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IMPROVEMENT OF CERTAIN METHODS AND TECHNOLOGIES OF CULTIVATION OF
MELILOT AND ITS MIXTURE WITH SUDAN GRASS IN THE CONDITIONS OF THE
KAZAKH ARAL SEA REGION

A.M. Toktamysov, Doctor of Agricultural Sciences
Tokhetova L.A., Doctor of Agricultural Sciences
Zhumadilova Zh.Sh.,, PhD
Baimbetova G.Z, potsdoctorate,

Kazakh Research Institute of Rice Growing named after |. Zhakhaev, Kyzylorda, Kazakhstan

Annotation. At present, in order to provide the population with quality livestock products and
increase their export potential, there is a need to create strong national reserves. The analysis of the state
of development of fodder production in recent years shows ltha productivity of fodder units,
especially in those years when moisture conditions are unfavorable, does not allow to provide sufficient
fodder for farm animals. In this regard, along with the effective use of remote pastures, intensive
development ofodder production with the increase of sown areas is carried out. In the article separate
methods and technologies of cultivation of melilot and its mixture with Sudan grass in conditions of
Kazakh Aral sea region are considered. In this regard, a figidriexent with the use of biological
preparations Phytobacirin and Plantobacterin was put. By results of researches the received data allow to
judge about efficiency of afteffects of application of biofertilizers more strengthened processes of
growth andformation of plants of variants, accordingly, the greatest yield of green mass and protein
content in 1 fodder unit was received. The highest hay yield was obtained on variants with application of
biofertilizers, in total 56 c/ha.

Keywords: melilot, mixed crops, sudan grass, digestible protein, biofertilizer, foddee valu
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INFLUENCE OF SOIL TILLAGE SYSTEM ON THE PRODUCTIVITY INDICATORS OF
MELILOTUS UNDER CONDITIONS OF RICE CROPPING ROTATION

Nurymova R.D.!, Candidate of agricultural sciences
Tokhetova L.A.Y, Doctor of agricultural sciences, professor
Ospanova G.SH, Doctoral student
Nurgaliev N.Sh.}, PhD
Baizhanova B.K., Candidate of agricultural sciences, associate professor

Korkyt AtaKyzylorda University, Kyzylorda city, Kazakhstan
?L.N. GumilyovEurasian National University, Astana city, Kazakhstan

Abstract. Based on the results of the study of the growth and formation oftusliroductivity
related to cultivation on saline soils in the Kyzylorda region, this article presents the resigésanbp
rotation and considers the technology of cultivation depending on the method of soil cultiVhgasoil
of the experimental site was 1,65% of the waste in the plowing layer, which was sown without replacing
rice, and 0,88% compared to ride.has been established that the main methods of tillage affect the
collection and storage of soil moistuifferent methods of tillage (with and without plowing) on saline
soils of the Aral region have been studikdthe study of different tillage mettls, compared with tillage,
soil moisture changed between 18,5 and 23@ptimal humidity was maintained better after raking than
after chiseling.

The greatest preservation mkliltus plants by the end of the growing season is ensured by pre
sowing withtillage without plowing the soil, by the end of the growing season, from 490 piétesz6v
pieces/mwere preservedlhe activity of the sweenelilitus was revealed during nosufficient tillage,
then during raking, where the best water regime fowgrg sweet clover was established from the
moment of germination to the beginning of branching and plant safety was ensured Hy, 784imes,
and the productivity of the green mass of sweet clover increased from 6,3 to 15,9% in two years.

When determming soil moisture, it was found that the main +ialhow treatment during the
sowing period and the beginning of germination and branching affects the collection and preservation of
soil moisture. The growth, development and productivity of leguminousnpid grasses are directly
related to the complex of agrotechnical factors applied to it, it is indicated in the conclusion of our
research conducted in the conditions of the Aral region.

Keywords: meliltgus, chiseling, growing season, tillagbarrowing, crop rotation, winter
plowing.
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THE EFFECT OF PHOSPHATE-MOBILIZIN G BACTERIA ON THE GROWTH AND
DEVELOPMENT OF FORAGE CROPS IN THE CONDITIONS OF THE KYZYLORDA
REGION

Zhumadilova Zh.Sh., Doctor of PhilosophyPhD)
TokhetovaL.A., Doctorof Agricultural Sciences
BaimbetovaG.Z., PhD student

Kazakh Research Institute Rfce Growing named after |. Zhakhaev, Kyzylorda, Kazakhstan

Annotation. The article is devoted to the development of feed production in the Republic of
Kazakhstan, in particular in the conditions of the Kyzylorda region. The main problem of this branch of
agriculture is the violation of the basic principles of livestock dmyakent. According to experts,
scientifically unjustified work in agriculture, especially in animal husbandry, animal husbandry leads not
only to the loss of livestock, but also to economic instability of the-legiig of the rural population. The
way outof this crisis is the development of scientifically based livestock production, especially on the
basis of grain crops.oday, this direction is not developed in the Kyzylorda region either. In the region
under consideration, agricultural enterprises prpégennial grasses. New varieties of grain crops show
good results in agricultural research centers, among which barley, Sudanese grass and mogar can be
noted. In Kazakhstan, the deficit of easily digestible carbohydrates and, first of all, sugardeedthe
balance is 4@5%, and feed protein is Z5% of the need. This disadvantage can be made up for by
growing such promising crops of barley, mogar, as Sudanese grass, including in the form of green fodder,
hay, hay and silage. [1]. Despite the fact tthaise crops are familiar to this region, the technology of
their cultivation has not been fully studied. The article also proposed to increase the yield of these crops
by treating them with a domestic biological product.

Keywords: agriculture, forage crap biological products, productivity, agricultural enginegri
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Ctso L jto] da M@tQ@QlSJ dLOydw Odzdzj dz' desets ftsMisOo C
Isjdzd BwBSd E cffr]q’ts L so Odzdzr 1 Mtstelsseo, WwWodzw jlsfw
M sitsB tsd3 H dzv tsfls cf JJ by dgjldssRH W jAded, Wlotslls st 2 ff
Yydtetso Ols! G)dzdztjdzJ dzr | 90ttdOdalsr tOL dzdyder = ¢ j dztso .
ff yjdz ¥ BdgOtelzy j dedwW O dzdGluedl dz2@Iu-Bl 6738 §@ED] §,2 6 j d
10,2,12 e jyoOehdn L O dxspded j dfQufgasio @ g tedzO "
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[ OljtedOdr d &BJIstsH't Of)fghftr) dzts aizO /s Alstg tteodjCHdg dz
dmmdzj Hse Odzd?2 dMMf sdz! Lse Odzd 14 MmMtelstse d M dzj €
(Triticum aestivumL. ) : ¢ mis ©dzO, ¢ BsZO 2, Z tstols ©0z0 4-dziiz& Ow
ftesdLotsHMmise jdzdzr 2 yJjdelste L jtcdzsotsets matsLW2MmMlso O ¢
cCsOtcOBOdzZr CMCOW wm[ue), O dzZsO2MEOw NdzdyoO (AQ 4]
Yyj dzZlstc OctetsBdBlsjndsdztced?2e) , dzd dzd d M j-0Zj €34 d ts dzdz
g1 29,135 492 18199 ,4121H69 41483159 ,41L5109 ,41L51D, uvl 2
384/061 (v (] o©wWLDOREES OdMn OV Mjd MEBABLW22MIse j dzdzOV

I 7 HJjdzj dzd J v s dgtL tcOMisdlsj dz' dzsc ts -HOEIRjlsoj diE =0 dz
ftoestetsMisC s  fhjdedyr -dfgdsfOs dzis? } & ¢ WelujdClls d o dets s ! :
syJ dzd o Odzqd fn dmy sdz' L s9 Odddnpipp BADG (Thdsrsol Bishlrdzj Is t
ScientificUSA). ] tcOB BBIs§ dL 2yOdzts ! dzO0 dzd yd j Gludzd B ts
9" M tRtsdzj Sdzw tcdzg" = G dz¥ Isj ded detse . [ dzv Gh-Obz@8zs?2 yJ
x5, Glu-D1 y10y12, Glu-Al, Glu-B1 x7/x1 7 Gt{-B1 y8. [ Odzdz" | (JtO22d3j 6
CiRf dzd di3j dzls Otcdz" &z EZyYyOMlsSC OB dzZsC EMtse, ECOLTM 9 O N
otsLHj2Msad] dzO o' OBSISSE fsdziLdr » S dzj 2 ¢ tso d dadk

OB dzdWdEOydys dtOecCfticmn EH dsdipdlz © § tsdzj ydztsds B
Clsster 2 d§ & yWgdzwgjete d3f dNOT Pd3f ,MgCO  d3ts dz ftow
sBtcOlsdetse 5 HUcTa@ DBlAfctsdrg dsj tOL T d 11s f Stdzyj dzlsteC
ftesojHjddw 1At dMY{ s dSimEiAngdiprimal @geldzd(Fhgr@dOmsstses
Scienti fidsdgziti}sOL d&zOw yJj f dzOvw tcj OCydw fteso SH
sjteddsyd ¢ dzdtetso Odedw™w (sOBdZJYO 2) .

v OB O @S g% IsjtedsydS ddtese Oded ™ ) At

. vidzsea v s j ted3syd S dzd 4

Jetem! PV BO2IdBI B ™ok [y (@02 d § dzts dzc ¢
Glu-D1 x2-x5 Glu-D1 x2-x5 95 Uwu/ 58/ 30Mf 72 Uwu
Glu-D1y10-y12 Glu-D1y10-y12 95 Uwu/ 60%/ 30fy 72 Uu
Glu-Al Glu-Al 1-2 95 Uwu/ 58%¢/ 30| 72 Uwu
Glu-B1 x7 Glu-B1 x7 95 Uwu/ 58 Uw/ 3 72 Uw

t OL HJ dzj dzd | ftesHkSCIstse OB dzdW S Oydd mizh j i
HsBOo dzj dzgd j &3 Btetsdzdfmisses 1 Isdudw. |1 COyjmlsea,j L«
BkW | tc.  sCkd3j dzlsdtetso Odzedj §tsdzkyg dzdzr = toj L 2dzt SO
HEC R desJtcts &bV i ch ez Rour mat ,1 AQc@ugyfiglee j- 3Ote$
dzv tedzr = BOMM tedd3gd dzv dzd 1 lse rd3@ds CHites e rk)bS Gieemretr iu

tdLlzdz sOIsT d =B mMzidgaidwdL o § Misdz" -, f shdzj
Ctodzlstesdzdtelze h drn o' MisC tsdyts dyj 'Cdzdfizw fotda] dgj dzjdlz'ls | tiad vdalz
f tc ©2 d§jludrl x2-x5, Glu-D1 y10-y12, Glu-Al, Glu-B1 x7/x1 7 Gl-B1y8 ( Is©OB dzd yO© 3
Ctoslstster §j BTr dzd MddzsjL detso Odzr o dzOBBtOIsstedd st
YyJdzlste BdBlsjrndtsdzsecdde. ) MlsOls' | ftj HiNlsOo dzj dz
dzddzed 2 ¢ h jdedyr (¢ Mls OdzO, ¢ BsZO 2, Z stels ©OdzH d dzf
¢ dzls ©2 MC OW -Oy7ded YLCB149 /a3l 123159 , 4 1128199 , 4 1321169 , 4 142318, w1 2
450 -492 4 5-39, 384/0B1 ) zO Odzdzj dz' dzts § mMeMmistsw dzd J
G dzt Is j dzd dzts o GluRisGlleA t§ Glu-B dzj ssHisdy f sdzd d3d e OL dets?2
(tedMmMiz-dzsS MOy ftotso jHjdzdw 1 dzj €S stets¥blisAd | WO, ,dzw
dzts fy 4 dzO dzd Ak}l , Otz@n A2 t=ifi3. BB tc OL YO~ ¢ MisOdzO, - ¢ ¢ BB
M Ow -0, 73B3BD, ul A9 ,u 1423159 ,u 1425100 , o 142519, 384/D&2.

¢ dzdzj dz' dzr 2 As2Qtcd @l di3j tctsdz 3 4 4 i . dz. dH j dals gV
ZstelsOdzn d dzfpC OwW 95 bkdz, ¢BO02INLU@dwWe H242dyo, 134 4l
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s OB YO Bd' j]  SBLOd j §L02dBjte , €&l dddBjdsotsd

T 1 OBy detso Odzd [Pri mer sequences (56(ufpr dz€d
ftcO2 d3j tets o dmlssydzed &
1 UMN 197 GIluAl Ax1- | Forward CGAGACAATATGAGCAGCAAG Liu Set al. (2008)
Ax2 (362, 344 .02 ReverseCTGCCATGGAGAAGTTGGA [8]
5 UMN2571 GluD1 x2x5 | Forward GGGACAATACGAGCAGCAAA Liu Set al. (2008)
(299, 2811f.d9 ReverseCTTGTTCCGGTTGTTGCCA [9]
3 UMN 2671 GluD1 y1G | Forward CGCAAGACAATATGAGCAAACT | Liu Set al. (2008)
y12 (397, 4154.d9 ReverseTTGCCTTTGTCCTGTGTGC [10]
4 GUBX7( 477 Forward ACGTGTCCAAGCTTTGGTTC Ragupathy Ret al.
ReverseGATTGGTGGGTGGATACAGG (2008) [11]

1L0kdudj <o, Odizie®d lsOC d ASDC Gldslk tzdzlz yh O Is
ifMlsots §okkyO] dsets L jodd o seBsdn mMkzyows,
%

¢ oy
tcdmkzdes¢ 1 [ 8] .

MI2345678910101021BY

[ T d30 tc CON& Ladder 1kblts B tc O'Ld jimlp Q2B tc O'L S YBRABB B tc OLZ jisue IS-O dz
HJ dhbBMs B tc ALs jOue OB O dz90¢5ig 8 @@L jdals ©2 NEPp® B tc AL73-0F, 7
s B to O'L134y 12-19, 8ts B to O'L135Y 12-19, 9ts B te GL1§9y 12-19, 10t B te OIL3j6Y 12-19,

11ts B t6 Q'1435Yy 12-19, 12ts B t6 @'1430y 12-19, 13ts B t6c O'1433y 12-19, 14ts B tc O'L3§41961

{ Mk dagCj ik dz' SOIs 1 dzj C sl s tc PMNALOGRATAKL-AXE |  dzO € j «

1 od dHjdasd W dS Oy JGuDLO dzddjdodj, ' t€Q aBB & s df © dzO

HilsjSCldieseo OdzO o BBtOL YyoOr ¢MlsOdzO, z 5871 BdzH d dzf
41 249, 1315041128199 ,u 1321169 , 4 1423159 , & 1425139 .4 1120dzd yd j H
Odkedzj dzd © fso 56 k{ydz8fls dic O BPIEE drlsstes?2 Mehls s o
BSts? 9Cd&ZOH ©® fmorhjddj COYjMmlsoO fskzy0j &s
fsorh jddj MsHjty Oddw ¢ dz¢ ), dzCc QL dfjdg 2CCrsotfiats 2,  fif
f.dz., o Mo C byl dzsilstsaepd ® iz &€ ©®©yj Mlso s L j tdzO 1§

M 12 34 56 76809 10112 13414

200w
281w

[ T d30 tc CON& Ladder 1kblts B tc O'Ld jimlp Q2B tc O'L S YBRABB B tc OLZ jisue IS-O dz
Hd &S B#E B ts OLs jO OB O 90655 & @'OiLd jdals O 2 H) &2 6. B tc OL7F07, 7
5B to G134y 12-19, 8 B tc OIL135Y 12-19, 9t B t6 G1L1§9Y 12-19, 10t B ts GIL3[6Y 12-19,

1115 B t6 O'1435Yy 12-19, 1265 B tc G450y 12-19, 13t B tc O'145§3y 12-19, 145 B tc O/L3841961

t Mk digSj 12z dz' 5Ol | dzj Clstes ¥ st YMNRSI{GEDIdIx5) A dz0 ¢ |
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10 tdmbkdtd 3 4t HMisOs dguid, te Ouddpiiryds| O IsdzO dddty d gz
Yj dedzs? Vd@dzj defOL WY R s des, dHj dZsdW Jydetse Odzs o
SOKLOBOd SMEOY 90, -9ds0lBRDW ) RIUEOYO) 28793 316} 2
41 A9, 4315 4142510, 38408 . | Odzd yqj O dzdzyldd ,dzt@kBHz® O tc d
sBbEMdzOo &zdo Ojls fmstesh 2 56 0L Olj2d Sy ffds®md® 44
RO eslsdo §sddyOjl SOuyjMmlseots §hjddy', todmkzdst

M 1234567 891011121314

415nH
307 nH

[ T 30 tc CON& Ladder 1kblts B to O'Ld jimlp Q2B tc O'L) S YBRABB B tc OLZ jisue IS-O dz
HJ dbBMs B tc ALs jOue OB O dz90¢5ig 8 @@L jdals ©2 N&EPp® B tc AL73-0F, 7
tsB tc G134y 12-19, 8ts B tc G'L135Y 12-19, 9ts B tc GL1§9y 12-19, 10ts B tc G'L3J6Y 12-19,
11ts B tc @'1435Y 12-19, 12s B tc O'1450y 12-19, 13ts B tc G433y 12-19, 14ts B tc O'L38§41¢6-1

t Mk desS LT dz 5O | dzj §ste¥ ©tcPMNREfGRBHYLOYI2A | dzO ¢ j

1 JGLB, Odalj dztcOLA ettt dzO, HjlsjClsqieseo OdzO o BB
ZtklsOdH d &ZS O% 95 bdz, sQBOB QA®RE fgdWIE99WL42353 54} ¢
19( edMizdtsS 4). | Odgdyr 2 Odzdzj dz' dz' 2 o OtedOdgls o Mis
fedBOoSk §C MbHjteyOdds Bj kSO §hjddy , ¢dlsj de

M1234567 891010121314

447w

[iRBOLS jtc DNA LaddémsOid, 2¢ SHE@O ji), iz3s ddsCaidjd
MC OW 95 Lijigg OWBOE®&OS S OWi ¢addls, O 25M StV OLAFdiyB7, 76 B t O
SBGOLl3Y 492 8 isBISOLHIR 9 SBAOLENY 10 (84 606y 7

