3epHoBbie — 52%; 6000BBIC
— 8,1%; macmuunbie — 22,0%; xopmoBbie — 15,4%, HoBocuOupckoii: 3epHoBBIe — 55%); 6000BBIE —
7,2%; macnuunbie — 16,4%; kopmoBsie — 20,0%. OTMeueHa yeTKasi TeHICHUUS YBEIUUYCHUS 101
3epHOO000BBIX (FOPOX, COsI, YCUEBHUIIA, HYT), MAaCIMYHBIX (O3UMBII U SPOBOW paric, MOJICOTHEUHHUK,
rOpyMIa), a TaKKe KOPMOBBIX KYJbTYp, B OCHOBHOM 3a CUET CHM)KCHHE KJIMHA 3€PHOBBIX KYJBTYD,
MApOBBIX U 3aJICKHBIX 3EMEJIb.

[Tnomann nonessix KyabTyp o CeBepo-Kaszaxcranckoii obnactu 1 paifoHaM HaxoJsITcs B IPsSIMON
3aBUCUMOCTH OT MUPOBOH KOHBIOHKTYPBI PhIHKA M SKCIIOPTHOH MOJUTUKUA. COOTHOLICHHUE 110 TPYyTIaM
KyJBTYp B pa3pe3e obnactu HaxoauTcs B npepenax: map (12,1%) — 3epuosslie (61,7%, B T.4. sipoBast
mmennna — 51,2%) — 606oBbie (5,0%) — macnuusble (13,6%) — kopmoBsie (7,2%).

[lepenossie mpeanpustust Ceepo-KazaxcTaHckoil 007acTH yKe NPAaKTHUKYIOT OINBIT MHPOBBIX
CTpaH JIMJECPOB CEIbCKOXO3IHCTBEHHONW OTpPAcid, B YACTHOCTH IIOJHBIM OTKAa30M OT YEPHOTO Iapa,
U JIOBEJCHHEM CTPYKTYpPbI MOCEBOB J0 ONTUMAJIBHOIO COOTHOLIECHHS — 3epHOO0O0BBIC (10-20%) —
3epHOBBIE (50—60%) — Mmacnmunbie (20-27%) — kopmoBsie (6—10%).

Bkuiag aBTopos

OlO: ompenenenue ueneid W 3a7ady MCCIENOBAHMS, pa3padOTKa METOAOJIOTHH, aHAIN3 JAHHBIX
1 HamMcaHue OCHOBHOHM yacTtu craTbi. A, BY: cOop u 00paboTka NaHHBIX, JIUTEPATYPHBIH 0030D,
CPaBHHUTEJIBHBIM aHANN3 JAaHHBIX, PELEH3UPOBAHHWE W pEJaKTHpoBaHHE. Bce aBTOphl mpouMTany,
M3YyYWIN ¥ OZOOPHIN OKOHYATEIBbHYIO PelaKIUI0 PYKOIHCH, C YUETOM JA0pab0TOK U MPeICTaBICHHBIX
3aMeYaHHH.
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Coarycrik Kazakcran 00J1bICbIHAA AYbLI HIAPYAIUBLIBIFBI JaKbLIIAPbIH
dpTapanTaHABIPY THIMALTITIH caJIbICTBIPMAJIbI Oarajiay

ComnosbéB O.10., EBceenko N.A., Kagupo B.VY.

Tyiiin

Anrprmaptrap MeH MakcaT. Kazakcram PecmyOnmMKachIHBIH — arpOOHEPKOICINTIK — KEIIeHIH
mambITyneiH 2021-2030 xpuimapra apHaj faH TYKBIPBIMIAMACHIH INENIyre OarbITTainFaH OipiHImi
Ke3eKTeTi mpobiieManapaby 0ipi OCiMaiK MIapyanibUTBIFbl CaTaChIHAAFBl SPTapaNTaHBIPY MPOIECIHIH
QJICi3 KapKbIHBI 00BN TaObLIabl. BN HETI3ri acThIK ereTiH alilMaKTapblHIa MOHOKYIJIBTypa-Oumai
OaceiM. ¥3ak mep3imai nepcnektuBaga Contyctik Kazakcran oOJBICHl OOWBIHINA €TiCTEPIIiH MKAIIIbI
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KYPBUIBIMBIH OaFajiail OTBIPHII, TOHII Macak (Onmaii, apma) soHe ToHi-0ypIIakThl Jakpuiaap (OypIiax,
JKaCBhIMBIK) allKaIlTapbIHBIH CANBICTBIPMAJIbl OCYIH aTanm eTyre Ooyajbl, Oy peTTe Malibl JaKblIIap
YJIeCiHIH alTapIIbIKTal TOMEH IeY1 Oaiikana el 3epTTey 1iH MaKCaThl — aybUI APy aIIbUTBIFbI CATACHIHBIH
QJIeMJIIK Kel0acIbUIapbIHBIH TaXipuOeciMeH canbicTbipranna Conryctik KaszakctaH 0OJIBICBIHBIH
AybUT IapyalIbUIbIFbl ATTaHIAPBIH SpTapanTaH/bpIpy JSHreii MeH MepCreKTHBATIAPBIH KaH-KaKThl Oaramay.

Martepuangap MeH aicTep. 3epTTey/e *Kallbl FRUIBIMU 9ICTepP KOJAAHBIIAIbI: CHTIATTAY, TalAay
JKOHE CHHTE3JIey, MTUHAMHKAIIBIK KaTapiaplbl KAJBIITACTHIPY JKOHE Talay JKOHE KYHENiK Taijay.
OpTapanTaHsIpy JeHIeiiH KeleH 1i 0aranay eric alKanTapblHBIH 63repy CTaTUCTHKACHIH, OOJBICTHIH
JKEeKeJlereH KCIMOPBIHAAPBIHBIH ce0y KYPBUIBIMBIH, 9JIEMIIK TOXKIpUOeHi, COHIali-aK yKcac TONbIPaK-
KITMMATTBIK JKaFaainapaa opTapanTasablpy )KOHIHJET1 FBUIBIME 3€pPTTEYIICPIiH HOTIKEIEPiH 3epaeiey
HETi31HAe KYPTi3iiai.

Hotmwxenep. OprapanTaHaplpy NEHIeHiHIH THIMIUITIH, ©3€KTUITiH, aFbIMAAFbl JKal-KyHiH,
conmaii-ak Contycrik KazakctaH o0OJbICEI OOMBIHINIA €ric alKanTapbl KYPBUIBIMBIHBIH CEPIiHIH
Oaranay, opTapanTaHabIpy THIMIUIITIHIH 9eMIiK TaXipuOecin Oaranay, KYpri3ijareH fbUIbIMU-3epTTey
KYMBICTapBIHBIH, 0a3ajbIK XOHE O3BIK IIApyallbUIBIKTApPAbIH TKIpHOECIHIH HEri3iHiae eHAipicKe
YCBIHBICTAP/IbI OaFaliay YChIHBIIFaH.

Koperteiaasr. Kanama, Peceit denmeparusickl CHUSKTBI €NACpi OpTapanTaHIBIPYIBIH OJIEMIIIK
TOXKIPUOECiH 3epaesiey HeTi31HIe MbIHAIal KaFuaaTTap aHBIKTANI/IB: TTapO3aHUMAIHSUTBIK TAKBLTIap ABIH
naiaaceHa Kapa Oypl )KocTapibl TYP/e TOMEHIETY, OHAIPICTIH HAKTHl MaKCATTaphl MEH IIapTTapblHa
OaFrJapiiaHFaH )KOFapbl PEHTA0CIb/Ii JaKbUIIAP (bl KOCA OTHIPHIIL, )KEMICTI aybICIIAIIBI eTiC KYPhUTBIMBIHA
enrizy. Counrycrik KazakcrtaH OOJIBICBIHBIH O3BIK KOCIMOPBIHAAPHI COHJAN-aK QJIeMJIIK eIICpAiH
aybUl IIapYyallbUIbIFBl CAJIACBIHBIH KOIIOACIIbUIAPBIHBIH TOKIpHOECiH, aran alTKaHaa Kapa OyJaH
TOJIBIK 0ac TapTyabl XKOHE €Tic KYPhUTBIMBIH OHTANIIBI JKOFAphl PEHTA0ENb I apaKkaThIHACKA JKeTKI3Y/l
TOXKIpHOeIe .

Kinar ce3nep: oprapantanabIpy; €Tic ajaHbl; aybICIalbl €ric; aybll MIapYaIlbUIBIFEl JTaKbUIIAPHL;
€ric KYpPBUIBIMBI.

Comparative assessment of the effectiveness of crop diversification
in the North Kazakhstan region

Oleg Yu. Solovyov, Inna A. Evseenko, Bagdat U. Kadirov

Abstract

Background and Aim. One of the key issues addressed by the Concept for the development of the agro-
industrial complex of the Republic of Kazakhstan for 2021-2030 is the slow pace of the diversification
in crop production. In the main grain—growing regions of the country, monoculture, primarily wheat,
prevails. Assessing the overall structure of crops in the North Kazakhstan region in the long term, we
can note a relative increase in the area under grain crops (wheat, barley) and leguminous crops (peas,
lentils), with a significant decrease in the proportion of oilseeds. The purpose of this study is to provide
a comprehensive assessment of the current level and prospects of diversification of agricultural areas
in the North Kazakhstan region, with a comparison to the experience of leading agricultural countries.

Materials and methods. The research uses general scientific methods, including description, analysis
and synthesis, construction and analysis of dynamic series, as well as systems analysis. A comprehensive
evaluation of diversification levels was conducted using statistical data on acreage changes, the sowing
structure of individual enterprises in the region, international experience, as well as the results of
scientific research on diversification in similar soil and climatic conditions.