11 GSBIAGRS Y92 12 i86BOGYY 13 66BOHPN 14 i8:EEAL j \

{ dMzdesq L&z sOIs | dzj StesW Ste@uBR7 § sfydzy 1+ At da

1ts HOdgdz' 5 f sfpdzy ftoso jHjdedVw tsdzdd3j teOL-dets?2
90dzr cjdzr, Blseajyoehdjy LO ¢€Oyjmlsots Bj &ZEtso fhj

s OB &z YOO MY toj H j dzj dzd § G O Gzt Glf-BloGIePs € 2 fyts o

| sC kM
; [BOL Y Glu-A1 | Glu-B1 | T quGIuDl
1 2 X7 X2 x5 | y10 y 12

1 2 3 4 5 6 I 8 9
1 ¢ fMils ©dzO + - - + + -
2 ¢ BERZO 2| + - + + +
3 Z BstolsOdzH d dz § - + + + - +
4 s OtOB Odzr Cfj + - + + + -
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1 2 3 4 5 6 7 8 9
5 0 Zs 02 MS Ow n T : T -
6 7307 + - + T
7 134 -#9 2 - T - + T
8 135 -#9 2 + - T + T
9 189 -#9 2 + - T + T
10 316 -89 2 - + ¥ + T
11 435 -89 2 T - ¥ - + T
12 4504 1 A9 + - + - T
13 453 -9 2 + - + - +
14 384/061 + + +

]l HOdgdzts?2 IsOBdzdyj Htoj HMIsOo dzj dzO JGIBAT BIBO Yy d W
Bl1,Glu-Dlets ofmjnr dMiMdzj Hseo Odzgdzr = tBtGOL yoOm, C &Y dzj !
sBdZOH Ot Is IOCd NceBtc@QIOEOBO@AE CMEOY 90 (uf [ ¢scC
fMd dzj Sydsdedzr | €t @BA/G61 4 85 [ £ ) W) OFR s Odzm ¢ OW - M j dz
9 J dzdzOv s r IszOw MmlsOdzydw e

[ BiMEYH JddsiOB 85Is] o HiNIsOo dzj dzO Mo tsH dzOW  d daW ts
9 Otc d O dzls BHU-AE, HldzR19 Glu-D1, Cosltster | BECOLT 90l COC -
dzj GOsdodzsy otLHj2Mlsady dO MtsHjtey Odedy BJ &ZE O
dzO dzd y d d dzdls j & dz' 9 Otcd Odzls 59 G J dz0, d3tsy dzts  MH J§ dzO
MeHjtey OdzdwY © dzdr BJ dZC O, BMdeseo ™ 9 OW ! dzO H Odzdz

1 dlsOlsj dz dzgOw d Bdtdatsecdyd M Ow yj dzdetsfmls: §h jo
BJ dzC tso Ta aestiyumdizizd. durum ONpOBIl EMzsed?2 jY orf tcOh
¢ dzd 3O Is stesh j dzd J d fsys © [ 12]. I sdzlz yd ded 4§
StczHis] BEdd3 d L Olstc@ltlz dgf LSRRy j dginfipdzj HAlj distsisd d
1 sdmME cjdkdfse M o MsCdd ¢ O Ugwvhisigtsyy s QdadzO di
Bsdz] Cdzw tcdzs? Bdtdzsedd d IteOHdydtsdades?2 Mmj dzj €
Ctsd3f tsdzj dzls ' LOf Ofmdz = BJ &z¢ 59, gdzj # h d4 Yyd sk
dzj L O dMmMd BZ3sMmils: s WJjdetslsdfdqud MEtsets  tetsw o dzj dzd W

v0Cdd3 BBOL 53, HOdde@fitc O tixndagzs o QEA] j d L Zyd c
Btsdzj C zdzw tcdz = BOGEC j osoL j & dE)Y, B JIs M smtse Mist
dL zyj dedztsmisd HOdzdzets?2 Isj Z3OIdSd, 1OSC COC dMmmdzj Ht
fts ofj sz Bdtelz, cHJ (M jddyo dectO] Bl detf @imatisl

[ 14] . Clts fsLotsdzdls yj dadls: dr totsdz d o dzdw dz
sSBtSGOIsdIls! Odzdzj dz! detsj tcOL destsBteOL dj ftod MmtsL HOdzd
10Cdzs yjded jtejL zdz' OO dMmMmdzj Hise Oded V¥  dBis Y dats
fted Mizls mis ofdwve " jalstdod,n S OyjMmlsots h jddy o tBLOL
HOdzdzr = tBtOL yoOrn f tsdzjL dz" = SJthr]ISS vsOC, 9o Mt
gMm[ ae) d dzd dzd W =19, B}WE1L w (D [ | S ) OF s O dzfn ¢
fpj dz MCtsatsL W2 Mmise j dzgdzOW ttfi"j lelalz@W q’fqtf tzy Oz ) dzlz mh dzg

Odzdzj dz' dgr = 6l ESdzEldEBHaAL 1 d GluBx7,

EyoOmls¢d ¢ dztso
BdzOesfftcdWilsdets odzdwels dzO fwmsoerh jdzedd GCOyjfmlseO
tcj Ctsd3j dzH s Odzr H dzw dmf sdz’ L s Odgd W ) fd dzj € ud
9" M cCOyYjMmlse jdede" » Mitelsso YWiesots?2 BWeEC2 §hjd

A d dzO dzfn ety oORpdefs}l) dMMdzj Hise Odzdj Y telsp g elzd WeSMB s
f ctsc tc Odzd3" 1 RO2®O 6024 [ um t8) RT 1 : BR2489282
My i3 deso sHMlsots L jtodzso ™ n S EdzOH tetsH 29 Is ff & dzs ) 5 dad »
Mistcj MMskzMmists?2 ydoe tsmis d -C alzd tdg@uUsafdiy dg's & -~ 6 tpalzOdkdzts OL O~
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v ted ¢ Meddsjlicj dzddzH j 6, BJdHO2 OYE"LHOt', ¢dzlsj dg,

IDENTIFICATION OF ALLELIC COMBINATIONS OF GENES RESPONSIBLE FOR
INCREASIN G THE QUALITY OF WHEAT GRAIN

Abdulloyev F.M.* doctoral student
Zotova L.P.'PhD
Gadjimuradova A.M ., researcher
Zhumalin A.H." leading researcher
Savin T.V. ?candidate of biological sciences

l(;Kazakh Agrotechnical R&s&eithl Uhneer adstanaal
LLC ¢Scientific and Promaméd oaf tCemtArl ofBar
Shortandy, Kazakhstan

Abstract. The work presents the results of the identification of allele combinations of th&1Glu
1, 2; GluB1 7;Glu-D1 5, 10, 2, 12 genes using molecular marker methods (PCR) in 14 spring soft wheat
varieties and lines, which influence the protein composition of the samples and, accordingly, grain
guality. Gluten proteins are divided into gliadins, as well as-higlecularweight (HMW-GS) and low
molecularweight (LMW-GS) glutenins. The presence of certain alleles of genes responsible for the
synthesis of these proteins affects the level of baking quality, such as dough consistency and strength. The
Glu-1 and Glu3 loci play a key role in the biosynthesis of higind lowmolecularweight glutenins.
HMW-glutenins are encoded by complex loci, referred to asiGliocated on the long arm of
homologous chromosomes of group 1 for all A, B, and D genomes.

The study was anducted on 14 wheat samples of Kazakhstani breeding, including Astana,
Akmola 2, Shortandinskaya 95 improved (TOO "Scientific Production Center of Grain Farming named
after A.l. Baraev"), Karabalyk 90 (TOO "Karabalyk SChOS"), Altai Zhnytsya (FGBNU "Feddis
Scientific Center of Agrobiotechnology”), 1F, 134 SPA9, 135 SPA9, 189 SPA9, 316 SPA9, 435
SP219, 450 SPA9, 453 SPA9, 384/061 (TOO "North Kazakhstan Agricultural Experimental
Station"), which are responsible for increasing or desinggprotein composition. Based on the results of
the study, donor samples with the best gene combinations for quality, such as the Karabalyk 90 variety
and lines 435 SR29, 384/061, were identified and can be recommended for further use in breeding
progams for creating higlquality spring soft wheat varieties.

Keywords: spring soft wheat, glutenins, gluten, quality, molecular markers.
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STUDY OF BIOECOLOGICAL CHARACTERISTICS OF STEVIA REBAUDIANA BERTONI
AS A PERENNIAL PLANT IN THE CONDITIONS OF TURKESTAN REGION

Shapalov Sh.K?, PhD Doctor, as.professor
Azimov A.f ., PhD Doctor, as.professor
Yessenbek A.S, master
AshirbayevZzh.S..

I"M. Auezov South Kazakhstan University" NPJSC, Shymkent, Kazakhstan

Annotation. In the conditions of Turkestan region, the bioecological characteristics of the
ontogenesis of the tropical plant Stevia rebaudiana were studied for the first time. The amdwth
development, budding, flowering, and fruiting periods of plants grown from seeds were investigated. The
patterns of daily and seasonal flowering dynamics were determined, and it was established that under
introduction, flowers retain the ability to fiolate with protandrous and xenogamous types, ensuring
stable seed formati on. The dependence of stevio
stage and age was identified. When planted in open ground, by maintaining the norin @f@B0 and m|
feeding the plants with the complex organmeral fertilizer "Biogumus" at a concentration of 5 g/l, the
productivity of stevia increased by -30%; using expanded vermiculite for covering led to a 20%
reduction in water consumption. The research ltesztan be used in the practice of growing Stevia
rebaudiana in the southern regions of Kazakhstan, as well as in the training of badolpgist
specialists in universities within the framework of specialized courses on the flowering biology and seed
productivity of nontraditional plants. Additionally, these results allow evaluating Stevia rebaudiana as a
promising perennial plant for the conditions of Turkestan region and developing recommendations for
seed propagation

Keywords: Stevia Rebaudiana, in vitro, medicinal plants, stevioside, cultural flora
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1-C j Milkji B2 d3j oL " d3' dzaj B O2 dzOdzr flsr Y OLHT"™ Y " dBMOY BJH
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BdHOMY B toL I5ARO 3" teFod MO U dzmewwr dgm @ " "C'CQ@j L j W' dzH J
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I M 0Odz B O2 dzGRd® 2fiBs 7 ¥ " 2AAH2CtG T mMislkz djteL ' dBH j t°
spy " tedBJ dz' W Y St IsT dzig sfipls OdgH™ O O @zde®@'dz’ dzH O dzd Is
Y ODHO2 dZOte Jjtlsy MjBlk dBjter ' &3 deidz €J2°" dzge' d3d oL *

62



3j toL * d3H HticH' M dgj bDMjtc Jjlsjls' -ﬁzOﬂziBthsﬁl;y@lsHoDr[
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Abstract. The article presents the effect of sowing dates on the yield of springtsedt due to
climatic changes in the conditions of carbonate chernozems of the Akmola tagiegions with limited
water resources in Northern Kazakhstan, the averageybegedata of the main influencing factors are
presented, indicating the neeat fproper planning of sowing dates and effective use of moisture in the
soil for the resulting crop. During the research years, calculations of the hydrothermal coefficient
characterized meteorological conditions in 2021 and 2023 as very dry (HTC-6.4133and in 2022
as dry (HTC = 0.8). According to the average thyear data in which the study was conducted, the
highest productive moisture was observed on May 10 and 15, and the lowest on June 4. The growing
season of wheat in 202022 was 980 dgs, and in 2023 the growing season was reduced 8583
days due to the harsh dry summer. 20R223. based on the research results, the optimal sowing dates
were the maximum yield of spring soft wheat (2669 c/ha) from May 5 to May 20. And the lowest
yield was during the sowing period on June 4 (13.4 kg/ha).

Keywords: climate change, sowing dates, gluten, yield, spring wheat
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IRRIGATION REGIME OF VEGETABLE CROPSWITH SELF-PRESSUREDRIP
IRRIGATION METHOD IN THE CONDITIONS OF THE KYZYLORDA REGION

Kopen M.B?, doctoral student
Shomantaev A.A*, doctor of agricultural sciences, professor
Otarbaev B.S*, candidate of Agricultural Sciences
Isaev S.Kh?, doctor of agricultural sciences, professor

Kyzylorda University named after Korkyt Ata, Kyzylorda,Kazakhstan
#Tashkent Institute of Agricultural Engineers, Irrigation and Reclamation”, National Research
University, Tashkent, Uzbekistan

Annotation. The Republicof Kazakhstans one of the mostwaterpoor countriesin the world.

Half of thewaterresourcesregenerateautsidethe country.Accordingto theWorld Bank by 203Q the
volumeof our countrys waterresourcewvill be reducedby 15% andwill becomeoneof the mainthreats
to thenationalsecurityof the country.Kazakhstans facinganincreasingshortageof waterresourceslue
to climate change inefficient water managemenand the use of outdatedirrigation technologiesin

agriculture. Therefore,it is very importantto introduce innovative technologiesin the field of water
conservationsuchas drip and subsurfacdrrigation of crops,the use of soil moisturesensorsdigital

watermanagemerandtheintroductionof droughtresistantandsaltresistantvarietiesof crops.

Domestic and foreign scientistsbelieve that an integratedapproachis neededto solve the
problemof water scarcity, which would include improving legislation, developingscientific research,
investingin infrastructureraisingpublic awarenesandcooperatiorbetweerstates scienceandbusiness.

Herg scientistsplay a key role in the developmentand implementationof new technologies,in
monitoringthe stateof waterresourcesindforecastingpossiblerisks.

Due to the shortage of irrigation water, agricultural producers in the region are having great
difficulty cultivating areas for agricultural crops, especially vegetables and melons. Given the shortage of
irrigation water, drip irrigation systems\vaincreasingly been used.

Keywords: drip irrigation, root system, vegetable crops, soil structure, irrigation
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MASS PRODUCTION OF POTATO MINITUBERS IN THE GREENHOUSE USING
DIFFERENT SUBSTRATES

Tokbergenova Zh. A!, Candidate of Agricultural Sciences, Associate Professor
Babaev S. AL, Doctor of Agricultural Sciences, Professor
Iskendirova R.A.>? Associate Professor
Konysbaeva H. B!, Master of Agricultural Sciences
Ibrai ymova M. M.} Master of Agricultural Sciences
Umbetalieva D. U}, Master of Economics

LLP ¢ Kazak h tuteefdreitmmdedetablegowing, ¢ Kai naré regional
’Kazakh National Agrarian Research University, Almaty, Kazakhsta

Annotation. Potatoes are a very important agricultural crop. Potatoes are popularly called
"second bread". In this regard, in terms of the amount of nutrients occupying a certain amount of crops,
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potatoes occupy one of the leading places among plants grown by h@ueaestly, the only way to
provide the population with potatoes is to obtain kiglality raw material and consider effective ways to
produce it.

Theatrticle presentslataon the productionof potato minitubersin protectedsoil conditionsusing
various substrates,biotechnologicalmethodsof growing potatoesin protectedsoil conditions, and
determiningthe viability of fastgrowingregeneratingplantsin vitro. For this purpose, theompaositionof
the substratefor the cultivation of regeneratingplants has beenstudied and theratios of various
substratefiave beermestablishedDataon the survival rate growth anddevelopmenbf plantson various
substratevariantsfor cultivationandmassproductionof potatomini-tubersare presentedt is shownthat
acceleratedeproductionof domesticpotatovarietiesby mini-tubersmakes itpossibleto increasethe
reproductiorcoefficient,aswell asthe quality of seedpotatoes.

The object of the study was the regenerative varieties of the plant Axor, TamashBhaamaisan,
cured from diseases of domestic breeding. Experiments have been conducted to obtaipensififom
the obtained varieties, which are presented as seed planting material to the primary seed farm-on a virus
free basis.

Keywords: potatoessubstrate, mini tubers, biotechnology, in vitro, regenerating plants
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1 2 3 4 5 6 7 8 9 |10 | 11
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- n. Barayeva

Omskiy_Rubin SibRIA 68 | 242 | 31.5|83 | 170 |450 |75 |206 |38.3

Gordeiforme 113/01 | Karabalyksk | g0\ o0p | 455190 | 138 |44.3 |88 | 206 |44.9
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— n. Barayeva
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dzj dzr o IsOBd&dyy 2. uvO¢ BtOLjYy Kargala_1538 ¢
fijtecdsHO s ofmMatsHte HB Ctdtshjddwy (rs) M f¢OL
GBH Iz. Leuc2tumOL4q9 df meCsCrizes O jthste SCHEES dzy  Is j dz' dzts My
ofmMatsHBe HB Ctdztsh j dad v, 39 HdAzj?2 © tBBJdHl) GsHO
Csltster 2 ddigidls sCOLOjdd 39 d 45 Hdzj?2 Ml
ftslsd dzyd Odz! dzlz v tc O dzdzP61f4] dafstndsO L ' 2 jhisk ¥ @B H S5 dzy
dsmis! fjtedSHO tsls ofMntsH 5 G sH jsWwsh d dE@® wdRPD 24

[ sdzed?2 §jtedH MLtc] o Oddwy oy jls BT Is! ftodL
dzj GOIsdodzs MEC OL Ols! Mw dzO BN j2 fJosHEZZSIdodtsmis(
gz ¢ Is tslsdetsmdlsj dz' dgts HdzdIsj dz' dzgr j] ff toctsH Ddh Y Isq dz4 Bzt
Hdzw Mtstslse jIsMise jdzdes © 2021 GEGHE. [ Odedz" | Mstcl
dL d3j dzj dzd ¥ C dzd BOIsdud MSdr Efmdztse d?2.