Results. The study presents an assessment of the effectiveness, relevance, and current state of
diversification, as well as the dynamics of the structure of acreage in the North Kazakhstan region,
an assessment of the world experience in the effectiveness of diversification, production-oriented
recommendations based on research, as well as the practices of baseline and advanced farms.

Conclusion. Based on the study of the global experience of diversification in countries such as
Canada and the Russian Federation, the following principles have been identified: systematic reduction
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of black fallow in favor of steam-reanimating crops, the introduction of crop rotations with legumes
and other soil-restoring crops with the inclusion of highly profitable crops focused on specific goals and
production conditions. Advanced enterprises of the North Kazakhstan region also practice the experience
of the world's leading countries in the agricultural sector, in particular, by completely eliminating black
fallow and optimizing the crop structure to achieve a highly profitable ratio.

Keywords: diversification; sowing area; crop rotation; crops; cropping structure.
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C.Ceiidynann aTbiHaaFbl Ka3ak arporexHukaJbIK 3epTTey YHUBEPCUTETiHIH
FBUIBIM KaPLIbICHI: MIOHAPAJIBIK
(C.Ceiipynaun arbingarbl KAT3Y FbLIbIM KapIIbICHI: IOHAPAJIBIK)

ABTOPJIAPT'A APHAJIFAH HYCKAYJIBIK

KAJIIbI EPEXKEJIEP

C.Cetipynnun amwvinoasvr KAT3Y eviivim oicapuibicol: TIOHAPAIBIK KYPHAIBl pEleH3USUIaHFaH
TYIIHYCKa MaKajiajap MEH TaKbIPbINITHIK LIOITyJIap/bl Kesleci OarbITTap OOMBIHIIA JKapHUSIIaiIbl:

- AybUl mIapyallblIbIFbl FBUIBIMIAPEL;

- buonorus reubIMAApSI;

- TexHuka FpIIBIMAAPEI,

- I'ymanurtapus FeUIBIMAAPHI;

- DKOHOMHKA FBUIBIMAAPHI.

Kyphuan FputbiMu KbI3METTIH HOTHIKEJIEPiH JKapusyiay YVIIH YChIHBUIATBIH OachUIbIMIAp Tiz0eciHe
aybUI MIAPYaITbUIBIFBI FEUTBIMIIAPEI OOMBIHINIA €KIHIIT IEHT €Ml FRITBIMU OaChUTBIM OOJIBITT €HTI31ITEH.

Bacbutbiv Tini — Ka3ak, OpbIC, aFbUTIIBIH TiJIi.

Makxananap/sl JKapusiiay aKbUIbl HETi3/le KYy3ere achIpbliazibl. TeseM OipiHiI (KOppPECIIOHIEHT)
aBTOP/BIH JKYMBIC OPHBI OOMBIHIIIA €CeTITeNe .

Komxasz0ans! Tancsipy Open Journal System onnaiin riaTgopMacs! apKblIbl )KY3€Te aChIpbLIabl.

Komxkazbans! xibepmec OypwiH http://bulletinofscience.kazatu.edu.kz/index.php/bulletinofscience/
user/register cinTemeci apKbLIbl aBTOP PETIHJIE TIPKEIiM, KOKa30aHbl AKYKTEIl Cally KaKeT.

ABTOpJIBI TipKeyre apHajFaH OeliHe-HYCKayJbIK KOochiMIaaa OepinreH_https://www.youtube.com/
watch?v=UeZIKY4bozg.

C.Cetigpynnun amoinoazvr KAT3Y zoinvim scapuiblcyl: TTOHAPANBIK KYPHAIBI €Ki peT OelManiM
(>KachIpBIH) pEIeH3USHBI MMaiaaaHabl, SFHA PEeH3Us] OepyIlli MEH aBTOPJBIH KeKe 0achl 0apibIK
peleHs3usIay TpOIEeCiHIH Ke3eHAepl asKTallFaHfa JIeWiH oIKepiaeHOelTiH Oomansl. Penensenrrepre
xi0epep anaplHIa KoJbkaz0anap sKypHall TajlalTapblHa COMKECTIrH TeKCcepy YILUiH PEAaKUMHBIH aJlIbIH
aya TeKCepyiHeH oTe/ll.

Komxkazbamap miarnatka Kapcbl AHTUIUIArHAT JTHIEH3USITBIK KYHeCiH e TeKCepisie i )KoHe MOTIHHIH
70%-naH KeM eMmec TYNHYCKAJbIFbIMEH KaObUIZaHaabl. Opi Kapail 3epTTeylliH >KaHAJBIFbI, 3epTTEy
HOTHKEJIEPiHIH KaHFbIPThIIATBIHABIFbI, HOTHXKEIEPIiH TYIHYCKAJIBIFbI, KOJDKAa30aHbIH KYPBUIBIMBI MEH
(hopMaThIHA COUKECTIr, KOPBITBIHABLIAPIBIH MAHBI3ABIIBIFbI CUSIKTHI KPUTEPHUILIEp TEKCcepiIei.

Kepcerinren xkpurepuiliepre coiikec KeIMEWTIH Kojpkazbaimap Oyl Ke3eHAE Kapaychl3
KaObUI1aHOAM bL.

ABTOPJIAPJABIH KAYANKEPLILJIIITT

C.Cetigpynnun amvinoazel KAT3Y evinvim dcapuivlcy: TIOHAPATBIK KYPHAIBIHA KOJKa30aHbI YCHIHY
apKbUIBI aBTOP(J1ap) KOJbKa30aHbIH TYITHYCKA KYMBIC €KEHIHE JKOHE OHBIH OYpBIH KapuslaHOaFaHbIHA
HEMece Kazipri yakbpITTa Oacka KypHalIapAa JKapusiiay KapacThIpbUIMaraHbIHA KeMuIIiK Oepeni.
Conpaii-ax aBTopiap OacKalaplblH HJEsUIapbl MEH CO3IEpiHIH THICTI aTpuOyIus >KoHe/Hemece
THICTI J9HEKCo3 apKbLIbl AYpPhIC MOMBIHAAIYBIH KamMTamachl3 ereni. Hotmwxkenepai Oypmanayra xoHe
KoJDKa30aHbl KaObUIgaMayra HeMece >KapHsIaHFaH MaKalaHbl KaWTapblll alyFa OKEJIETiH KacakaHa
JIOMEeKCi3 MaTiMIeMernepre K0 OepiaMen .

ABTOpIapIBIH aTHI-)KOHI KOJDKa30a1a Makajara KOCKaH yJIeCTepiHiH peTiMeH KepceTinyi kepek. Tex
KOJDKa30aHbl 3epTTeyre XKoHe JalbIHaayFa eJeyli yIec KOCKaH TYJIFajlap apTopiap KaTapblHa KOCBUTYbI
Kepek. MakaJlaHbIH COHBIHIAFbI « AJIFbIC» OeIiMiHIE )KYMBICTHI asiKTayFa KOMEKTECKEHAEpre, COHIai-
aK 3epTTeyAi KapKbUIaHABIPFaH YHbIMAAPFA aJIFbIC Al ThIIa bl

Tuicti aBTOp GapnbIK OipJecKeH aBTOPIapIblH MAaKaJaHbIH COHFbI HYCKACBIH OKBII, MAaKYJI1aFaHbIH
JKOHE OHBI JKapHsilayFa KeniciMiH O0epyi kepek. Komka30aHbIH OapIibIK aBTOPIIAPHI JKi0epiiareH aKnapat
yiiH sxkayantel. JKypHan ajjubplH aja KaObUIZaHFaHHAH KEHiH aBTOPJBIK ©3repicTep EHri3yre kol
Oepmeiini.
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PEHEH3EHTTEPAIH KAYANKEPLILIITT

PenienzenTTep Kemeci cinteMe apKbUIBI KypHAJIIBIH BeO-CAUTBIHAA PEIEH3EHT PETiHAE TipKemlyi
Kepek:

http://bulletinofscience.kazatu.edu.kz/index.php/bulletinofscience/user/register.

Peniensus exi anra itmrin/e TanCHIPBITYBI Kepek. Komka3bana cunaTTranFas uaesiap MeH FUImoTe3anap
KYITHS CAaKTaTyBl KEePEeK KoHE KeKe MaKcaTTap/a IaiilalaHbIMaybl KaXKeT.

JKYMBICTBIH HOTHXKENEpiH Oacka OpiNTEeCTepMEH TaJKbUIayFa HEMece FhUIBIMH CEMHHapIIap/Ibl
OTKi3yze, JopicTep OKbIFaHIAa HeMece FBUIBIMH KOH(epeHImsIapaa OasHaamManap jkacaraHzia
naigananyra OoIMai k.

PenienzenTrep ©3 miKipiepiH aHBIK Oimipin, o3 MiKipaepiH TYCIHAIpe OTHIPBIN, HeTi3Jer,
KOJDKa30aHbl Oarajayla MYMKIHJITIHIIE OAUIETTI OONybl Tamam eTiieqi. PereH3eHTTiH KYMBICTHI
’KakcapTy OOWBIHIIA YCHIHBICTApBl MEH KEHECTEpi, erep oJ JKapHusulaylaH 0ac TapTy Typajbl IIEmIiM
KaObl1/1aca 1a KynTanaibl.

PerienszenTTep JKYMBICTHIH JKaHANBIFBIHA JKOHE/HEMECe O3iHJIK epeKIleNirine, Koinkazda MeH
JKapusutaHFaH 0acKa MaKasagap/ablH YKCACTBIFBIHBIH KOKTBIFBIHA, KAPACTBHIPBIIBIIT OTHIPFAH TAKBIPHITKA
(Macenere) KaTBICTBI MaKajalap/Ibl KEJITIpreH aBTOp(JIap)AblH TOJBIKTHIFEI MEH TYPBICTHIFBIHA Ha3ap
aynapraHsl ab3ai.