1l yJ dzts o3, ® 2022 cetsHlEz dzOB dzt H @B gz 65 sz das
fjtedtsHO Bls oaMAatsHBSd Hts Cwdztsh jdedw d MmtsL tej o Oded W
odzdwdedjy dzjBZOEtsftedWisder » S dzdBZBOdy MEdr EMmMdzso
( Hj @sdemistedtelzjls ko jdduddd) ftetsH Bty gl Qdzdat
M 82 HBS 94 Hdz 2, Yysts d@syils slsteOL dlIs! L
te
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v OB dzd YOS RLOL Olsj dzd W J desdzsedyd MSdr L SOfse BBKOL ytse
_ | SH 2021 2022 4] Hdzj
1 Od d3j dzts o O dz
EBKLOL YO RazMIsdlrs|re|rsu/rs|re|rse/rs|/re|rse
Nauryz_6 (LG1) KazRIAPG | 39| 86 | 47 | 45| 91 | 47 | 42| 89 | 47
Karabalyksk
Altyn_Dala (LG2) aya ARS 40| 82 | 42 | 47| 94 | 47 |44 | 88 | 44
ﬁﬂ?g?huzm”a—sm”' SibRIA 40| 82 | 42 | 35| 81| 46 | 38| 82 | 44
Gordeiforme_0®6-8 | SibRIA 47| 89| 42 |45] 92| 47 |46] 01| 45
Gordeiforme_924 é'lt:ySk'y 47| 89 | 42 | 46| 93| 47 | 47| 01| 45
Gordeiforme_910 g'lfySk'y 43| 86 | 43 | 47| 94| 47 | 45| 90 | 45
Gordeiforme_98.394 | SibRIA 43 86 | 43 | 45| 91| 47 | 44| 89 | 45
Gordeiforme_24m3 | Karabalyksk | yo | g5 | 43 | 46| 94 | 47 | 45| 90 | 45
aya ARS
Kargala_238 AKbInskay | 4o | g9 | 40 |48 | 94 | 47 | 48| 92 | 43
a ARS
Leucurum_1469€1 SamaraRIA | 39 | 86 47 43 | 89 46 41 | 87 47
Seymur KazRIAPG | 47 | 89 | 42 | 51| 98 | 47 | 49| 93 | 45
Gordeiforme_1790 | Karabalyksk | 4o | g9 | 40 | 45| 02 | 47 |a7| 01 | 44
— aya ARS
Karabalyksk
Kostanayskaya_ 15 aya ARS 47 | 89 42 49 | 95 47 48 | 92 44
Yantarnaya_60 Qiﬁgg”Skay 42| 86 | 44 | 39| 8 | 47 |41]| 86 | 45
Kargala_1540 Akwbinskay | 59 | g5 | 47 | 45| 92 | 47 | 42| 89 | 47
a ARS
Gordeiforme_895 g%zySMy 47| 89 | 42 | 48| 95 | 47 | 48| 92 | 45
Kargala_1538 AKtbInskay | 55 |\ g5 | 44 | 36| 83 | 46 | 37| 82 | 45
a ARS
Leucurum_1594<8 SamaraRIA | 39 | 86 47 48 | 96 48 44 | 91 48
Line_25006-14 KazSPCGF | o, | g9 | 30 | 50| 96 | 47 | 50| 93 | 43
n. Barayeva
Omskiy_Rubin SibRIA 45| 88 | 43 |44| 91| 47 |45] 90| 45
Gordeiforme_113/01 | Karabalyksk| 4o\ g9 | 42 | 48| 95 | 47 |48| 92 | 44
aya ARS
Line_6908-2 KazSPOGF | 4 | go | 42 |47 | 04| 47 | 44| 88 | 44
- n. Barayeva
Gordeiforme_9424-12 | SibRIA 46| 89 | 43 | 46| 93| 47 | 46| 91 | 45

¢ dzO0 dzd L
tsls
L § dzj dzts 2
f dzsh OH (
ted MizdzC § 4.

dz0

d3tsH § dzd dzd dzj 2 dzts 2

fejHdCkBEEe

f dzsh OHd ¢ tSH
f dzsh OHd dz0 C 9 OHtOIs dzr 2
CoOHtOIlsdz 2

94

Ciedos2

d3d Is te

AUCSId @3 d s MisOlsdmisdud MSd L dOyddg" p-L dadowj ad j d

d&3d Iste

tjctej Mmdd §sCOL Od,
d&Eeifoige L
(AU_GA_m?
(AU_GGA_m2) .

1t



(0.0466)d34 dz' " §j Ektwetseodw L dzOydadssmisd 0. 05. Clsts L da
AU CSIdzO jHddedyk, y3dHO]jIsmw Mmdzdy § dzd j AUEZGASHRO 2 dzts fr
sOCY] di3jil MbsOldmisdud MEd L dzeOpudded® ) dedijwdg S(I0 . dac
1 dz20yd dzd J ClOAW W4 g | dntsfls Qo dzv j Is 217.11761, u
zo j dzd YAURGA M dzO JHdddylkz, BYdHOJjIlMY ke j dduj dzo
d Hd dd\WY'GGA M2 dzj d&j jls MbsOlsdmisdui Méd L dOydBset
pL dzOyjdzedj (0.528) od hoj. Obtetse dzv L dzOyd dztsfyls

ssi WWdydjdas Hjlsjtoddsg§dz@addd) MeDd j gzl €. R7 6 8,
f toed d3j to dats 27.68% 90tedOydd Ftosy 02 desmis d sBi W
sCtstote ] CIsdtetso Odadz” 2 S w4 WWdydjdelguay) gk dcdddlsdd d
Eydls™ o OMnks® tsdzdygfy tctsor 7 f s5C OL Ols j-ifdd Qls offfy ldndsSj G | tefdo d
fl -LpdzO Y ded j-130 2 . BERer 9 OjIs dzO MmlsOIsdMmisdyd MS k¥ L dz
HOdzdz" § o jtedz . [MBOLtsydzOY MlsOdzH Otels dzOY sh dB ¢ O
tsls € dzts dzjtedpdOjdz! 8l 7 H Odzdz" 7 dai o' MsC 5] .

03 04 0.75 1.00 125
ACs il AU_GA_m2 AU_GGA_m2

(O] B 9
t Mz dadSqd ddj 2 d&zOv tojctej Midw Etetsy 02 detsMmisd M

15 HOddr &8 SGte] dv yqdodedzs?2 &Oswdy’ By dzs
OB oz Hjded?2 (tdfMmbkdesS 5). AU _CSI dd&jjls fMmezOs ks
0.14), vyt dsyjls eI whddls! jet5 dajL OYUdls] d c
AU_GA_m2 ddj jls oty jtedp detis foSmimsic j dzv yd s f) ktesy 02
dzO0 fddz' dglzt fowiL! dBiHE 1 Isdid fJted d3d dade” d3d .

{ il dasSts te | v | d & dzdzO" B0l YO ks 02 dr T f 56
AU GGA m2 150C%j ddjjls fodsydlsjd dks ¢St
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fMdzOB j j , AUy jGA m2 . vydlsr e Ov Cwtetej dzw yd sdedz § L da
tjctej Mndd, AU_GA _m2 &syjls dctwOls! dOdetdjj
tesy 02 dzsmisd .

rdzv tsyd dz€d odzdwdedw Istej » tcOAULZGSY A GA mA Wdetso '
AUGGA M2 B'" dz ftetso gtz @op@dzd ( ANOVA) ftcdoe j HJ dadg =

g 2 EBBO € o9 SUMBEPAISESItd O o dzts MRaSqE Mtcj Hdz2" W C 9 OH 6 Ols
2964.8Fvalue( L dzOyJ dzd J Fnls @B d tpBPR) o2 2Oy j dzd j ) t©Oo dzs O
fsCOLOLjd&" AU _GA _m2: MBam Sq ®Oadgs 35975. F
Pr(>F) tQd&ddets ybts2 ta dzOyojls tsyjde ddL ks o jtoswl]
Mz y o2 dats.

rdzv fsCOLOjdv AU_GGA _mMdean SHte @o 2R6H7. Fo\v@Blaedzts 3 |
tcQoMO1.Pr ( >F) tc@Pdts vBOLEMp s, HEZVW ofmjr IIstejrn
AU _GA_m2 d AU_GGA_m2 ¢ftdzyjd MOl d iEdug jddgvd
dzd ¥ 4§ [ tcts o dgv L dzOyd dissmisd 0. 05 ddzd HOXJ dz0O d3
MsOlsdmisduyd MSd L dzOyddsts?2 Mo w L CSIdGAIM2Az, {GEsAneH ! ¢
Ftetsy Ow .

OB &z iyOd 1Y j e sdedz’ 2 OdzOcdzdL ydWtesor 7 §sCOL Olsj dzj 2

Df Sum Sq Mean Sq F value Pr(>F)
AU_CSI 1 2965 2964.8 2.972 0.0868.
Residuals 149 148665 997.7
AU GA m2 1 35975 35975 46.35 2.27e10 ***
Residuals 149 115654 776
AU GGA m2 1 32097 32097 40.01 2.79e09 ***
Residuals 149 119532 802
Signif. codes: 0O 6***6 0.001 6**6 0.01 6*6 0.065

[ d&zv O Hdzgse s fejHMisOodzj dzd™ B iz M,
fMlsOkj dzd™ L jdeser & Ckd skte (CSI) ({dmezdss 6) .

- Year
- == - 2021
P —o- 2022

(A _ MName

—e~ Altyn_Dala_(LC-2)
Gordeiforme_00-96-8

ordeiforme_1790

ordeiforme_242-93

3HaueHHe

ordeiforme_910

ordeiforme_924

ordeiforme_95-139-4
Kargala_238

—&— Kostanayskaya_15

OO0 60

== Leucuru m_1469d-21
—& Nauryz 6_(LC-1)
—&=  Seymur

—8— Zhemchuzhina_Sibiri_(LC-3)

CTanua

t Mk ditwSdzi6j C ) MisOLj dzd™ L jtedesor & Cbkd skt o' S Sk
ghjddyr

LEOWdS dqhd Mstediekjls §sS0OL0Oj &d Hd&v dzj S
©OLdZ | MlsOHdd tsMlsO o 2021 d 2022 ESHOS. R deH
syjdS bk mMemsswddy t©OMmisjddy dO SOyHB2 MsOHdd
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Otcj dzd v d CHE& t®Cydd dO Emdzsedw MmMtejH' . 1 O
Ldzd ydz" § MisOHdd 0 taisPo@,dzd® tHsziigBdOY CSI . [ dzw
NYHT 2 mMstels ftoj HMisOoadzj dz kded C Odz' dz" d3 yo J Iss5d3,
fdzsh dzr | dzddedd wHEzBdRd@2jl wdkw 02 @2 A zassHO) . Cls
OQodzd 9o Ols! HOdedz' | 5 COYHBRE Mtstelskz ® HoakA 0
dtstcls MilsOdzH Otels -2A1 t (y hic ®fgdz@Y ( dzg dzd v ) HJ 3 dzfls
OBddz' desy o jHjdedj dzO oM ~nSinlsdy P 8 dzitcist) lsgr. h
E &0 MlsOHdwrs dsdsyds?2 Mfj dsmisd ( Mil-k_st a
_stage), Yysts mModHjlsjdz mMlseakjls & Btsdzj | o¢
dzH Otcls dzr 2 Mistells) N(asussQzo 068V (didGizd v ) i =8O rded@ ] s
d 2022 GEtSHOR dO d&OyYyoOd d' » MsOHIdWwW R M
fmis-gva X _Ms tl &g e) ©® 2022 GEBHE ddzHjSCfyp CSI L
o] dgdetsy] MlsOtejdzedj. ¢ MlsOdzH OteBs)dz' (2 Hrjdftddstc dZChwe r
dmstedtclkzjls MlsOBddz! dets o' MsCdj L deOyjdedw CS
K HOJ Ismw MmiEh jMmise jdedzetsy ko jdzdyd dedy dzO MmlsOH
ro0Ojl dzO o dzdwdzdy ¢ dzd &30OIsO.

[BtoOL jy Gor-@8i f(asrten®edz)y0je OW dzd dzedw v 9 CRI0 2 & dz
L Isses MBtelsO® dOtOMIsOEls HB MsOHdd otMEtots?2 M

NGgININVNEsQZT IO
nG)q—S‘-:hOUTQJ[ﬁW SR=NONONZ)

H
X
O]
21
J dzts
C st
| d3ts
B dz
oL

Ztctso daw MisOtcj dzd v , Yylss wodzw jlIlsmw sdtf dydzr o3 H
dzOB dz¥ H OB Isfyw mMrtydj Isj deH § dzyd d, ntslsw ZzO0 MmO
l]’tsQOLOISJ;dzc{lujznigxa ftocjHT HEP jd&B ESHE. | dOyjddw C
Gordei forme 1790 (Y dzsOw dzddedw) , BfntSBszdzls L
(Wax_Stage) 9 2021 GEtsHLlEz, GH] fYCOL Ol dz CSi
Hddzodid ¢ fnrOsyjOdzd W dztsdlzOL df esd3j ) Elssyde" = MlsOH WA
ftojHT HIZN c;d3 GisH Iz. viMss2yder j L dzOyd dedw -93S| il
(L4 dzy dzOw  dzd dzd v ) SHAZOCB o 2022 cEBHE dOG MilsoO
Wax stage) d otMitsots?2 O gedzsMis dzO YUY ¥ zStesg @) b
EsHE, Ykt EZCOLT90jls dO kEMCttej ddts] MksOwj ddj
dzd dzd W ) dqid i Is MsOBddzt dzf | S 0OLOIsjdzd dzO dzOYO«
(Wax _ Stage) Ld&OUjddw CSI Ofj LdS 9 o2E0L2t20 EsEOH# AR .G C
MsOHdd ¢ tbuasjly jdafdij - (Hemwdd rnigng) L dzOyj dedj dzj S s
csotstedls! & Mbstcj MmMtser 7 WOCktsteOr o dzOYOdzj tetsfy
(Mddewvw dzddzdw) MlsOs Ismw dzd & OO Hie[@ dzdedts ) € fitsle @sH2 ¢
(Wax _Stage) ZOB dzK HOJ IsMw  tej L Cd2 wMmls, smtse J d
LOBj Isdz" j dLd3jdzj ded? dBjyHE ctsHOBR], vyt dtsy jls k
Eidzse d v 3.

[BOL jYy Gor-1Bed f oW dhsdz9 Btso OW Is tdaff tdde Jv 5  cie@ t3® fjdhy
MsOtcjdzdj, HtsMisdeoOw &EOSCMHMdBzBRBO d&O MsOHdd oM
2022 GEBHE YfsCOLOBjdd CSI d&O ofMjnrn MSSOHdwWA or
(Mil k _stage), Yylsts d@syjls MoadH|jlsj @ flyedsoonyqldzd Wis
sBKOL YO Kar gad mdzR3@Y (dgpdeds's  dzOo dzes ko j dzd yd o
LOMBIIsdzr &3 § S sd3 dzO MIsOHdd dpsdaydst aghl sos22 0f
[ ddzOBdS O s csHOR fCOL" 90jls dzj € slststedgy j dgdsjOB C
MsOtej ddv dz0 MOHdd KB dsiesstagesMC so 52 MY j dztsfls d

IJ]BtcOL jy Kostanayskaya_ 15 (MmMddzd?2 vyojls) tslisc
CSI dO0 MmMlsOHdd eoetmMiset?2 M jdsMmisd ( Wax_Stage

)
By jls S OLkBORY, dOf kffjsemMsokzs hdj Bdjj B' Mt
CGsHE L dOyjddw CSI s R2td O L (Yydois dilzeBusu r wemj 19)4 6 0 @ 3] Is
MlsOH W A, sftse j dgdets dzO@ MlsOHdd otMEsott?2 MY j dsf
odzi hdedrn WOSChtteas jdig Vv ils Quedgodad Jzd 8 OE S| dzOtcOMIs Ok
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(Wax _Stage) 9 tBtsdr G6SHOR, ~lsw 9 2022 G6fsHE
OB &zt HOj Isfqw  dzj MEBBdzr €5 97" hj Ld2OyYyjdedd, yYbsts s
sBteOL Yy Seymur (teL o OW dzddedw) .

1 © {tidsiO dzj dzdesdz et OW dECj (tedmkzdese 7) dL 5B tc
Bzt s3] edzse s OdzOdzd L O, 9" ftsdzdej dzdetsc s fp dMmy tsdz
(PCA) . oW d¢ Hy dsdzmistedtelz j Is tcOMmMyf toj Hj dzj dzd J
f5COLOIjdzj2, 9¢dz¢ z®OW Oledf st SIBI, GARTY@AARF) , [ 1, 7 s
Hiczadd, 5 Hobkdy tshmdtsods d3 Ctsd3f sdzj dzlsOds (d Di mz
HOdzdzr =, 9 Ists otcjdsw COC s Y (Dim2) Bl Wids j

l jClstster  dzsh Ond  Hdts Hz st dORi2s fidsAf_ ng Yi el d) tOf
94 ton dzj 2 yofmilsd CteOWd¢ O, ECOL T 9 OW &z dn i s
C st sdzj dals Odzq .

Lictsy O2 f sdztsy dlsj dz' dzts Cstetej dzdtelz j Is m d dzH J
SHIso jtey HOJIs dOSCsfdjdd) §dlsOlsilpdzgs Ao g detflso
szt dlsj dz 2OV Ctstetej dzv ydw EZtotsy 02 desfilsd dzOB dz¥ H C
sdzj J L J dzj dzts 2 f dztsh OH (, ss j fMmis: o Mtej Hdzj O3
filsd 3O dz! dzlz ® L4 dzj dzzs 3Oz, d Wlktshmddasjnr tcOf
mMzsedwra HA&Y {Isdr Mbtlsse HdW dOBStO  tsdizyj dzd

KN @ 0 =tk

{ Mk disiCdzdzd L ¢ &Op dzr & C s sczj dzls ( PCA) kistsy 02 dz

1 sCOL Olsj dz BOMMr 1000 Ljtjdz o dzOdBtsdzt M j 2
OB dz¢¥ HOj IsfMw M yYydWtetse datid o SO0 0O0OKH ] dzvedsdizj | J dzjj dz,
dqdzH j SMsd3 ZowHOdY tOMmlsj dzd 2 .