9TUKAJIBIK BEKITY

JKanyapiap/sl maiiianany apKbUIBI iCKe aCBIPBUIATBIH AKCIIEPUMEHTTEp XalbIKapajbIK sKaHyapiap
ITHUKACHl KOMUTETI HEMece HMHCTUTYIIMOHAIIBIK ATHKA KOMUTETI OeNTiyIereH KaFuaTTapra ColKec KoHe
JKEPTLUTIKTI 3aHIap MEH epekelNiepre COUKec KYPri3iyi Kepek.

Kanyapmapnapl naiiianaHaTelH 3epTTeyiep KEPriliKTi 3THKa KOMHTETIHIH PYKCATBIH ajblll, OFaH
«Marepuanmap MeH oxictep» OemiMiHZe ciaTeMe jkacalnybl Kepek («Mai mapyaribulbFbDy OaFbIThI
OolbIHIIIa OepisieTiH MaKalanapIblH KoJbka30amapsl YIITiH).

KABBUUIIAHATBIH KOJI’KA3BA TYPJIEPI

e TynHycka Makananap.

e Iony makananapsl.

TynHycka *oHe WIOMY MakajajJapblHbIH KeJeMi, aHHOTallus MEH NaiJajaHbUIFaH o1e0uerTep
Ti3iMiH KocmaraHaa, 6oc opsiHCH3 THiciHme 11 000 xome 20 000 TanOaman kem OOJIMaybl Kepek.
Komxa30ana msiFapmara KaTbIChl )KOK MOTIH, MIUTIOCTpalUsiIap HeMece KecTeaep 0oaMaybl Kepek.

KOJI’KA3BA KYPBLJIBIMbI MEH ®OPMATBI

Komxkaz0anblH KypbUTBIMBI MeH mimrimiH Oimy ymriH http://bulletinofscience.kazatu.edu.kz/index.
php/bulletinofscience/user/register caliThIHAAaFBI COHFBI MaKaajap MEH KOJDKaz0a YITiiepiH KapaHbi3
(romxaz0a ynrici )xykTemn anbiHbI3 https://bulletinofscience.kazatu.edu.kz/index.php/bulletinofscience/
libraryFiles/downloadPublic/54)

*  MOoTiHAi Keneci )KUEeKTep OIMIeMIEpPiH caKTall OTHIPHIN OACHIIT MIBIFAPY KePEeK: KOFAPFhI KOHE
TOMEHT1 — 2 CM, COJI %oHe OH — 2 cM. Typainay — eHi OoiibiHIIa (aBTOMATTHI Aeducten). OOX mapakTeig
JKOFapPFBI COJI JKaK OYPHIIIBIHAA KOPCETIITEH.

* Komxa36a Times New Roman 12 mpudrnen, Oip >xapsiM apansik uHTepBaniMer, MS Word
2010 G6armapimaMachkIH/Ia TEPLTYi KEpeK.

*  bykin MoTiH OoBIHINIA KONIIAp HOMIPIIEHY1 KepeK.

*  TaxpIpbll cunaTTamMasbl >KOHE ThIM Y3aK 00JIMaybl KEpEK.

ABToprapapH TONbIK atel-keHI MeH ORCID, yibIMHBIH aTaybl JKOHE AIIEKTPOHIBIK MOIITACHI
KOPCETIITeH TUTYIIBIK Napak Oenek Oepinei (KoJka30aHbIH TUTYJABIK YJTICIH sKYKTeN aJbIHbI3)
https://bulletinofscience.kazatu.edu.kz/index.php/bulletinofscience/libraryFiles/downloadPublic/51

AHHOTAIMSHBIH KYPBUIBIMBI Keneciziel 0oiysl kepek: «Herisi xone makcatey, «Marepuanmgap
MeH anictepy, «Hotmke» xone «KopheITeiHIBY; AHHOTaHUSIHBIH Kosemi 300 ce3nieH acnaybl Kepek.

* KiaT ce3nep: HYKTeN yTipMeH >KoHE JKekelne Typae Oepineni (4-6 ce3 koHE €O3 TipKeci).
AHHOTaITUS MEH KINIT Co3/iep MaKaJaHbIH COHBIHA €Ki TiJ/Ie KeNTipiiesi.
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* Kipicne ka3ipri omebuerrepre moy HETi3iHe TaKBIPBITITEIH HEMECE MOCENICHIH ©3CKTUTIrH
KBICKAIlla CUTIATTAY, )KYMBICTHIH JKaHAIIBIFBIH KOPCETE OTBIPHII, MAKCATTHIH MAaHBI3IBUTBIFBIH HETI3/IEY .

* Marepuanmap MeH JicTep YCBHIHBUIFAH JJICTEp KaWTalaHATBIH OONYBl KEpPEK; SiCTeMEIiK
epekuIeNikTepine OapMaii-ak 9[icTepre KbicKalia cumaTrama 0epy; CTaHIapTThI 91icTep JepeKKe3aepre
clITeMe KaXKeT; )KaHa d/IICTI MaigalaHFaH Ke3/1€ TOIBIK CUITATTaMa KaKeT.