[BMEYH] @G zdo sMis! Cdzd BOSO o Ekffdzscedwrn ¢ ¢ d
Mdzedy Ot Is EZtesy 02 Lijtdse' n Ckd lskte O IsOCyJ daC
ttOMisjded?2. [ JjlstsH" HJPsKIdzy s ddd@plses wih t§ dg dotddsgjodsw  ff
sHded dL dOdetsdzjj Hsfbkzdvwtedsr » fBHRBHBO © of Mt
tsls d3j yGacisBRomero[ 3 7] , d MtsOoalstster ZzOdetsdzr h OW C stote
esMisO tOMilsjdd?2 ¢C0O0¢ Cwodtshjddj,ysds ttOSdg] Yy siH Ish
dzOh d dMmMmdzj Hise Oded W . lteddsd dzj dzdd HdMlsOdzy(d tsdzdzets @
cOL dzdyder » Ckdz sEtcOr ( OtcOadMm, MOR Otcds 420 ]Is taitdiyls
fteso Jj HRGBI W j dzsIsd f dtetseo Odaed W sfdetse dzr §J  &f delgfwyjddds J:
tcOL dzdyder 7 Y sCOLOLjdzj?2 CBbtster j o ftmdzj HMlse d
H Odsdz" n .  Odzedz" | HIMSOdzydBsdzdetsets L tsdzH Jtetso Odzd W
IsOC % J otsL dq3ts Y dets M ls ¢ ftocso jH] dedW BSHj dzd tctso Odzed W
HdMls Odzy d 5 dzdsmcosipdwydsfiamt ted [ sfjL, d sOmmdd [ 41,
ftoddzj dz¥ jIs f dzsh OH! ftsH Ctodo 52 OSHEBANT o GRAMLZ) dzd W
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1 0Cdzs y) deffsH) dMMmdzj Hise Oded W B' dZO § tetsOdzOdzd L ¢
dyr o ¢ BsddadEtsRodusddflsf® ©O2td) LO 2
&z’ sOIsT ¢ OL Odzd , Yybts or MsSC skztotsy DBz § B
ei forme 924, 0] sOC y J sfls Odz' dz" | 20 sB
Octsfedwisd & Eiose dwd, ulblyj djwdd oY 6EdEn
jdzgjdzdv o LkZtetsy O2detsmisd dBjYHEZ cctsHOBd §tSHYJt
Eimdzse d2 dzO tetsfMls teOMmilsj dzd 2 .

ANjdasdzsedyd MSdyJ dzOB dz¥ H j dzd W 0" woddzd L
ftesHBd dIlsj dz detsfyls d fjtedHO tsls ofMrntsHBB o[ ts
Leucurum_1469@ 1 ftotsH j i3 demistcd tetso O dzd steslsCd?2 fjtodt
fsdzj L dgs HdzvW ML HOddW tcOdedzj MY j dzr 7 Mtclstse .

¢ dzO dzd L dzd dzj 2 dzts 2 tcj Gted Md d d Cstete dzv

L d&zOydlsj dz' dats j odzdwdedy §dzsh OHd §6H € tcdfpisRMOL j
FownHOdd®w (AU_CSI) &0 k02, fsHYjtwSdeOw dn
OdzOdzdL ( ANOVA) §s8COLOd MOlsdmisdyj MSd L &z0yd dk
d ks 02, vyt seshdse 00jls di dmMisd Ltse Odd

ldLEzOdzdL OydY tisk@Gbizsd QdagzdL § tsdtse dzo

oLOdhisMawLd dBjYHE BEtesy 02 d ydWttser izd ¢ OL O
MisOtej dzd™w L jtedzsor n d odzdwdedy EfmMdzsed?2 cEtHO dzO
tcOL dzd ydz" = MIsOHdwW R tesMisO {fide ALdRfiflds HijOdss o of
W OC Iststc Ods, Ylsts 90y des Hdzv BlBtsticO® Mtelstse M yjd
OctetsC dzd BOIsdyd MSdr Efmdsesdw . ] sdzz yJ dedz’ § H Odzdz
Mg dzj Sydd d OHOfIOYydd e jteH' 7 Mistelstsoo j fiRtizs@d y
BjLBY OMmdetsmisd s OL Or Mls ©dzO.

s dMsS ddlsj Okt

1] fOLdwese (2Pp2¢). [Mdesodz § dzOftcOo dzj dedV  tod d3j d
LsdzH Jteso OdedwY fp dMmMftsdz LseaOdegdj 3 B M Jdzslsdg" 7 dzj IsO
tdHOS ydsdzdzOwY SCtsdzdzj s dw, 84.

[2] 1+ d deW d(,2 0n2.4) . O dz2Odzd L dL d3gd dgj dzd?2 tCtelzy O h j23 f
dmMlsOdzyd sdzdzse s L sdzH Jteso Oded v : BOcdMmisj e OW Hd MM t
J st OW q w o,

[B] zOdzr Cjodur Oaditsogdy, o>.&., & zjMbsOStoa, 1. ¢
f 4 ¢ Istetsd3jidg t€ dsvic:ts dzdz™-d34 Is s § BIgaty) & d 2 Cl3f dzj ¢ M-31HOEZ203 MMt 4 gy
st O1 e OtclstsctcOVNdw e/ A zOdz €jody, 4 [ OadHBO (
JsddW stedZ3OIsdCd, sOW. ciJBHjLiddENY: CsMHiksO2 BELOHE iz ¢ (&
ded scte. 1144 . 107

[4] Mu, X., Yang Y., Xu H., Guo Y., Lai Y., McVicar T.R., ... & Yan G. (2024). Improvement
of NDVI mixture model for fractional vegetation cover estimation with consideration of shaded
vegetation and soil componen&emote Sensing of Enginment, 314, 1144009.

[5] Mohammed, A., Ali N., Bais A., Ruan Y., Cuthbert R.D., & Sangha, J.S. (2024). From
Fields to Pixels: UAV Multispectral and Fietaptured RGB Imaging for Higlhhroughput Wheat Spike
and Kernel Counting. IEEE Journal of Selected Topic#Applied Earth Observations and Remote
Sensing.

[6] Cao, X.,Liu Y., YuR., Han D., & Su B. (2021). A comparison of uav rgh and multispectral
imaging in phenotyping for stay green of wheat population. Remote Sensing, 13(24), 5173.
https://doi.org/10.3390/rs13245173

[7] Cobb, J., DeClerck G., Greenberg A., Clark R., & McCouch S. (2013). Nexteration
phenotyping: requirements and strategies for enhancing our understanding of getmppe/pe
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RESULTS OF STUDYING SPRING DURUM WHEAT USING RGB PHENOTYPING

Tajibayev D.}, PhD
Zhigula T.Y.? Bachelor of Agronomy, Master's student
Zhylkybaev R.S? Master of Biology, graduate student
Babkenov A.T?, Candidate of Agricultural Sciences
Morgunov A.3, Candidate of Agricultural Sciences

'Kazakh National Agrarian Research University, Aimaty, Kazakhstan
’LLP "Scientific and Production Center of Grain Farming named after A.l. Barayev", Akegit,
Shortandy district, Nauchny village, Kazakhstan,
3 Al-Farabi Kazakh National University, Almaty, Kazakhstan

Abstract: This article discusses the results of a study of spring durum wheat conducted using
RGB phenotyping methods in the Akmola regmfnKazakhstan in 2021 and 2022. The study aimed to
identify promising accessions of spring durum wheat that are resistant to adverse conditions and have
high productivity to optimize breeding work. Modern remote sensing technologies are key in analyzing
plant health and optimizing agricultural processes. The study covers more than 150 accessions of spring
durum wheat and identifies 20 higielding accessions described in this article, with an emphasis on
yield and phenology indicators.

The main focus i®n identifying varieties that are resistant to adverse conditions. As a result of
the analysis, the best accessions, such as Gordeiforé-©@nd Gordeiforme_924, demonstrate high
productivity and resistance to stress conditions, which emphasizepdtegitial for use in breeding. The
use of linear regression and correlation analysis allows us to establish a significant impact of the area
under the curve of green area and the wilting index on the yield. The dispersion analysis confirms the
presence oktatistically significant relationships between the digital indicators and the yield. The data
obtained indicate the importance of using remote sensing methods to improve breeding programs and
increase food security in Kazakhstan.

Keywords: Highly effective phenotyping, RGB, yield, KASIB, wilt index of grains.
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GROWTH , DEVELOPMENT AN D PRODUCTIVITY OF KOCHIA SAMPLES IN THE
SEMI-DESERT ZONE OF SOUTH KAZAKHSTAN

Seytkarimov A.%, doctor of agricultural sciences
Sartayev AE.!, master of engineering technology
Espanov A.M? director of experimental station
Kashkarov ¢ . % candidate ohgricultural sciences

'dSoWelst scientific research institute for Il i ve
’SouthWest Research Institute for livestock and crops JSC, biiahth Vavilov Experimental Station of
the Aral Region. Plant GenetFund, Aktobe region, Shalkar.
3M.Auezov South Kazakhstan University, Shymkent city, Kazakhstan

Annotation. The article discusses the results of studying (Kochia prostrata) from the
Chenopodiaceae family, one of the drouggdistant and valuable forage#ants growing in Russia,
Central Asia, Kazakhstan and Mongolia.

An overview of the results of scientific research aimed at studying one of the valuable arid forage
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plants from the Chenopodiaceae family, Izenia (prostrate cypress). In order to incegareltictivity of

pastures in arid regions, a brief overview of the research work on the Izenia species, one of the valuable

forage plants adapted to the soil and climatic conditions of the area, was made and its effectiveness was

assessed. As a resultsifidying lzenia samples in the desert and desert areas of the southern region of

Kazakhstan, varieties were created for planting pastures and meadow crops in mountainous areas, and

scientific research was conducted on the directions of producing newiegarlatthe conditions of arid

regions of southern Kazakhstan, 165 samples of izenya were studied in the flat desert of southern

Kazakhstan, which showed that samples of northern and western origin were not adapted to local soil and

climatic conditions andell out of the grass stand at72years of life. However, among them were

samples distinguished by good foliage, low growth, productivity and other positive qualities. Their testing

in the conditions of the serdiesert zone of southern Kazakhstan shoted these samples, while

maintaining their positive qualities, were distinguished by longevityl{lLlyears) both southern and

eastern samples. Among them,1B1.14 from the Aktobe region is used to create a variety of pasture use.
Keywords: southern dsert region, pasture improvement, pastures, variety, kochia, growth,

development, productivity.
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ECONOMIC AND BIOLOGICAL INDICATORS OF SAINFOIN VARIETIES OF ESPARCET
IN THE CONDITIONS OF THE FOOTHILL T STEPPE ZONE OF THE EAST KAZAKHSTAN
REGION
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Toktasynov K.A. master of agricultural science
Nurgazy K.Sh. Doctor of Agricultural Sciences, Professor
Nurtazin O.K. leading specialist
Tursynkhanova A.B. master's student

CcEast Kazakhstan Agr i culiKamenadorskctkapakhstanme nt al S

Annotation. This article presents the results of research conducted in the fettpiie zone of
East Kazakhstan region. Sainfoin variety fADol i na
in comparison with AShygys®.wa&s eb @ of hs-59 ahd.roii et w
Dry weight from 1 hectare reaches-456 centners and even more. Seed productivity of sainfoin depends
not only on cultivation technology and the presence of pollinators, but also on the variety. Variety
ADoli ®adi stingui shed by the fact that it has a s
result of two harvests, the yield of dry biomass can rea€b04ind more centners per hectare. In spring,
the crop reaches harvesting maturity1Bdays arlier than alfalfa and 180 days earlier than clover,
which allows to significantly expand green and raw material conveloes. article is aimed at the
integration of scientific knowledge and practical solutions, contributes to the development of sciénc
practice in the field of forage production.

In this regard, it is necessary to conduct research taking into account zonal features of economic
and biological indicators of sainfoin of different varieties in the conditior@emountainsteppe zone
in the east of Kazakhstan

Keywords: Forage crops, productivity, green mass, seed yield, perennial grasses, agrochemical
analysessloping ripenessiry weight.
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Annotation.The article presents the results of research on increasing the productivity of barley
using a mixture of hydrogel in the steppe arid regions of Kazakhstan. Climatic conditions were studied
according to Kazgurt meteorological stations from January to D2:2he total amount of precipitation
was 412.7 mm, the total air temperature reached 1020C, and the average soil moisture was 23.86%.
Despitethe fact thatthe annualrainfall in thefield correspondedb theannualaveragein JuneandJuly,
duringthe periodof activegrowth of winter barley,therewas alack of moisturedueto the lack of rains.
However the use of a hydrogel mixture graduallyreleaseshe accumulatedvater through a diffusion
processwhich helpsto maintainsoil moisturefor alongtime.

The results of the study show that the control variant without a hydrogel mixture is inferior to the
variants with a hydrogel mixture in comparison with all indicators. In the third variant, 25 kg/ha of a
hydrogel mixture was introduced, in the doilayers of 810 cm, the humidity was 8.7%, and in layers of
10-20 cm’i 17.5%. These indicators in the control variant respectively amounted-igt8%. In the
variant with the addition of a hydrogel mixture in the amount of 35 kg/ha in layerslofdn, the
humidity was 10.6%, and in layers of-20 cmi 18.5%. This shows that the soil layers are more
saturated with moisture. At high humidity, biomass increases, which leads to the growth and increase in
the growth of dry mass of plants, as well as tieerease in the development of generative parts of plants.

It was found that the introduction of a hydrogel mixture in the volume of 25 kg/ha contributed to
an increase in the content of mobile nutrients in the soil. At the same time, the weight [£4.068eds
amounted to 37.1 grams, and the yield reached 18.7 c/ha, which gave an increase in yield of 4.1 ¢ /ha.

In rainfed agriculture, it is recommended to introduce a hydrogel mixture rate39 R§/ha for
barley of the Baisheshek variety in the ditions of the Kazygurt district of the Turkestan region.

Keywords: soil, hydrogel, humidity, technology, climate, drought, barley, productivity.
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STUDY OF THE DEGREE OF DEGRADATION OF VEGETATION COVER OF RURAL
PASTELANDS IN TURKESTAN REGION

Baimagambetova Zh.A!, PhD-doctoral student
Kedelbayev BSh.!, doctor of technical sciences, professor
Kashkarov ¢ . 1 candidate ofigricultural sciences
Seytkarimov A2, doctor of agricultural sciences
Sartayev AE.? master of engineering technology

'M.Auezov South Kazakhstan University, Shymkent city, Kazakhstan
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This article presents the impact of grazing methods onuhatitative and qualitative indicators of
the vegetation cover of pastures in the villages of the Kozhatogay rural district of the Turkestan region.
As a result of statistical analysis and geobotanical observations carried out i@ 2he reasongif
the deterioration of the condition of pastures near the village were established. 58% of the villagers keep
livestock. It was also found that the number of livestock in each household was not the same. Most
families in the village of Kozhatogay have2lows, righthanded ones45-58, one family- 135, and in
some farms 30-85 horses and 6475 sheep. The total number of cattle is almost four times higher than
the standard indicators of the pasture area approved for the village. As a result of ttenjealtsurvey
of pastures near the village, the unevenness of vegetation, high concentration and excessive use of
livestock affected the diversity of the plant community and reduced productivity, in connection with
which the sowing of arid crop seeds veasried out near the village of Kozhatogay, on the experimental
site "Baktyolen" and the support point Tassay TOO "Sdu#st Research Institute of Animal Husbandry
and Plant Growing". When laying out field experiments, the seed material of izen, tesesken
wormwood were treated with a biostimulanheteroauxin. As shown by laboratory analysis, 0.03%
gibberellin solution positively affected the germination of arid crop seeds, especially izen, in which 31%
of seeds sprouted on the second day in theut treatment option. In the 2 aneh@ur treatment options,
3 and 5, respectively, in the control 5%. In the plant community, undesirable and weedy plants include
sedge, isecmia, white wormwood, yellow sedge, and laxa. To improve the quality of pastiges, it
necessary to regulate the livestock population, increase the afeddsf use distant pastures in the
rotational grazing system, and carry out measures to create pastures usingsietant forage plants.
Keywords: pastures near the villagepdo-economic, types of pastures, vegetation cover,
frequency, and productivity
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ASSESSMENT OF ECONOMICALLY VALUABLE TRAITS OF SOYBEAN AND
THEIR INFLUENCE ON PRODUCTIVITY IN THE CONDITIONS OF NORTHERN
KAZAKHSTAN

Kipshakbayeva GA.,Candidate of Agricultural Science&ssociate Professor
Ashirbekova I.A., 3nd yeaDoctoral student
Kadrinov M.K. , Master of Economic Sciences
Amantaev B.O, Candidate of Agricultural Sciencesssociate Professor
Zhumash AK., 2nd year master student

JSC "Kazakh Agrotechnical Research University named after S.Seifullin”, AStmakhstan

Abstract. The article presents the results of studies of variety samples of soybeans of different
origin, conducted in 2022024. The research was carried out on the assessment of photosynthetic,
biometric indicators and productivity of soybewaarieties. Agricultural technology in the experiment
corresponded to the zonal cultivation technology, and the previous culture was pure steam. The field
experiment was established according to the methodological recommendations of the Vikhdivell
methods were used to evaluate photosynthetic activity and biometric indicators. Statistical processing of
the obtained experimental data was carried out with the help of Statistica and SPSS programs. To
determine higyield soybean varieties, taking into aaco t stability (adj) an
recommendations were applied by V.A. Zykina.

It is well known that to evaluate the formation of productivity, it is necessary to take into account varietal
features and features of the production process afuhere. In this case, according to the results of the
research, it was revealed that both photosynthetic activity and biometric indicators influenced the
formation of highyield soybean cultivars. In the years with dry conditions in 28223, the amoundf

biomass from the seedling phase to the flowering phase varied from 0.65 to 16,625 kg/ha, the maximum
value was noted in the seeding phase, in 2024, the indicator was exceeded by an averad&ooihl
analogous picture is formed by the indicator of dratter. According to indicators of photosynthetic
activity (photosynthesis intensity), the maximum value is noted in the bean formation phase and reaches
the | evel of 0.8506 & mol CO2/ m2 s. |t i's al so
depending on the studied varieties, changed withiB5E8. According to the results of the research, there

is a tendency to increase the productivity of varieties with relatively high indicators of both
photosynthetic and biometric indicators, such aslka, Beidou 14, promising lines 78, 63, 86 and 113. ,
Russia and Nadezhda.

The Ivushka variety and domestic promising lines 113 and 78 can be used for practical selection
to increase productivity and its ecological stahility

Keywords: soybean, varietyphotosynthesis, biomass, yield
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4 Lr37 Forward AGGGGCTACTGACCAAGGCT BgJas zlcer
ReverseTGCAGCTACAGCAGTATGTACACAAAA al [17]
Lr39 Forward:CGCTTTTACCGAGATTGGTC Singh S et al
ReverseCCAAAGAGCATCCATGGTGT [18]
6 Sr22 Forward: ACTGATCAGCAATGTCAACTGAA Bukhari Set al
ReverseCCGGTGTCTTTCCTAACGCTATG [19]
7 Sr43 Forward: TCAAATGATTTCAGGTAACCACTA Yu, Get al[20]
Reverse: TTCCTGATCCCACCAAACAT
8 Sr47 Forward:GGCTATCTCTGGCGCTAAAA Klindworth, D
Reverse: TCCACAAACAAGTAGCGCC et al[21]
9 Bt9 Forward GTACATGGAAAGAGACCAACACCA Steffan P et al
Reverse CGCTGAGCAAGGACGATAG [22]
10 Bt10 Forward:ACAAACAGAAAATCAAAACCCG Demeke T et al
ReverseATCCATCGCCATTGGAGTG [23]
11 Bt12 Forward GAGAAACATGCCGAACAACA Lunzer M et al
ReverseGCATGCATGAGAATAGGAACTG [24]
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DONOR VARIETIES OF WHEAT RESISTANCE TO RUST AND LOOSE SMUT
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Abstract. The article presents the results of identifying wheat resistance genes that contribute to
resistance against diseases caused by pathogenic fungi in samples of domestic soft spring wheat regarding
leaf rust (Lr), stem rust (Sr), and loose smud.(Bhese diseases, caused by pathogenic fungi, are among
the most dangerous and harmful, provoking large outbreaks and consequently significant wheat yield
losses each year, while also reducing the quality of the products derived from it.

The study identied donor varieties that carry resistance genes against harmful diseases of soft
spring wheat, from which conclusions can be drawn about the effectiveness of their further use in
breeding for this purpose or in organic farming. The article utilized whesastance genes against
pathogenic fungi such as Lrl19, Lr21, Lr24, Lr37, Sr22, Sr43, Sr47, Lr39, Bt9, Bt10, and Btl2. The
identification of wheat resistance genes against pathogenic fungi was conducted using a molecular
genetic method involving PCR analysif target regions and the selection of specific primers for them.

Keywords: wheat resistnce genes, leaf and stem rust, loose smut, pathogenic fungi, PCR,

electrophoresis.
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f or fj vtosC B o GOW 20 BOw 5 d& dgv
C0) [ 2022 2023 [ 2024 [ mte j| 2022 [ 2023 [ 2024 [ e | 2022 [ 2023 [ 2024 [ ¢ 15
3 &q 213 | 195 | 195 | 201 | 215 | 288 | 187 | 23.0| 203 | 26,7 | 41 | 17.0
8 [4_o5q 268 | 20,6 | 230 | 235 | 232 | 357 | 21,8 | 26,9] 19,7 | 33,4 | 8,3 | 205
o 5 ,d 262 | 202 | 21.9 | 22.8 | 16.7 | 32.7 | 23.9 | 24.4| 19.2 | 29.7 | 12.4] 20.4
< 1¢Hg5 1,0 | 1,2 | 1,2 15 | 1,4 | 1,0 1,1 | 1,4 | 1.2
] | 24.8 | 201 | 215 | 22,1 | 205 | 324 | 215 | 24.8| 19.7 | 29.9 | 8.3 | 19.3
§Z[3 dd 268 | 20,0 | 185 | 21,8 | 25,7 | 21,0 | 17,4 [21,7] 23,7 | 175 | 48153
oXk[4 &d 282 | 221 | 20,1 | 235 | 28,8 | 258 | 19,8 | 24,8| 24,7 | 21,6 | 3,3 | 16,5
gg 5 gq 265 | 223 | 197 | 228 | 23.7 | 250 | 22,9 | 23.9]| 23.0 | 20,7 | 6,9 | 16,9
Sg|l¥b | 14| 14| 12 14 | 14 | 13 14 | 14 | 10
o) ¢ B8
o | mwejl 272 | 215 | 194 | 22,7 | 261 | 242 | 20,0 | 23,4] 238 | 199 | 5.0 | 162
N |3 &d 19.8 | 206 | 120 | 1756 | 225 | 28.3 | 144 | 21.7| 26,0 | 26.3 | 4.9 | 19.1
£ [4 &d 250 | 22,0 | 11,8 | 19.6 | 22,2 | 33.6 | 17.0 | 24.6| 24,5 | 29.8 | 3.5 | 19.3
=[5 _sd 190 | 21,6 [ 157 | 18,8 | 17,3 | 31,2 | 16,0 [ 215] 188 | 28,7 | 6,9 | 18.1
N |VEE | g5 | 10 | 13 15 | 12 | 11 15 | 12 | 1.3
0 ¢ B
] | 213 | 214 | 13.2 | 18,6 | 20.7 | 310 | 16.1 | 22.6] 23.1 | 283 | 51 | 18.8

t O dzOIstedo OW Mes¢ Mjoa O 20 d&OvW, B3tsy dets  MH §
ZOh j 3 jedsdsg Miest MjoaO. [ OMMd3OIstcd o OW dzts tc Bz
fMH j dzOIs ! or 9 tSH, Yylss o 2022 @6BHE dzOdeeOxHy CHfLsOWE
tc Odzde2%5 , 7 y/ ¢ O, HOdzj § Td2H2j,Is5 My twelsd  si2 Hif, thficdsyy R @zC
EmMzsedwr 2023 6BHO dOdetd hk¥ LRty 02 dtsfmls: {1
28,3 Y/ c0O, sOtOBOd ¢MCOW tOdedgv v dzOf tot&l®Od o ,1
2024 cetsHblz, ftod Its?2 3Jj dtsttddd o' fMj o O dABFsd h |
y/ ¢ 0O, £ MttlsO sOtcOBOdz CMEC OV tcOdzgdz" v Etctsy O dzs
14, 4 vyl c0. t OMMdzOIstcd o O destedzgz 9" Mjo O COC W
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mMtesCj mMJo O, sy dzs MH § dzOIs or 9atsH, Ykt dL Iste] -
y/ ¢ 0O, ftod {1ltsdz MtlsO sOtcOBOd ¢ME OV tcOdzadaw W
Ptotsy O2 detsfyls: 21,67 d 21,63 y/ 0O ftstlss jilsflse j dzd
b dOdzdL tojL kzdz sOlstse difdzj Hse Odzd?2 5 OL Odz:
CsHE Mttels s OOBOd $MEOW ttOdedz" Wi 2185 B O YO dz Odz® d B3
Petsy 02 desfls’ § SCQUBOR] yif &tOs dd T |2 sy Hej@n dzdoy @ 0 2
Usts?2 yJ destedzj, or MsC ks Lkt O desgbec Of s OzPgz Mt
i33,6 Y/ 0 d Ml $PEEBOW EHSOY ROZAESHE o
fs5COL Odz fyits2els, 8 2 ¢dOc O, HOdzj § Mtsteilsl 9s, Btc OB/Oakd € ¢
skpHmdzd 4@, 9 Y/ ¢c0O, Htod HOdzdes?2 destedsyj o' fjo O Mmts
fMtej Hdzs 85 Rty 02 desMis 126 P9ctHH G Od MY r IsOdzd 2
t OMMdzOIstcd o OV detstedzz o " Mjo O 5 ddzdz. eMmn. L/ GO

fsCOLOdz Mistels s OtcOB Odz" G M@ yOOdgdeze s B 5 /76 G,
Y/ cO0 fsCOLO0dd Lktotsy 022 dtsfyls g dz' hj O 27% (d
ZOdBtsdz h 28 ERtotsy 02 dets Milsd 2 , f7ts Sy LcOy 3fiptsiA®ils) fpdasfda@Od o3,
fsCOLOLjd& bk MskkO 52k O/OdR 8 ML @A I c O dedgyw 1 IS ts 2
ZOdBtsdz! h 28 Etetsy O2 detsfls! o detsea! H8COLOdz fMtstels ¢
s OOBOdzr ¢ MEC OV tcOdedg?" W 22,9 Y/ 0 d Mtstels skHj Mmd
LO etsH" dMmf " lsOdzd 2 sy dets MH j difldyls do rnesticds  ®© 2 Is20d3
ftoj ddskzh j Mlsoe ts. [HAZ2OC s ftsorh jdzdd destcd3” or fnj o

Etetsy O2 detsfls! MstelsO fted HOdzdes?2 dested3y o' fj 9 O dzj
o' fMjo O 4 d3dzda. afr]n.L/GO

[ OMMd3OIsted o O B tsdzj j-54 t5L* rifphis| fflzciipiOS o tsh) jeoddd 3O &
ormMmjo0O 3 ddzdz. ofMmMmattydms L jtcjdz dzO O ©® 2022 Gftst
SskHjiMmMddyOd 26 u/GO HOdzj j] Mtstels s OtOBOdzr ¢ MG OW
2023 GEBHEZ o Mmsydeh imw kfdy d=ero LeQdemvs Ciysals f
Yy/ ¢, d&O 0,4 y/ o0 Bjditp, BsyYdcOz Miskls FOPOMB
17,5 y/ cO. 1 2024 cHk bty O02dsmls: ofmjn Mt
4,9 Y/ 0 k MtlkO skujhdd OO, bhdllzvYy/ ¢ @ @B, it
Il yjdzsd3 tcOMimdsOlsted o OW Etotsy O2 detsfils! 5 datstedsy o

CBHO kttsy 02dtsfls: 5 MstelsOd o' MsCO E MtstelsO
S OtOBOdz CMCOV tOdedz" v f 5COL Od, EWtsHOR ldzts fnls i ls akj

lted destedzdy o' MjoO 4 dBzdz oefpn L/ 0O, © 2022
fstels s OLOB O 2HE OV yle@edzy € slstster 2 dzO 0, 2 y f o
Yy/ ¢0), dzOddzj dg hkz¥ Etetsy 02 detsfyls: ff 5 QLta@fdz Ishiit2te Isy
dstedsy o fj 9 O, ZzOdB tsdz N Iz® totsy O28 B M Yy c00L
SskHjMddyO dO -2BtsBtsd/ &PMisgj Mstcls sDHLOB Ody/ €HS Ow
slsdzj Isdls’ |, Yybsts toOLddyod &BixHE BKLOLYyoOdRdq mEkh j
Mcchkhlge j ddets. | 2024 coHk, ftod k2 xj dstdj :
0220, ftod {lstsd MstelsO skHjMddy® d sOwLOBOd ¢ f
3,5 y/ 0 d 3,3 y/co fMestsle jIsmiseo jdedats. 1 tcd datstec
LO g0 dMy'r sOdkd?2 MehmsOsddkO k mMsttkO ¢62dO 20,
d 16,53 bk Mtk sOtOBOd $MS OV tcOdzdz v .

| Efmksedwh fLHdjct MiesCO fMjo0 wOMMdOsieds
CHEZ dzOdBtdz hz¥ ks 02 desfls! Odpdz2'®L Qlzc OstcigtsE O @
skHjMddyd {sCOLOdkd kttsy 02 datsfls 19,2 y/eo0 d
16,5% d 18,3%. J 2023 cGtHE §tsH oddwddjd §sct
ZOdBtsdz! h Iz Ftotsy 02 detsfls ' - 2P ts 7 O L Q/dxiABiptcds js dzbpigialz
skHjMdz8O7 Y/ c0O, sOLOBOd& $MSOY tOdd" " 4¢0L
20,7 vyl €O. 1 2024 cEHE BSd "k -Haskbgkdo ds
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SOKLOB O ¢ MG OV tcOdzdzw wif t5f 6 tDtelsy /sclzah. j oz ®RBOL / o6 Ofn |
fesvoddkO Mmjevw k mMottkO ¢2dO, §s60L0s dOder fmh
[HAZOSC BB HOddzr 2 fsCOLOjdzr dgf ftejor Mddz EZtetsy 02 d
l BtsdzjJj sLHdd] MestCd MjoO MiBw C0O0LOd f
llsea® 0,5 Y/ 0 ©kmsOd Mkls skHjMddyd M ks O3
I jLbkd O] OdOddLO bkityO2dshisd B' &O b
etclstse &O fjd MCSoicLw2Mise jdzdz 2 cEsH. s ftoddt
BT dz 8 2024 GisOlzdzs dglts s 0O drds 20 MesSd f§simjo 0.
Mtstels s OOBOdZ S MEOW wWOdzdzv v f 5C OL Odz dzOd dzz yh z®
02d20 fdsydlsjd dts t©j Ocdietse Oz, $0OC dO fldkod
stz o' fjo0O, EGHAKOSE QECAddY " s HoRE dz! fils tls Ch tetdsCS
Yyists SOMOjlsMmw dtsteds o Mjo O, dzOdBM hks ftosHEZS
Mstelstse HOdd fttd SflsdEOd ds?2 dstdkj o'Mjsd® o 4
14 dBideid 90de B WodzWsIsfw S Oud Mg ez §
dL 3 dzgj dzdj MesC s Mjo O d desteds 9" Mjo O COLT 9 OF
3 ftjHMIsOodzj dz@ tJL kdz! SO ByYyjdzC d MBclsse 5

0B dZzd YOy Bdz€ © Mtstelstses s dgGMMJ 1000 L jtej dz 92022 ©Oe d i d
12024 GBHT , G tc.

5 11 s6d 2022 GtH 2023 cEtH 2024 GtH
3 | ®" M 0505 20.05] 05.06 ] fte 4| 05.05] 20.05 | 05.6 | e )| 05.05] 20.05] 056 | Mte
o |3 {289 | 368 | 347 | 335 | 384 | 452 | 345 |394| 28,3 | 38,1 | 307| 324
f 4 o5 251 | 324 | 31,3 | 296 | 39,0 | 457 | 36,7 |405| 28,6 | 331 | 286/ 30,1
S |5 ds{ 240 | 322 | 347 | 303 | 350 | 438 | 37,2 |387| 289 | 299 | 29,7| 295

ftej| 260 | 338 [ 336 | 31,1 | 37,5 | 449 | 361 |395] 286 | 337 | 29,7| 30,7
¥I|3 (272|261 | 31,1 281 | 305 | 351 | 333|330| 231 | 243 |262| 245
Eg adsczd 258 | 24,9 | 29,9 | 269 | 294 | 333 | 31,1(31,3| 22,3 | 241 |252| 23,9
S5 o5 258 | 257 | 281 | 265 | 306 | 304 | 308(306| 22,2 | 231 |253| 235

mtej| 263 | 256 | 29,7 | 27,2 | 30,2 | 32,9 | 31,7 |316| 225 | 23,8 | 256| 24,0

3 d3( 266 | 284 | 36,1 | 304 | 353 | 389 | 351|364 | 23,6 | 22,2 | 28,0| 24,6

4 d3¢ 26,7 | 281 | 29,2 | 280 | 338 | 398 | 324 |353| 233 | 27,5 |27,8| 26,2

skwhjdd &©°

5 d3( 242 | 254 | 285 | 26,0 | 348 | 346 | 32,8 |34,1| 24,0 | 23,4 | 26,0| 24,5
mtej| 258 | 27,3 | 31,3 | 281 | 346 | 378 | 334 |353| 236 | 244 | 27,3| 251

t OmMMdisslstcdd3 BBsdzj §j YssHtesBds ) OCyds 8C0L 0Ols
l 2022 ceBHE Mtstels ¢2 O fCOLOdZz OB Sdz! 28 9 j &
oMmMen. L/ cO0 d MisEg, 8Mjd,0 LO02WPY cStsHEZ Bk 1B
HsMisd&dz@ ¢, fted destedsy 4 ddzdz oafMmm. L/ GO o s
BOC M B3Odz! dzgse s L dzOyj dedw 5 L Issdsz f 5C OL Olsj dz¥
ofmMr. L/ 0 o flsddOd dz@ j MtesCd. | MmMejHdzd B3 L O
Bdzdz o Mrd &z 'O 31 Ps H Odzdzs Bz §f 5C OL Olsj dz¢ ¢ OL Odzfy
fsmMia® BOwW.

t OMMBZOIstcdo OV HOdzdzr §| MBtelsO s OtOBOdZ ¢ME OW
fMH] &zOIs' o7 otsH 5 Itsd3, yYlsts o 2022 ctsHEZ3IMBOIMAG d;C

183



. L/ O 9 Mtest¢ 5 dedaw,; o 2
B3Odz' dz | MtesCd 20 &BOwW; o
0

B

D&Q

Litejde HESMIsd G iffts dfidw dats tc 03
Odzr ¢MC OV tOdedz" W f5COL O
IsStej Is! jets MesC O Mjoa0O ftd

dz fsdzzyjdeder | £ MsttksO sk
BICsAIs@ls) df o detstedsy o' Mj o O T 36 d3tizdzs . o 1
J- w
s

SN G
- -

SoWceENO’

Jdizzh jmMsets fsC0OLOdz tsB S
© 2024 cetHE Mtls skHjMm
iBiMmMje0O 3 ddzdz. 12857 0L 66 C
J LO Ibttd cEtHO, ditsy dat
cf“de.
jdz YftsHlsea jtcHddz WOCIs
Oz dzOd dzz yh kz® BOMME
EHj MddyO fted § L Hzj d
4 so O MBwlsse BT dzC

N
FRE=CF UOTRS
LS00 MO

= e r

ted dizgi sz Mtels ¢2d20 §
s OteOB Odzr CMC OV tcOdgdaw W
HOdzgdzse 5 f 5C OL Olsj dzv
3 d3dzdz. dBdzgzteg s H2Ppd A €€ O.

1 OC dzs yjfddge " j dzd g
fsHIse JteyHjdedj dMmisd dzdetsfyls

RLEyJdzdy MmMtelstse BWeEEts2 W

ded J Jstsetse tc C
O] Bsets klso j toy
hdgdedyr fj

fsCOL Odzd qdzHdo dHEZOdz! dgzt @y @GS g s . o] OGCEIEOo C
o ZOctse j M j uj dedesfls! fjd MCoBLWw2Mise j edzse B8 ¢ 5
s fteddij ez, MmMtstels ¢skH]jMmddyoée dOds kPO §ifstctst
cOL dzsdBz toj Ocdtetso Odzd dzO MesCd i o O. 1l ftej
tc O dadaV W € fsCOLOdz dzOddzzyh z® ftosHECIsdo datsfls

fsdsydlsjd ds ©jO0cdetse Ok, S0 &0 tflsdrod dks
Gstedlz o' M o0 dzzEy WOE 3 dlr MO COL Odmw 1§ lsdd
ylss COMOjlsMw -daiz@die sar Mzs O §osHkSIlsdo desfls! o
Btsdz! h ddzmlsoats Mtstclstse HOdzd ftod tsflsd dzOdz dats?2 dats to o

O dZOdzdL &BOMMr 1000 L joedgHdd o B iz lak} tasd dz ol OF Iy
ftoddsj ek, Ml cd2d0e §sCOL Ok dOddazyh ks &Of
CsOOBOd SMCOY w©Odd"ve d cskHjmdadyoe {ftd
ftsor h jdeds HOdzdzse s f 8COLOIsjdzv Ek Btsdz " Hdialyd o O
Bstod® orfjo0O HE 3 ddzdze. dsdzdz oMoy do L jtej dz dzO

1 dZOG BH OtetdaBENISIE © o " § Sdzdzj dzO -lsgi ~ O WS BF 5 2dz01 ty Hz
BR24892821 c¢ujdzjSydw d fjteadydetsj Mmj dzj detse tsH
fslsjdydOdd fesHkClkde dshlisd,sn&ayjoinise @L did wigds & j |
Cdzd BOBdUjMS R LtdzOF sOLORMsOd&OE .