*  Horwmxenep koHe TaJKbLIAy Kecrenep, rpaduKTep JKOHE/HEMece CYpeTTep apKbLIbl
ANBIHFAH HOTIDKENIEPiH TalJaybl, aJbIHFaH MAJIIMETTEp.IiH CTaTUCTHUKAIBIK OHJIEYi; KYMBICTHIH €H
MaHBI3/Ibl HOTHKEJIePiHIH KhICKAIa CHTIATTaMacChl )KOHE alIbIHFaH MAIIMETTep/li 0acka 3epTTeyepIiy
HOTHKEJIEPIMEH CaNBICTBIPYBI; YITLIEpl )KoHe/HeMece KalIIBUIBIKTap bl aHBIKTaybl OOMBIHIIIA aKIIapaT
Oepineni.

*  KopbITBIHIABI 3epTTENETIH TAKBIPHIIN (Macene) OONWBIHIIA KOPBITHIHABI(JIAP)Ibl CUIIATTAY KOHE
OJIaH opi 3epTTEYi aHBIKTAY.

*  ABTOpPIABIH YJecTepi, aJrpicTapbl KoJpKaz0ara OJI JKapusulayra KaObUIIaHFaHHAH KeHiH
KOCBLIa/Ibl. ABTOPJIBIK YIIECTEP: op aBTOPABIH KOCKAH YJIeCi TypaJibl KbICKaIlla MaJIiMeT Oepe/ti.

Kap:KpL1aHabIpy TYpaabl aKMAPAT: )KYMBICTBIH Kap>KbLUIaHABIPBUTFAHbI TYPAJIbl aKIIapat Oepiieti.

*  OaeduerTep Ti3iMi: TYMHYCKa KOHE IIONY MaKajalapbhiHaa cOHFBI 10 JKbUlna >KapUsUIaHFaH
nepekkesnep colikecinme keminge 40% sxone 50% Oomysl kepek. Opeduerrep Ti3iMiHIE FBLIBIMH
O0asiHIaMAaJIapFa, JHCCEPTANMSIIAPFA KOHe KoHdepeHIUs MaTepHaJIapPbIHBIH KHUHAKTAPBIHA
ciTemenep 601Maybl Kepek.

*  MoriHgeri cinTemernep TepTOYphIITH Xakmana [1], [1,2,3] Oepinyi kepek. AHBIKTaMabIK
HeMmip | caHblHaH OacTamnbil, Kipicme OelliMiHEH jKaimFacybl Kepek. Omeduerrep Tisimi APA
(https://www.bibme.org/citation-guide/APA/book/) Ooiibiamma DOI (6ap Ooisica) kepceTe OTHIPBIT
JlalbIH /1Ty bl KEPEK.

bubmuorpadust APA OoiibiHina OipiHImi Ti3iMIe TYMHYCKaJaFbl TYPiHJE, EKIHII Ti3iMe ciiTeMe
http://translit-online.ru/ GOWBIHIIA TpaHCIUTEpAIMSUTAHFAH TYPIHAC CHITATTa’aabl. TpaHCIHTEpaIus
aKImapart Ke3i Ka3akK HeMece OpBIC TIIACPiHIe *Ka3bUIFaH Ke31H 1e Kacajlabl, aF bUTIITBIH TUTIHIE )Ka3blUTFaH
JKaFaiia TpaHCIUTEPaIns 03Trepicci3 Katabl.

Mgicainebl,

APA 0OoiibiHIIa Oubanorpagusinbl pacimaey:

1 Crenanos, AC, AceeBa, TA, lyoposun, KH. (2020). Brusane kmumMaTHuecKuX XapakTepUCTHK U
3HaYCHHUH BereTarmoHHoro naaekca NDVI Ha ypoxaitHOCTh cou (Ha mpuMepe paiioHoB [Ipumopckoro
Kpas). Aepapuuiii secmuux Ypana, 1 (192), 10-19.

APA 0OoiibiHIIa On0anorpadgusiHbl TPAHCIUTEPALUSIIAY:

1 Stepanov, AS, Aseeva, TA, Dubrovin, KN. (2020). Vlijanie klimaticheskih harakteristik
i znachenij vegetacionnogo indeksa NDVI na urozhajnost' soi (na primere rajonov Primorskogo kraja).
Agrarnyj vestnik Urala [In Russ], 1 (192), 10-19.

KBICKAPTYJIAP )KOHE TEPMUHIEP

KpickapTynap xanmaii 1a Oip TepMUH/II aJIFalll KOJIaHFaH Ke3/Ie OHBIH TOJIBIK aTaybl KOPCETiTyi al
YKaKIIaHbIH 11IiHIe a00peBUaTypachl KeITipuIe/i.

Muxkpoopranu3maep, 6CIMIIKTEp KIHE 300JI0TUSIIBIK aTayJiap KyPCUBIICH JKa3bLTyhl KaXKeT.