[ dlsj cOkcO:

[1] s OL d.,4fe.Q@ dlsOIsdmlsduyd MEd2 OdzOdzd L HddzO0dsd ¢ d [
tdMmMfeedzdS¢d s OL On MisOdz i[(ttpzjed).BilartciEzd80223 Ye(j i@ IE@) ] sB e Oh j «
21.02.2024)

2] s OL OrMIsOdz L Odzd di3O4Is 14 & Mists o dBdtey T ftesdlL
(https://baibolsyn.kz/ru/novosti/kazahstzanimaetl 4-mestev-mire-po-proizvodstvupshenicy) ( H Ols O
sBtOh jdzedw 23.04.2024)

Bl Blsj dzydOdz + S MY sStelsO L J tedzO o s[OL djnSijdstOizzdz’ 2y J t@izd
T (https://eldala.kz/novosti/zerno/204pétencialeksportazernav-kazahstaneceniliv-12-min-tonn)
(HOIO BBWONMN jdedw 25.02.2023)

[4] { desteditsol[ C,stcCts0 O [ . ¢d., [JBJHIJOO A. (. 1 ddwdsdij
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http://edrj.ru/article/18-05-23
mailto:http://edrj.ru/article/18-05-23).
(https:/eldala.kz/novosti/zerno/20444-potencial-eksporta-zerna-v-kazahstane-ocenili-v-12-mln-tonn

ZO bktesy 02 dshls: d COyjMmbeot L jtedzO wWitotso 527 2023jded Yy’
T 11 4. -48.Bttps://doi.org/1®R4412/222525842023140-48.

[B]1 Odz' ydE sha.sstedo.dlydzdw dzedjy Mbslstsear 7 tsMtse j dedztsmlis
Ptotsy OW wigtsots?2 fhjddyr /1 Uy mdsdzsedd ddhjoes2 d
ftesHEZGCIST L HBStcB20RG S 1 dils O ek@Bhttps://doi.org/10.24412/2318447-2023
2-156-163

Ble" LH" OO0 HitejHO dw. 1., [Oddycow 1.1. 1 tSHBTSI
(Triticum aestivum L) B OHOflsdodetsisd ¢ Efmdztse W c
/1 g4jdz MEBratsLWYWIMmMIse j tzdz02018. HdsdsBgW. ~ 1. i

https://doi.orgl0.15389/agrobiology.2018.1.103

[7]1] 490G o O.QES0 0 .71 . l dzdwdzdy dzOfmMmr 1000 L4t
LitedzO BLIBS2 §hjddyr tcOL dzr » Gtk My j dsmisd o
i dz MS satsL W2 MI§ a202&dzts 3 1 wdA2-REhefps://doi.org/10.30850/vrsn/2022/3/28

[B] s sdzts d3j 2,U J dzOMEls | dzd jief s H f) Ispectds, BADHILE6AR0M fn).

Ol sdzgPC [l dzdwdzedy dzO COyd Msots L jtedzO WwWigtsots2 fh
fsmMj o0 o EMmMdzsedwns dzj MsMmisy §f des?2 L sdz 20RZ MY Al ¢ U
47-53. https://doi.org/10.36718/181403653.

[0]AECOdzpo Q. EMjo O ¢.1., [ OIbrdzyjioO . 1. 1l dzd v dzd §
o st MtelsO sLdBs2 fhjijddyr wSdfJlst 22471 3(§lcidzs B 5B t
C. 94-99. https//doi.org/10.24412/2308B48X-20243-94-99

1] [ fIsddBdL Oyd W Isj mdztsdztse d 2 9BSLHJ A&z 9 OdzdWw MBStelsts
Mddd Cydd vd vdesoamMEsectB vidR Ruzso/MCL . P izl Bdz@®mMBDH.2 0.

[12] R M BOd,dds o) [ Qe BB HSO O w. 1 ., [ Oetsdzj HES® 1. zZ. .
OHOfIsdodzr | Meat2Mlsea® d Lty O desmls! sLddis?2 fhjdzd
06 j MlsOdzO [/ / v JjdeH jdzydd tOLie @122 ¥ -~ dz@BiACQ[141-445. tsB tc O L
https://doi.org/10.18411/trni04-202237. 7 EDN PNWTZC.

B zdzsQizEpd Hddz . | OBHIOA] B, 1 esHECIsdo desMmis:
dzsor 7 Mtelstse wWitsats?2 hjdadyr 9 L OodfMmd wisfigpls dq 3 jsbded Wz
&zZzokCd d IsjF @&fSidu .¢ %3$3..6 & . -28.Bttps://doi.org/10.24411/0235451-2019
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THE INFLUENCE OF SOWING DATES AND NORMS ON THE PRODUCTIVITY OF SPRING
SOFT WHEAT VARIETIES IN THE CONDITIONS OF THE KOSTANAY REGION

BodryKV.,d3dast er of Agr i stgrdduate stdént Sci ences, p(
Bodraya M.Yu., master's student, research fellow
Chudinov V.A., Deputy Chairman of the Board for Scientific Work
Shilo E.V., master of Agricultural Sciences, postgraduate student, sciesgdietary

Karabalyk Agricultural Experimertation LLR Kostanay region, Karabalyk district, village of
Nauchnoye, Kazakhstan

Annotation. The production of grain crops, in particular spring wheat, is the main agricultural
direction of the country. This crop is cultivated on the territory of ntloa@ 50% of agricultural lands.
Extreme continental climate fluctuations in temperature and humidity have a significant impact on crop
productivity. This puts farmers in a difficult position, since the influence of external factors is significant
and pratically cannot be adjusted. To date, scientifically based terms and standards for sowing spring
wheat have been established for the conditions of the steppe of Northern Kazakhstan. However, the
continentality of the climate and the genetic characterisfitise variety make their own adjustments. To
date, there is insufficient information about the individual reaction of spring wheat varieties to changes in
sowing dates and norms.

As a result of the yield analysis, the individual response of the varietia® agricultural year
was established. For example, the variety "Kudesnitsa" was the most productive in 2024. The varieties
reacted differently to the timing of sowing. On average, over three years, the Karabalyk early variety
showed the best productiyiwhen sown on May 5. The Aina variety reacted positively to both the
optimal and the underestimated and overestimated seeding rate, however, the optimal sowing period for
the variety turned out to be the best on May 20. As for the seeding rates, netits/@roduced the
highest productivity in the reporting period with an optimal seeding rate of 4 million germinating grains
per 1 hectare.

The analysis of the mass of 1000 grains confirmed the fact of the individual reaction of the
variety. For examplethe Aina variety showed the best mass of 1000 grains when sown on May 20,
"Karabalyk early" and "Kudesnitsa" when sown late on June 5. The tendency to increase this indicator in
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most varieties was observed with a decrease in the seeding rate to 3 miliem germinating grains
per 1 hectare.
Keywords: spring wheat, yield, seeding rate, sowing time, varietal agricultural machinery.

Dfevoy ¢ [J4]I3e3 rd2rodB3ILT O
grJi1u [ )

d17r1 3 r1Mf4¢9 1R OB
Pl Wl wf wy wy ( (1 [

['[UJ Fov v ftfoeretan

Il SH®B" s Ok dz " OtelzOM " dzf O ©OF dzf BHOtr dgF ¥ &BOc d MMl

1 SHEBOY gODdMIsteOdzls, Or dz@r 3 Y' ' L BISC ] t6

YEZHdsoB AMYPOtedBO ISEtcO@DOMr dzf w Or dzr isd " 3" MisOte
zddzts OkzIihdtckzoralrdz’ d3H Ote” dzf W B3O dMmiste” , OMY d tc O dzl

]
wf

"3 OtcOBOdL d® OlzOhr dzr @ kpy' ttdBshEO@GGAJBRE M 74 9 Ot
OkHOd , W & & Ok d& , 90L03fkOd

O dzdzslsOygdwdzH® HOY'™ dzH OteHT , OO O2IsYdPdziH O OOkE"
h QtezOhr dzr or B OODT IsT Btsdz' f IsOB'" dzOH " .-H @ Ug'ls @O tddm @h "B dz'
HOY'" dz EWHjdzj H" . slitels Ctdalsddzj dgls Odz! HT C dzd 3OIs Is
HOY'™ dzH OtcH™ W Edg BH"  dz' 6" dgf O21IsOtcdz’ YIsO2 bpfmjt JjlsiH'
E2IsC J dz fr telsyr WOCItstedzOtcH™ W DMjte’ 2012 s Otouddl ¢ 'lsd@@"
gBdzlsiimls' ¢ HD0O0LOYMISOdz HOZOM" dzF ¥ Y ODHO?2 &zOte’ nh* dz
3 oL " dBH j to @B dz dested@B3OdzOtr B dzé ' dzj dzé § dz. [ 4 GJ dzd3d dz,
GjdzjlsdCOdzr vy jtojChjd Clsjte’ EL MSAILLH'IsYZ dBj deH @2 ¥ IPEOL 151 @
B34 oL * A3 d3j dz dzste BO O’ dz EL Gjtwllkzej YJd¢Jd tj OCydwmr
pdz" BH " dz' CIs* sOdzH OF sdyjMm" dzHj MstelslsOHT ¥ Ok
Odzr YIsOdzH" . [T MOd , "SIZHJfI’] quO“ Mistelshj B2Z0 2d4] tolL™" dds’ o
sinntcdz bMmjte jlls'. [tlsO jMmjdqJ nHh yrdz "h" " dHj "DO
YOYfmr Edd BH' dz' €' CEtmMjIsls’ . cb?dzo Mtstelsr tWIsO2 dz
jIsls', B' Oy MBtl 3OW' 2 pwWdzy OY Mt ¢ M) Hzts yGZE
dfls’ CiLjwHy Cefflsjcecjdz MselslsOte 1 ¢jCIsO
Hj JVW SCSeEf Edsg d3 Bj toH ' .
dedz' ¥ BOMMOMr dz IsOdzH Ok Mtstelslsr W 3 jCJj toj O
O je' ' dzejdz SjLH] 1000 HDdds Vv, 5 ®&OEmr
d Medyo " jw yoyMmr ®KROMMOM" dz CEtLMjlsls” .
Isj dzgH j dgydwfmr jek 3" dzZHORBH" O 1 @GjCIsOtDO 3 dggHdzdzd s dz
U JMELHJ g OLHT Y BdHO2, Edz d3H ' dz' ¢, miBE N ' odzH
Octetslsj nded € O.

187



luvphpt 68.35. 03 https://doi.org/10.52081/bkaku.2024.v71.i4.200

¢6offJ¢ L1383 o1 ¢B§
RI U

1ro133 1y{9¢6u [RURCS Ot
st o1 eLl(w Jvw o140t 1 wzvwl w
] OBHGBMXZOOEZ" dz " OtczOh r dzr O O" dz" dBH Ote™ dzr W BOc d Ml
gabdolaademi@gmail.cqrttps://orcid.org/000@003 34349609
MOMOdztse ®hDy . r .
khasanovayulmira@mail.ry https://orcid.org/00000024214-2512
[ YOISO]j oB cisdisg W OF dzf dsH Oter dzf W C OdzHJHOIsr , Y Ok'" &

satidjo@gmail.comhttps://orcid.org/000Q@002171 77764
4. 4 2WEdzdzddz Olsr dzH ©Odr I OL O3 OcEslsjrndzdEOdzr 2 L jtelsls

ObYUHODIOQ." tcd' ISOWHO Okr" dz h OtczOh "™ dz" O HOY' dzH Ote’ d
dzi ¢ L G OB dtslsd ¢ Odz iyy "We@OYtS t6 dd® tyH ' W SBdZHEE 'Y S Odz Y " tc D O)
Y500t Okrdz " OttkzOh " &z O HOY' &ZH Ot &Z0 Hj G j dd f" tcOc
detsyls . IR YC@sks 3 C Odz' ¥ Is"tcDf HOdzB B tzl) @Y j 'Oy N-ekzdzhdy M €
h QtclzOhr dzr Or dgh @ C j W' dzj dz Y tsdznH Odz" M-O s Ot Y @dz O Yo 3B gz'B YOW
SEL " d3H " dz' ¢ Y S00t" . 1 BYOllsr w ISODOM®RHT Yy &BOWr L HT dzf
BEhdg te*° Y ts0Ote’ . sdzd BOIsls™ W 37 dzf dgzDO YOO ELCGjtlz" d
Oz YOy jlls' dz' ¢ szt dznH OF sl to. Oy BsdzO B dzf Mr da'
dzsy Olslsr w »0w0 M "t flsOter dz Odzz nh " dz €jazjhjCisy Mmd dzj

stcOdzmctej MMmdw ir dz" zj 4Oy OzOW Oy jiksy Ols B j e’ dzj te' dg' W s
sOdzH O ynte' L' dz' detsY Olslsr W B EzHOdzH T Wistcd3OdzOter dat
Gj 6' LG deplsdyjdzit’ Cjdk © dejd )" dds @t | 6 RO B
WOCkstedOE dz@ IEL' gH' dz' Sk’ Owklsls' tk GOy MO @BHO 3 O
Ljtlslsjlk fMjdjSydwd ¥ BODHOLd&OKOEOEH QD" ¢ j dzjlsd S Od
Oz dz0Odz dzplsdy j dzj 6 § dzd RO W E L chjQalm T dz WjthiEdiQaiio tots lsiz

M dzg Sydwdzr vy ntn' Mmils’ NNNtee' Lz MisteOls jicidwldns jdz pdzD ldsdfizy J
B"tch Oy HOYT™ dzH Oter dz -lseliffiz’ tlz yCQi" “fdgH' JL HOGT V¥ d3j dz Is" tc Oy Is'
GszJlschOdzry Y OY MOtlszdzOte dyylddp IS "taa@yjlalrj tcO 2 rBdis 2 Q@izh KOO hy
Cdzd &3OIslsr Yy X ODHO22 d&zOtGHT dMSJted silsr ter dzzlslsr w6 d

JtGISISJIZdZJtGGJ dz'"my Okzdzr vy BBd&ZO OdOHT .
v ted & fOasywiste: MJ dzj Sydw, bktOdhcete Mhdw, IstcOdzmacte]

s 't M YOBY 2r LHT W, & terh fjdz Wtsdzd?2 yr h-yr dzr d
tsdzva Y"teOdr dzH © OL BE dzh j toH J Td§C=RaddrOrtad dpr Oytey, O das
Ols Is"yY"r d&3F dzZ W y"tOdR dzH O 2 3 %' Of IrOn 306 % b Ua «
Is'" dz YOdzlslsOte, 5%z BRWIsOJSMJ HhtOMmMdz 2% ¢ 11 dz
Otc detsy Olsls' w Fe YOyfMmr CeL"' jCjd Ceflsjcjdz
sYOIls dzgjc' L' dgjdz MzOter dzdBO22Isr dz 3 jJtodzj teH | Istsf
o' dzj ls' Wz@s G dzfilst v fjdz Y"tOQy "9 'ds QYO "IdD fy
slsd S Odzr Y WOCktstcdzOtcd3j dz Y OlsOtc dzgsy Ols E dz' 3+
DOYhrdzry (jdz "z Mlstej M’ BBy BBtcOdzOdzr W L OY
JdzHj " dzgj B O2 dzOdzr Mis' dzsPOIIseEdE dgn ] Az 8" df B8 P o
SYOIw 30w MmMtlslsOwr dz Odzz 1uh " dz dzaj 6' L ' dzj dz
] Cste" dz2 OdkzkzDO 3N B3¢ © dzH " € Bjtjls'dzd Isut' h' d
sdsB d dzOdzls Is ' Wsted3OdzOte " h ' dgH J stcOdzc tej MMdo Is®
HT Y Isiifp' dzgH ' tolr dall W' e s lzOdzic gy igMd D to A 4 M° s
vstcOdzMcetcj MMM § D dgj G BlzH Bdat OtcHT W § j 2-Odg® tlzr Y toff
BOEZOLCDO YOwODOdZHO Bjdze ' dzjtc OdzOOD"tedzr &3 ©O2 )
rdzr . vteOdemcetcj MimMdw W yybpdaj Isjte' i BES&ZOHT .

<%~

o= G)ﬁ'l?l"<
T— <

m

188


https://doi.org/10.52081/bkaku.2024.v71.i4.200
mailto:gabdolaademi@gmail.com
mailto:khasanova-gulmira@mail.ru
mailto:satidjo@gmail.com

Ols@izOH Odz ) SDO0Ote’ B tsdzig@.f , Is tO©@xzMmicetgjtdn mef* H GslgH OO ' E
Y OBOKBBHOODz Ise di3j dz B sdzh O, bttOdmete Mhdw Isjte’ M
&z'' Y ypdzegj BBdZGEedwdz Yy BjdzG' dzjte BS2r dZh O jtej €hn
CeEte' dg' i lsOBE" dedlsdy J M’ dzingndiff @&ZOaO Il giIAS zE@AS 'dzdz das Y I

1l jdze" a2 W Is"yr s vyEOdzOk" dzO dzj 6" L Hj dzG j dz G J dzj
fd dzf Sydwdzmy y & M bd° GZORO&sH ff"fHPELB] ZEOWH O
GijtscteOWdwdz v fteddeydy "’ Is tc © dzf ¢ tc j APiEOMde" { 1y Gtda 'O dz
SOWHOkZH' W6 jieHafsiedsy dzr v fteddzydt ™ dz ysdzHnOdzz €41t
fO2HO BBAOHT , mMdBjB' EfM' dgH -W'sdgHSH | € | dzcS'Edfjistg G
f sdzd dzj te dz' GJdzH jtcd3j dz2 B OY ' dzOdzOH T . 1"t G6J dztslisc
Otc O zMPSZHO P zH * ¢  toj ¢ tsd3B d dzO P dglsyf o 8zb Is d>ndi fis® 4 Isd Is
GjdegH JtoH ' W Y Mr ddQd &" df sjciB0 B3HPE&EEO MO dz" MisT tc0 O dzH
CeEte' dgz" dzj [@Qadzr §f € J dzj H'

1 BYOlslsrw Y0O0w0 MlslsOter dz Odkzkz 1" d ¢Jj et
sOf yr BO jtedOdz tojls' dzH f O2 HOdzOdzr dzOH " . l
IsOf yr BOjtedOdzH " W GJjdzjIsdSCOdzr Y [HOL OMT dzH 'Sy
Islsj ' &3 L HY® HasQ dis'ls " Ws g B®O d&zOter dz Odzkz 1 h ' dz b dzj
Dielslitedz" Mmtstels NN dzg' dzj o' B3 dz SISOdzHT ¥ Miselsls
OlsjtcdOdzH Otc Rjjdelssy-EOHRPRE Y. ¢y BsdzO B-dZf Myr
BOD"T Y ODHO2" dzH O ¢ ¢ . R .M @ucOGhor D IsU cezdz@ Ode" dfdsrls € Y S
D& rzd BOLOM  dzh O YN ¥E " tc OdgH e O=tBefCedm{E0T dzr v L O
YOO ItsfrtwOy. jtlljlkz tBi jCls' f)-Od®jds 'Y dzHY jis tedigOYi
Odzr dzhn ™. 2022 X" dzr 156 -@GdzOidDdy Oxtidstegd d3 gz @ t& HiZHY @ I4
#jBk BWYUBO2d d&GjtL BBHj BOR te O2rdgrw jC' dzg"'
OIZHG&fZ,d3 "L dzABOY DAz iz ( MEtej s 1 iBB)ZHIODE OH P dzC

“— @ 55’3‘

feddydyf’ BG2TdhO ylweE' L' dH' . DOy ddigOey dzlsu
Ctdzdzj Syqwmr dz Ljtelslsjlz B2 d&zh © IRt DH' flsj & dz' ¢
[11] . [V btOdhee] Mhdy &zOte 3 d' d ¢' d ybpdsj HDIS
EM' &sH' € B ' Sl €', EM &gH' Cljc' Isnyr dgOffp@in’ dsj o

e jisEY Ol HOY' d dz W Ispy ' todB j dof €5 o] Gy o dzr W Ot Is s ¢
1TBEHOdH" (dEEHHz 8 OhiIs™ telzT sftes@de MM ; |

189



[V bOdhce] Mifdw &ote xd' & ¢' djd HDE > j M d
DHBfE2" d2" O L jtHjdjH' €. vwOdhceMMdYy HDwjyJ M o

-Z

p prm 1)

B Az @B ¢ d2 W SwOdhctinEir Gstiod@Edydy & v iskzyOd
BOC g BOdHT dpde (Bjde' & B' 6 BjdkE' BEB2T & O jWw
B0 dz)i;s i} € ts 5B  dzCOE@ diz W WOlSORO dZOte’ dz2f W j W Q'] dakmiaiz .

sEOdhNce MdY yd' & ¢' Wstthdkzdd B2 & O jMif

z ~

o =h )

B dzH @QF s Odmc e Mipdw iyjdy dal dS-Qded Y@ W stcBOH Odz ¥ 5D O
BLHOH" BH ' §Ojlaldesiw B ke’ B2 d&zh O lsOdzH Odz0l@dz B & H O dzt

¢Cd.R. 1IOtOjoO OlIsr dzH OO OfmErdH ' tcO O ds teds' O d
utsdzlsi s ¢ D0OLOYMOddz ¥ Y"tDOY HOWRO-402 DT’ dzH
Hj2' dz 3 JIsd'ls' ldzj dstfE jogg Qs Iz tc © dzO te d3j dz 3P, U051 Q RO 1z 7 )d
[13.2022 3" dzH'" W 9 jGjlsOyds@®y L§ j O Odztzw | sic@Q Ot |k
18, 5Au, -O@ "RiEzbEaz jto© 117, 2 &R BtsdzH' . 2023
N' dzdgj dz MOdz flst P OWB® 18 tsddh'Oh ' Gedz d3g Gebr j dz' nmh g
sz, wodzd 39 BB (SifMmlsy 1). wjdavdddselsrvw c¢d
JuUs) 2022 yr 0, 4, Odz 2023 Xy dzr Jus 0,1
2BOYIsOter dzr w3 CIsj dzlz' dgj" tdpo@Ry¢ jefisdBH dz &1 3T dz E
A 13

AyaHbIH OpTAIA TEMIIEPATYPACK! JKayni-ImanTsis Memepi

°C MM

&0 i
29

n
=

395 30.8

324

10
16.9

5
)
i
0
0

MaMBID MayChIM minge TaMBI3

=]
=

MaMbIp MayChIM i g TAMBIZ
02022 W2023  Woprala KelLKAAIK
H2022 ®2023 W QpTAIA KOILKBULIBK

2fptcjljls stesdscdYd Y CEtmjlsS ' hISPH 2 3¢ Widkdd ¢suslsdd hip
Isj &3 j Olshtg@=hddhr dz d3e dzh j to*

2fMkztcjlslsj ¢ Bpdz' di3j Islsjtecjy MpD2Fgpum  MB2F P2 ddzH
ypdzgfj 2023 ' ZHOWHT YW SKlsOh O OO Isj & j tcOl

2
Otsr’ . O3 6 O2r dz7 W Isj By jtcOlsztcOMmr AsplB®OOh O
) Hso00tr BEAdHTOhrddz Wz jw OL Bedh jte' 2023

190



Odz 2022

erzr

MOd fls’ ©DOdH O Y " oD O OMs'sdkzH & & ls|@hdE) N EOff Tdzizh © Y
5 ODH 02 &ZOts 2022
dzp lsdipy Jj f§ 'lsdgre js © dztd Ys@ls

BdzH T .

erzr

94 GjlsOydwdz v
IsST cODOdzH O-6 7 8 y BOGEEhdPh r dz BE dzh j te*

Odz" YIsOdzn ™ .

2023

Mrdzor
1 DIsdy jo2jtesr. dz" dgH " Y
v E d3] dzG

C dzd B3BOIsIsT Y
sOdzn O Iz

Shj@h G fh CydeHz) D2 dZH O 52, 9
C jthjoH jdz Lsli7inls? , oz " ¥z 2702 3

Bts?2 " dzgh O

B chiOf g O s W  dji T @dzdi Odf ly
CjBH' &z ¢' dz Odz' YIsO22I' dz BOW-OH' BEEMpEE S e w
hO ST dzt

Y500’ BEAENO, YddOkz CjL dHjc' Oflsry
QdzOdz" ¥ Wisted3OdzOter dzr W ECdg fighisj' vdg' CC ji delisj ' dtg ' dedsdlsjj di
1¢j MBisY Ols B EHOdH @O daksy dz W Bls@O zOt’ dz¥ W E dz' 3R023Zz' ¢
‘B
U E 034 ( . . ] '
guihq?M oH DM dHBM dhom &y 454
n dre b’ dBH Y Of Is i sje'| bje'|l bjcg'l Isja- Sy
osop| "BIG Bd' Clg T T ) B GEtehQ s YT Y B o
mds | St YO 1 of | mod | gomnd ST
o ds HOdd s0MME HOdd ¢
1 2 3 4 5 6 7 8 9
I10'955C 215 12,7 25,6 7,6 38,1 5,7 1476
1. G-
IcC
10945 F2 2816 1119 27,7 7,4 22,2 4,3 164,5
b -2
1. G-
IcC
10945 2 35,6 15,4 52,6 14,6 48,3 9,6 198,1
Z
1. S
IcC
10948 P2 30,7 17,1 26,2 8,5 30,4 6,4 198,1
z ¢
I &y 40,4 22,8 24,8 9,9 26,3 6,7 250,3
| 1 tod g 34,4 17,8 25,4 8,6 25,4 6,5 231,9
1. ¢. "
3%1 tsﬂ N 26,4 11,5 43,4 11,4 53,7 7.4 115,6
10981-2
1. €. 7
2}1 tslﬁ ;’ Fa 30,7 18,0 19,0 6,5 18,7 47 250.6
1098-3
1. € .-3
1 533 TR 26,8 15,8 35,3 11,7 31,6 7.9 251,8
10982
"159(; © 21,0 10,7 17,8 5,2 24,1 3,9 150,5
| stcOf
¢ '1222 M 35,6 21,4 30,9 10,4 34,2 8,1 243,9

191

B3 s



1 2 3 4 5 6 7 8 9
1. ¢ .-1

1-
stcOMmd

smed R 35,1 19,7 30,8 10,8 28,9 7,9 246,0

123

ICC

126541
1. ¢.-1

1-

S 6O

1'22 3f” F, 33,7 18,0 39,2 14,0 42,0 11,3 267,5

ICC
126541-

3
1. ¢ .-1

1-
steOMmd

shtdl R 28,5 18,7 25,2 6,9 23,1 4,6 203,5

ICC

12654

21-4

Il GC

12654 21,7 10,0 17,2 4,0 22,8 3,0 129,5

|l I GC

5613 25,6 12,6 26,1 7.1 30,4 5,0 169,5
1. §1-1
ICC 5613
I sod F, 33,0 15,8 31,6 7,8 28,8 5,1 177,9

-2
1. §21
ICC 5613
I sod F, 30,2 16,9 24,3 6,7 22,3 4,8 177,8

-3
1. §2-1
ICC 5613
I sod F, 37,9 22,6 19,7 6,8 20,3 5,1 235,0

-1
I Ka mi

12565 42,9 21,1 42,5 17,0 42,2 12,7 269,9

1-¢ jMmilsy d3p dz' d34 lslthG‘ dzJj anQQ n OkHOdZH OMIsT tor d
dz" v BJ Ck Bd' C€Is' ¢ D dnjofzH ' k] 6§ mdzdzJQmMUVOtgfntstslsit
EM' @3’ Clsj to dzlsdeBéIZ(;B thds 8424 dz Oz Ise d3j dzGg * B "
Hjdz 226,J8 Hid3 ' dz BtSdZH T . cdzj dgH ' € Cdzdzj S ydqw Mmtst
B ' todzgj"j JMd IsEd3j dz. [ elsdia W3dZQ t@H " fpds BHYj X' Isdz GE L G2j61tG +
Ddzj d&3H ' € Ctdzdzy ¢ ydO@de@diz YO d¥ EAD ®E@azOME1@® dz Y SO OtG'
OzHOdzH OMMIsT tcr ZDOdz MistclslsOtcH ©Odz Ise d3j dz B tSdzH T . p M’
BJSE B CI' 6" OQeOmM" dzH © Y (B &zv ydw B O2 Y OdzH
J"tGhOny)q’lsOtG f O dz’ 17, 2 izj dz 52, 6 HOdzO Ofe

BS2" dgh O-1 CCC .1DP-A45I( pbR2Yy6 HOAO) dzd dzd v " Jtwjeh jd
OQdzOdz" v WHBttddOdzOte OteOMm" dzkOdz EfMm" o3H ' ClIsj ¢’ B"tch OY Y
JwdChjdzjdiClsjem ag"thOyyOof BOMMOMmr B2 dz" ©
]. %186 10945I(1Ay 6 dpcoOfpdkeciz8hl8d2 - 3(11€£CO0 1@

192



1 . Q-lBtﬁdets I @ud 11098 ¢) -lgc@ndesC RIshH8 g3 1123 |
(10,4 @) .

1t Efigjagn ' Is"yr &3 MOdzr EfM' BH ' Cls' w Isnyrd3 Edz
HOter dz w Bt Ef" d&B3H ' G-5 8H 7 ¢ H O tzOiyBdeiry Oydz" WObBz OdzO te
CEteMmjIsC42, 22H08dz0 BBdzH T . Il "dz Bj dzé* BS2r dgh O j |
ltedots | wha, 1/0198C3309-451 [| z-Gs. tll@BifddsC ZlsMS 2 12
126541-3. [ Jdzgd W dzOtcH"™ W B' tc EM" dBH' G ' dgH j G ' s yr &3 d3C
BSdZH' . 1 "dz Bjdze' B2 dgh O € j dzjlhiy'tc Odpdflazdg wdz@it€ d P tc
ICC 126541-3, J-ICC. B694-5] [ g yls. W@ifddsS zmSd2 -123p&j! C
1. S. 13t6dadts | Ry DUHIHO B"dz Bjdzd' BB27 dzh O jw
Kamila 1255 (12,7 ¢6) BftSdzHT .

1000 Is"yr &3 B3OMMOM"T ELEjtee  h BjdzGg' dzj tGH' W
BOMMOMLs j1dd 2,66/, 5 6 HJ2' ' dz ELGjteH' . ¢lsOdzdzr h B J
. ¢ .-Ns8d BN dztsC 2ZIsmS d2 B3 Iy .- KERHHE 365@®yy | 1E98 36/
tcdots | Buu | IBOE@@desS ZIsmSd2 42 3) pldzj 124CC S6LA A5 4
sOekddz@Q . R. | Ooaddzise Ols' dzHn OO" 1N ¢ " dztej fj 2 dz' €
S27 dzh O B"dz dzd dzd W dzG3s5 0' ted ) sy ydaidzH Sl @IBA O ISy T ¢
OlY" L™ z20zOZH B OW Stcd3EOdzOteH OD" 1 0-D69 ,Is9 Y & di30 O iz
L G jdomtf Is O jsdstcdzOten ™ W ' ¢ te' dgh j, JS deh' vitcf Oyl
Edzin' L, MiBiB' G CjLHJ2MtY BBBAZET &I BE" d, Mt
Qwr LH" [ 14].
pfM" &' ¢ B Cl' @' B2 dz" O bOdmMctej Mihdw d3p d
@y d& yjte' d ¢k’ MwelssOEH'w BJ' Cl' 6" Ddj gH’
"Cls' G dzgjdz YOO’ BBdzRZT Bjd BO2 RO Misr . [ (¢
C. 1B6d@ts 1 Bud 1209 8 RdziCCy 5B.1B1-1 (sOWJ de@d dzd
dzOdz E L @@ tc Hd@Odzd WIs E d3j dzG ° B"th OYYOfIlsrw BjJSE B
tc;fr]JlsQ‘h‘ Hy Isjte'm BtsdzH' . oM ez 02 HBOD" d W @
ow
G
d

B

O

IsE d3d dzG B"tchOYYyYyOfflsrw BjGQY BHE" d&Is 'Bg 'daizj
c;tc;G‘ h-tsO c " 2O P @z v WOCIsstedzOtedzj dz Odz Y Is OdzO1
BOIslsry Ypdzgj EM' ckH' ¥ OCctlsjrddS Odzr vy h Otlsls
1t EfM' d3H' CIlsj ¢ B"®©h OYYOf fn O dzr BtS2'T dgh O
dzd ¥ &ZOteH O O dztl YCICO dzHOr9:4189 .1 € 4 fI3ESE 3 5 0f9415, T11-ICC. 3 5
945 -4, [z ve) EPbE 31 Ry J0MBPHE 3] Quw 18988/
OfMdesC klsMs 2 11B3 (MkG® B2 BH4 1" d dd ded Ot H
j da 05% OtcOdzr OFr dZH® EL G jtH' , Odz B" tclk®O ey Qf € i3

mmoNE~ T W &__\crn_\cw—“-"*—
§ O-goa grgm

&V PR
osewna 9}

1
109415 (14790 dzd ded * f)” e © B tsdzn " .

" gH' Skje' knyrd MOdy B&2' d&zh O kteOde te] f
s

13

)

0o O

I d2u (1098) dzd dzd+Ofr dgH @, ,C 3 HFORHUBA27N), [ Z Yy
13t6d Bts |  Bdud 2806 8 1B/BHgjtc O dfs.C ZIsm¢ 2 21B3 1 |
dzd dzd v d&zOter dzH O HO VW b dz B tSAZH T (Mztej

\

0
dzhcetej MMdw dzr w j u OCs dOt®r415BdrdzizdizydnL @3 61 00 0 s "
mMoOMmr B2 did ats Cl. -@oy 211909 BEH By u-210$8 18/
Mz C ZlsMS d2 123 dzff detf C@OBR 65 Ch j dzj dzH (fr]lzts;
DOtcOMmisr tof &ZDOdz dzd ded W dzOte ' h " dgHj Cj dzj "

rd YEZORZOE HjwejXde mimos0tel 0 \BsdzHl C@y 1

MzsC NI TCLT 12654. ¢Gdg Ol @zO5 B 1231 OdzH *

G' ' dz W Ik"yrds YEO&ZOEZ HDwjYjMm' ISEdRjd BEdHT .
HO2'" dzZH® BJ &G '  dzjteH W Is"yr d&3 YO®&ZOE HDt]j 4 M

XOWWVE VGHE
ZIORF I

O+ &
gago—<

193



) — . 120
- I £ 100
Z )
u e - I ER
:5 I : .
 » 1
i E o —
£ 20 I
| z 40
5 z R - - Fk18 Tkif K18
— I 1q TENe TN TR36 o7 T 1
v TLW63 Tx8H-- Txl331 Tuls S-Hp p
| ros ros T LMk, TG 183 Tl 1 . K ko
i £ h piE s 1098 - 1098 - 108 vl foy =
CEURTEIIEE il T RS S A i x )98- 1098 - 1098 1o 126sa 12634
L]
L] 0 g

3fiEte j Otk Oh r ty 'wdzi' B BdRAT dgf © dzsy Ols  dzq dzd W dzOte™ dzv OO
3D dz'

DiSte’ IS’ qes’Y.Olsls' W BRZHOMH' WistodOdzOter dz L j telsls j &
Y"dzHT W Sted3OdzOtHT ISOWHOERZ &OYMOIsr dzH O N ltee' L' dzH
BEZHOdH' W stedgOdzOtr dz L jtlslsjlkz deplsdy J m' dzH j :

-BEd®Rj &6’ B "whOYYOflrw BjCEk- kbd9d GUs'uc ' BODOSB *
% Ddaj 42-ICC5613A s O di3dlgizO

-B'te EM' &3 ' CIlsj e B"th OJCL QP45 OLAL2 , B 52ACCHZN 3B |
109451 [ k1, |-ICC 14T [ 4, 1. S tEPbBwBdy 11029,8 | .-C. 36/
lted by L0 9 g .-16s. telGBif dts € Iz ISl MECL26541-2; 3

-B'te EfM dBBH' Slkja' B"th Oy Yy OICC R i1, B 52T
1. S. 136 Bieu o 21029 8 | .-ICt PHBEHLB LQ 9 § .-Ks. B dBs C 2 Is M) C ¢
1231 ICC 126541y D dzj |-1-€ tc @@ dz8 ¢ Iz IS/ MECA 26541-2; 3

-B'tc EM' &' Slsj e Is" YIACH 10845104 z-18,ts 2  .0AD).Q5 Pe6EC3 3
lweye NQ98 | .-StepBWHBY PQ 9 § .-6s. telCBff d3s § Iz ISITJCA{12654 2 3

1-3;

-B'tc EM' BH' Clsj ¢ ' 2 rlsdzhy® d3CCHMPABIOME-1,815] . &. ~ 36/
ltcddmuy UQ98 ) -IStcpBHBy Q9 § .-Ks. B dds ¢ ZIsij€af2 12
126541-3;

-1000 I"yr s dB3OMMOM" -l ) wezr O BH 9 Q.. 1ICHPACHE 3
we e Q9 Qq .-s. @B dats ¢ [z ISl ECAL26541-2. 3

uMy' &3 Edg &BH' dz2' @' Y bpdzgj BOMYO Octetsdetsdzeg W dz' y
Mdol' MJdfOlsOBOXZOCH " Vv -CadOdt? Y Beig HisdeH] A tds j dgj d? tc @)
COdz ¥ n2dzjm" dgu ' dz' €ls' CEteMmjlsju' . ¢dz@f dzDOdz dzb Is«
horazr w dzs’j dzé ' dzj o B Ot YOWO Mm'tr flsOteHr Odziz uh
SHOdz pte' MJjdzi SYdqwHO Y tsdzH Odz" dzOH T .