OJILIEM BIPJIKTEPI, CUMBOJIJAP, KECTEJIEP, HJIJIIOCTPALIUSIVIAP KOHE
DOOPMYJIAJIAP

Oumem Giputikrepi Sl kyiiecine colikec KepceTilyl Kepek. X, [, 1 HEMece V CHUSIKThI Oelnrinep
naiinanansuica, onapasl Word OarmapnamaceibiH Times New Roman Tinminzeri TanGanmap ma3zipi
apKBUIBI KOCY KEpEeK.

Tano6aaap (°) Hemece (X) CUAKTHI TaHOANAp TaHOATAp MI3ipiH/IE KONIIAHBUTYRI KEPEK JKOHE YCTIHT1
opiNTEepMEH KopCeTiTMeYi Kepek: «o» HeMece «X». Canmap MeH ermieM OipiikTepi (MbIcabl, 3 KT) XKoHe
caH/ap MEH MaTeMaTUKaJbIK TaHOanmap (+, —, X, =, <,>) apacblHaa 00C OpBIH/Ap EHTi311yl Kepek, Oipak
caHJap MEH MaubI3abIK TaHOanapabiH (Mbicansl, 45%) apacbiHa emec.

Kecreni 6ipiHmi eckepTy MoTiHiIHEH KeliH OipeH opHaiacThlpy Kepek. KomkazOamarbl Oapibik
KecTeNiepie OJap/AblH HOMIpJIEpiH KOPCETEeTiH cinTeMenep O0nybl Kepek (Mbicaibl, 1-kecte; 2-KecTe
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xoHe T.0.). KecTeHiH TakpIpbIObI OHBIH Ma3MYHBIH KOPCETYi, JoJ KoHE KhICKa OOIyBI KepeK. ATHIH
KECTCHIH YCTIHJE, METiHICCi3 KOl Kepek (MbIcanbl, 1-kecte — E. granulosus protoscolex JKYKTBIpFaH
JKaHyapJap/IblH TeMaTOJOTHUIBIK KepceTkimrepi). KecTeHiH athl cOHbIHAA HYKTeci3 Oepineni. Erep
KecTe aTaybl €Ki HeMece OJJaH Jia KOI KOJIJIbI aJibII KaTca, OHAA OHBI Oip 5KOJT apaJIbIFBIMEH Ka3y Kepek.
MoTiH MEH CypeTTiH alJblH/a )KoHe KeliH 1 MHTepBan Kanabl.

HUamaroctpanusiaap (ceiz0amap, amarpammanap, adarpammanap, QoTocyperrep xoHe T.0.)
OipiHII aHTBUTFAH Ke37¢ MOTIHHEH KEHiH OipAcH OpHANACTHIPHUTYBI Kepek. Komka3oamarsl OapiIbiK
WUTIOCTpanusiapra ciireMe 0oiysl kepek. Cinreme jkacay Ke3iHfe Ci3 «purypa» ce3iH KoHE OHBIH
HOMIPiH )Ka3yBIHBI3 KEPEK, MBICAIIBL: «2-CypeTKe ColKecy koHe T.0. DurypanapabiH TaKbIPBIObI CypeTTiH
OpTachlHA Typajay apKbUIbl TIKEJIEH CypeTTiH acThlHA JKa3blIybl KepeK. MOTIH MEH CYpeTTiH ajibIHaa
KOHE KeiiH | nHTepBa Kanaibl.

®opmyaanap. Kapanaiibim xoiabl jkoHE Oip Koimabl (GopMylanapAbl apHaAWbl peaaKTOPIIap.IbI
KonmanOail TanOamapMeH tepy kepek (Symbol, GreekMathSymbols, Math-PS, Math A Mathematica
BTT wpudrrepinin apHaiibl TaHOAIAPBIH Maiijananyra pykcar etineai). Kypuemi jxoHe Kem >KOJIbI
dopmynanap TtomeirbiMen Microsoft Equation 2.0, 3.0 ¢opmyna pemakTopblHaa Tepiryl Kepek.
dopmynanbiy Oip Oemirin TanbanapMeH, ai Oeirin popmysa perakTopbIHAa TEpyTe pyKcaT eTiIMeH .

OJIEBUETTEP TI3IMI

Op0Oip Makanama ouororpadsUTIBIK cimTemMenep 00iysl Kepek. KenTipinren Makana xapusiuiaHFaH
JKYPHAJIJIBIH aTaybl KBICKAPTBUIFAH aTay PeTiHje THICTI )KypHAaJ/IbIH MyKa0achlHaH, COHJIali-aK ciiTeMe
apKbUIBl KepceTllyl kepek: www.journalseek.net Hemece Oacka pacrtairaH Ti3iMHEH. JKypHasbiH
TaKbIPBIOBI KYPCHUBIICH Ka3bLTYbI KEPEK.

KOJI’KA35AHBIH OPBIH/IAJTY BAPBICBIH BAKBIJIAY

KoppecronneHT aBTOp YCHIHFaH KOJDKA30aHBIH Kapayly OapbICBIH ©3 €CeNTiK >ka30achiHaH
Oakpuiail anaapl. COHBIMEH Katap, OJ1 )KYHEeMeH jKacallFaH AJIEKTPOHIIBIK MoIITanbl anausl (ColikecTiri
0ap MOTIHAIK KYKAaTThl TEKCEpy HOTWXKENEpl Typaibl aHbIKTaMa; peJaKIHUSHBIH IKOHE/Hemece
peLeH3eHTTepAiH TYCiHIKTeMenepi 0ap XaT; Konka30aHbl KaObL1ay JKoHe/HeMece KaObliamay Typasibl
KypHaJI peJaKIUsCBIHBIH XaThl )KaHE T. 0.).

KOJIZKA3BBAHbI PELHHEH3USIJIAY, MOTIHAI JEPEKTEY KOHE MAKAJIAJIAPIbI
KAPUSIIAY

Konxazda penensusicel. Capanmbuiap C.Ceighyinun amvinoasvr KAT3Y eviivim orcapuivicoi:
naHapanvlK KypHaJbl CAlTHIHA MTIKIpJIepiH )Ki0epreHHEH KeHiH aBTOp 3JCKTPOHABIK XaT asaabl. Penakrop
peleH3eHTTeP/IiH MiKipJIepiH TeKcepe i )KoHe oJlap bl THICTI aBTOpFa KOCBIMIINA TYCiHIKTeMenepi 6ap
HeMece OHCBI3 XKioepemi. TuicTi aBTop 4 amnra iImiHAe peaaKkTopIapIbIH KoOHE/HEMece PEIeH3EHTTePIiH
miKipiepi Heri3iHae OHJeNTeH KOJDKa30aHbl YChIHYBI KepeK. THicTi aBTOopra KeOipeK yakbIT KaKeT
Ooica, oJ1 peJaKTOpbIH PYKCaThIH alybl Kepek. Erep aBTop peleH3eHTTiH ecKepTyIepiMeH Kellicrece,
oJ1 opOip mikipre Herizueme xaT Oepeni. OpOip Kopka3da OOWBIHIIA COHFBI LICHIIMII Oac pemakTop
KaObUITalIbI.

Morinai Ty3ery. ABTOp(Nlap) KoipKaz0aHBIH Ma3MYHBIHA ©37lepi JKayanThl. MOTiHII Ty3eTyai
OakpuTay aBTOpIIAPMEH JIe, PeIaKTOpJIapMeH Jie OHACYIiH op Ke3eHIHEH KCHiH KacaJlbIll OTHIPY KEPeK.
Penaktop MeH pelieH3eHTTEpIiH OapiblK TYCIHIKTEMEJepi/CypaKTapbl, COHJai-aK KOPPECIOHICHT
aBTOP/BIH TY3€TyJIepi MeH kayantapbl Word OarnapiaMachiHIAFbI pelieH3usIay GYHKUUSICHIH KOJIaHa
OTBIPBIN, KOJDKa30aHbIH Oip MOTiHIHAE Kacally Kepek.

Bacvuabim. C. Cetighynnun amvinoasvl KAT3Y eviavim dcapubicol: nanapaivix KypHAITBIHBIH OHIIAHH
JKOHE Kara3 HYCKAChIHA JKaprsutanraH Makananapra DOI HeMipi (caHIBIK HBICAH HIACHTH(MUKATOPHI)
Oepinesi.

YKapusitanpIMIbI TOJIey Typajibl aKknapat

Tenem penmakuus MakanaHbl OacbUlbIMFa KaObulgaraHHaH KediH kacamaapl. «C. Ceidymamn
aTeiHIarbl Ka3zak arpOoTeXHUKANbIK 3€pPTTEY YHHBEPCHTETIHIH FBUIBIM KapIUBICBD» KypHAJIbIHIA
MakaJaap bl OpHaJIaCThIpFaHbl YiIiH TexeM memmepi 2022 sxpimaby Ne 53-H OyiipbIFbIMeH OeKiTinreH:
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ITonapasblk cepusicbIiHAA:

1. «Aybln mapyambUIbIFbl FRUTBIMAAPEDY OOTiMiHE:

- C.Ceticpymnun atbiHmarsel Kazak arpoTeXHUKAJBIK 3epTTeY YHHBEPCUTETI KbI3METKEpIIepiMeH
Oinim anmymsuiaps! yirie — 4 000 (tept MbiH) TeHre/10eT;

- backa Tapan/yitermaaps! yiria — 8 000 (ceri3 MbIH) TeHre/10eT;

- Illeremmix aBTOpIApABIH KEKE MaKalachl — TETiH.

2. «bwuomorus FeUTBIMIApED», «TexHWUKa FHUTBIMIAPED, «['yMaHUTapUs FBUIBIMIAAPEDY JKOHE
«DKOHOMUKA FBUTBIMIAPBDy OeJiMaepi OacracklHa MaKala )KapusuiayFa:
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