194



CHiBdJlIsls] to:

[1] Deokar, S.D., Girase V.S., Andhale G.R., Tagad B.A. Identification of promising
transgressive segregation in chickpea (Cicer arietinum L.) // Int. JBResi. Agrc. Technoli 2020.7
- 1i5w.. -52.5

[2] Jukanti, A.K., Gaur P.M., Gowda C.L., Chibbar R.N. Nutriti quality and health benefits
of chickpea (Cicer arietinum L.): a review // Br J Nutr2012.7 Aug. 108 Suppl 1.7 S. 11-26.
https://doi.org/10.1017/S00071145120007PWIID: 22916806.

[3] Singh, S., Sivakumar K., Arora A., Panwar R., Verma S. Genetic studies for biofortification
traits in chickpea // 2021.a4 . -20.7

[4] Asati, R., Tripathi M. K., Tiwari S., Yadav R. K., Tripathi N. Molecular Breeding and
Drought Tolerance in Chickpea // Life2022.1 v . 11 2 .1 8httfis://doi.org/10.3390/life12111846

[5] Krishnamurthy , L., Kashiwagi J., Gaur P., Upadhyaya H., Vadez V. Sources of tolerance to
terminal drought in the chickpea (Cicer arietinum L.) minicore germplasm // Field Crops Re$earch.
20107 v . 14 9 .-33D.Bttps://doi.org/10.1016/j.fcr.2010.08.002

[6] Upadhyaya, H. D.,Kashiwagi J., Varshney R. K., Gaur P. M., Saxena K. B., Krishnamurthy
L., Gowda C. L. L., Pundir R. Pheno@pmgch@kpeaaﬁandvedl
pigeonpeas for ad#gion to drought // Front. Physioli 2012. i vu. 3. i ~ 179.
https//doi.org/10.3389phys2012.00179

[7] 14 dzv o mC OW ) tetsfw.o)dzi dzd J stcOdzmc tej Md o dats 2 gL d3d c
B Y Mstelsso ' ats ¢ d/B/tc dfH @AY dzdipyid2013.1 T 2z! SB)E® . -49.3

Bl [dfJdrtso,lLO@dasme WL ! steOdzmc tej Md 2 Z F3vtcfgo ts2
Ptesy O2 dzEhiFh e / & | iMmisded ¢ ¢ dzlsO2IMEse s esmizHu ©ROBLs o j dzdzt
i 4 (79 8)5.0

O ddz SOy, vjuzdrtseo © [ . ¢ .-G judgjdsidiuyidifsdats tsyj dz¢ O
GdBtdHIBH mtsd stejls' jets f 5C sdzj ded W I 1 d Misded ¢
dzd o J tefi)gOB2)iISO.9 4 1 8 )28.6

[10]s ZL + o3 dz@B, OLe .HIZB, 1 . | ., Jfigtslys @zyg.o¢ .4 . Utcd d3jl digOdzd j
OdzOdzdL © Hd&zvW sftej HY dzj ded W  fiGiceearfetipepid dzdizts 7 / y J dedptisfigdsi ¢
ctsmMkzH OteMmise j dzdets e 5 O citR@Bidzts 625 [MdBy213tcmd Is j Is O.

1] I dhdevC B0 O jf itBso O R. I ., Il o Balzdzj § @ d o . 3] to t§.
Gidzj sdud MSdr tjMktemMse L jtedetsea" n BtSBBO ' 7 IRt : it
ECOL Oded v [ wljiSldnjlstd B: 2 r@DTRTIBRAT3 ).

[12] f ddz €SOy, v judzdrntsa © [ . ¢. 1 OMmdzj wytg edkdiatzdh ] ff Aotsf L Wo20f
d34 NyodHEBHE tdffH @z Mtsd bcjls! jes §Ctsdzj dedw /2017.f Odz' dzj

1 ({4 1)22 Bttps://doi.org/10.24411/1998837-2017-00031

[13] Tajibayev, D., Mukin K., Babkenov A., Chdinov V., Dababat A. A., Jiyenbayeva K.,
Kenenbayev S . Savin T., EﬂomrmgntamAgnmnonMC Rerfofmangaane v K
Molecular Characterization of Diverse Spring Durum Wheat Germplasm in Kazakhstan // Agrénomy.
20230 v . T3 . Slhtds//doi.org/10.33904gronomyt3071955

[4vtelh €5, Mm@dzidyS d2 o . 1. vteOdzmetey MMdwY HtodL dzOC s
Md dzj Sydd dz0 fesHEzSCIsde dzsmis! [/ /1 2010430z Bipudzd j-332D Mg dzj ¢
EDN KMNCQXK.

[15] v zdzj 2 BOdAsS.o4@Y OF B2 Q 19.0dad.B Oy Hlss2 ydo smlis GJ dzts|
GtedBdzgr d3 BBBAZj Lz o3 / / 1 jMmisdzed € 7T@RELTd Isndg v 20BBESSN & .  u J
2075939X. 1T v j € Mmls: L dzj Clstetsdzdz 2 -8B d B dzd @ &z y dzOVidz URLY g ts gzdz &
https//e.lanbookcom/journalissué331817

References:

[1] Deokar, S.D., Girase V.S., Andhale G.R., Tagad B.A. Identification of promising
transgressive segregation in chickpea (Cicer arietinum L.) // Int. J. Res. Biosci. Agrc. TeQ02{0.1
© 1i5S. 4552.

[2] Jukanti, A.K., Gaur P.M., Gowda C.L., Chibbar R.N. Nutritional quality and health benefits
of chickpea (Cicer arietinum L.): a review // Br J Nutr2012.7 Aug. 108, Suppl 1i S. 1126.

195


https://doi.org/10.1017/S0007114512000797
https://doi.org/10.3390/life12111846
https://doi.org/10.1016/j.fcr.2010.08.002
https://doi.org/10.3389/fphys.2012.00179
https://doi.org/10.24411/1999-6837-2017-00031
https://doi.org/10.3390/agronomy13071955
https://e.lanbook.com/journal/issue/331817

https://doiorg/10.1017/S000711451200079MID: 22916806

[3] Singh, S.,Sivakumar K., Arora A., Panwar R., Verma S. Genetic studies for biofortification
traits in chickpea // 2021.S. 1720.

[4] Asati, R., Tripathi M. K., Tiwari S., Yadav R. K., Tripathi N. Molecular Breeding and
Drought Tolerance in Chickpea // Life2022.1 T. 12.71 = 1 8httfis://doi.org/10.3390/life12111846

[5] Krishnamurthy, L. , Kashiwagi J., Gaur P., Upadhyaya H., Vadez V. Sources of tolerance to
terminal drought in the chickpea (Cicer arietinum L.) minicore germplasm // Field Crops Re$earch.
2010.7 T. 119.1 S. 322330.https://doi.org/10.1016/j.fcr.2010.08.002

[6] Upadhyaya, HD., Kashiwagi J., Varshney R. K., Gaur P. M., Saxena K. B., Krishnamurthy
L., Gowda C. L. L., Pundir R. P. S., Chaturvedi S. K., Basu P. S., i dr. Phenotyping chickpeas and
pigeonpeas for agtation to drought // Front. Physioli 2012. i T. 3. i ~ 179.
https://doi.org/10.3389/fphys.2012.00179

[7] Beljavskaja, L.G. Projavilenie transgressivnoj izmenchivosti v potomstvah mezhsortovyh
gibridov soi // Maslichnye kul'turyi. 2013.71 = 2 {5B)5 %. 4349.

[8] Lepehov, S.B.Vzaimosvjaz' transgressij u jarovoj mjagkoj pshenicy v F3 s urozhajnost’ju v
F4 i F5 // Vestrk Altajskogo gosudarstvennogo agrarnogo universite2821.i = 4  (11S91®15.

[9] Min'kach, T.V., Selihova O.A. Selekcionngeneticheskaja ocenka mezhvidovyh gibridov
soi tret'ego pokolenija // Vestnik Altajskogo gosudarstvennogo agrarnogo sitgteei 2012.7 © 9 4
(8).1 S. 2628.

[10] Kuz'mina, S.P., Kazydub N.G., Bulyncev S.V., Vlasova A.A. Primenenie klasternogo
analiza dlja opredelenija selekcionnoj cennosti nuta (Cicer arietinum L.) // Vestnik Omskogo
gosudarstvennogo agrarnogo universitetz022.i = 2 [ 8.8321.

[11] Vishnjakova, M.A., Seferova I.V., Buravceva T.V. i dr. Kollekcija mirovyh geneticheskih
resursov zernovyh bobovyh VIR: popolnenie, sohranenie i izuchenie: metodicheskie ukazanija [Tekst]:
SanktPeterburg: VIR] 2018.7 143 s.

[12] Min'kach, T.V., Selihova O.A. Nasledovami hozjajstvenn@ennyh priznakov
mezhvidovymi gibridami soi tret'ego pokolenija // Dal'nevostochnyj agrarnyj vest@dd7.i = 1 ( 41) .
I S. 2327.https://doi.org/10.24411/19988372017-0003L

[13] Tajibayev, D., Mukin K., Babkenov A., Chudinov V., Dababat A. A., Jiyenbayeva K.,
Kenenbayev S., Savin T., Shamanin V., Tagayev K., i dr. Exploring the Agronomic Performance and
Molecular Characterization of Diverse Spring Durum Wheat Germpladtazakhstan // Agronomy.

2023.1 T. 13.1 S. 1955https://doi.org/10.3390/agronomy13071955

[14] Trushko, A.A., Haleckij S.P. Transgressija priznakov u gibridov ovsa posevnogo v selekcii
na produktivnost' // Zemledelie i selekcija v Belarus2019.i =  515S. 325332.71 EDN KMNCQK.

[15] Sulejmanova, G.A.,Sapahova Z.B., Kalibaev B.B. Ustojchivost' genotipotarkigribnym
boleznjam // Vestnik nauki KATU im. S. Sejfulline.2022.i = 1 S. 198206.7 ISSN 2075939X.1
Tekst: jelektronnyj 1 Lan" jelektronAaibliotechnaja sistema. 1 URL:
https://e.labook.com/journal/issue/331817

st o1 eltreerlI1T O RIS 1L YRIJHU? [JRTRB 10U I vef [IR
J1] duvUR

] OBHBXZOB@c fMiste Mj dz MECtsatsLwW2Mmlse j dzdeg" » dzOE €,
MmOmMOdztse ®hDy . r .
I Y OlsOj ¢ Qdzidpd H, Ols B tsdtsedyud MEdr dzOEE, ommsydd

SOLOAMSCd?2 OctsljrnddujnSd2 dhfidj Hse Olj d MSd2 kd
sOLO-MsOdz

O dzdets s O JHzOMIstswh jj otcj Y tSHdadds dL tshdeseo dzf 7 OF

pdzdw s h dn dz® btctsy O2detsfls! fj d MS AL W2 fldonjisdeds’ o f e

%O Sk kkter f of MsSt?2 LOMEZAsEMsE? yde sils-lstsj Isf Hdzts:

fs {Cds®dujMSs?2 LdOyuddshnsd L jedsesetso O Ckzd ki

dMftsd LEzj BOY o Mmjd MStd &L w Rikenis s 2@®sinlst & zOy @,

196


https://doi.org/10.1017/S0007114512000797
https://doi.org/10.3390/life12111846
https://doi.org/10.1016/j.fcr.2010.08.002
https://doi.org/10.3389/fphys.2012.00179
https://doi.org/10.24411/1999-6837-2017-00031
https://doi.org/10.3390/agronomy13071955
https://e.lanbook.com/journal/issue/331817

o1 MEC sz fdh jots2 vyjddesiis! v, [SOC COC MHjwydls Bd
¢ dzd 5O o Mittotsdz fkjfdjddy, MkhjifmMsokjls dzj sBARA G
UB&EQJ@dW Gsor n Moklsto Ao,y j O diEs ¢ O ds@Gdeddf ¢ € disc
&ZjsBosHddBE dLEydls! btOdmctjmMmds o0y d & ftodL dzOS ts¢
HOdz dzj 2" j 8 ekl Brls! dmisd LseOd o fMjdjSydd

GOMdzj Hizj d3sMisd ftod L dz@ tizd telkz@o d' jf op s ®@ SO’ dL iz
L&) dzudotsisd & cdetdHdy 7 WYstd dklsO. RMMdiHEo Oded j
COL destsBOL dW o MmjdzjCydodd 7 fsccOBBOR. Clsd {6

yj dzt s ftsorh jditsmMgsHdzC kdilss2 ydosmlsd ¢ dzj B zOG s
Il sdzyj deder | tojLbEdz O d&Bsekls B ils! ftsdzjLde ftod toc
fesyd MmO 5 MBLHOdd® cdBttdHd = Wtsttds dkzlsO m Euyd
dMmfidzj Hise Odad W iwisle Ziso s dglisp dsldy  H dzw BEHEN R dmfmdzj H &
dzizyh j ddv & Eflsts2yde™ &3 &BJIssHOd o HJddW fd dz
ftosHtsoatsdz! Mise j dzdzlz B L 5§ OMdzatsls! d Efmlts2ydoe tsfmis: |
cdetedHdz » Wttedz dzzls O iy K dzf 5® B d iy B dzh ¢ ZhHezse d 2

sdzs yjor j: fitsle, 0 fMyj dzj Sydw, bteOdmcetej Mmdwy, IsteOdzme

TRANSGRESSIVE VARIABILITY OF CHICKPEA LINES IN CONDITIONS OF AKMOLA
REGION

Gabdola A.Zh., Masterof Agricultural Sciencesgoctoralstudent
Khassanova G.zZh, PhD
Jatayev S.A.,Candidate of Biological Sciences, Associate Professor

Kazakh Agrotechnical Research University named after S.Seifullin, Astana, Kazakhstan

Annotation. Currently, one of the main abiotic factors negatively affeating yields is drought.
Therefore, the demand for crops with high drought resistance is growing. One of these crops is chickpeas.
Chickpeas are the third most economically important leguminous crop in the world. A versatile crop with
extensive use in aguitture also has high drought resistance. Given the climate change towards warming,
there is a need to develop new varieties of chickpeas. Chickpeas are of high nutritional value because of

their high protein content. In order to obtain new chickpea Vesieidapted to the climatic factors
of the Akmola region, it is necessary to study the transgression of important features to isolate hybrid
forms that can later be used in breeding. This article analyzes the level of heritability of chickpea traits
and pesents the main results of studying transgressive variability in hybrid chickpea forms. The study
also highlights the importance of genetic diversity in breeding programs. These indicators are important
for the breeding of new varieties in order to incespoductivity and resistance to adverse environmental
factors. The results obtained can be useful in developing a strategy for conducting the breeding process in
creating hybrid chickpea forms taking into account climate chandeesresults of the studsan serve as
a guide for future research on genetic improvements and sustainable methods of agricultural management,
ensuring food security and sustainability in the cultivation of legumes and in the creation of hybrid forms
of chickpeas, taking into accouchanging climatic conditions

Keywords: chickpea, breeding, transgression, transgressive variability, line.
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9JGjlsOydwdz vy J v’ 106 Cindz Bdzr f Jjteg Ch jd dzgJ dz
SlsOdzH " ¥V s MmMed2 wdlsOts! Mstels d&3O2 dzf LT D' tcD (
mMslslsr vy M O dzO BEBRjde DOy A dzts @GR F dzd © OB O
Bd'  Clsjtf E CEtj O3 L . ¢ dz, hjlsj dzn 790, & s fglBls @ sz
fMisOdzH Otcls y OO 'Odz2OMIB" Mzl ©O2dz" M bpdaj IsOdzhr ylIsr
sEL " d3H ' B O dzdz) Btsdz' { sOB T dzH " . [ 02 dzr 3 D dzd
dtey¢hjd ¢ " dzi BOQ)2-ABDHH Cisdzr, Y WydLte[@d® U 2y ‘dey O Clg @alz
Odzr YIsOdzr {, LT D"t lsOdzhrordzZ w ' w'hGQCjd @ B2 dzh C
B sdzh O, J]teOdzls MmMBstclsT 13 &/ ¢ Y ' w' hQ¢j BtSdzHT . 17 OT tot
Mtels’ Mis OdzH @tgls IsyO dis) YOO, 4B tsogel® O dz' d3dHdlz 6B @MY JO? 'Mds tedgds Orsj A
BBd&zH " . [ 02 dzr ¥Ddzfj LTO"teH'W EdzZ BH' dz' ¢ dg' W j €° '
SlsOdzH " ¥ skMmMlsOdz02 MEd?2 WwWdlsOts! mMtelsr hjlsjdzn' ¢ dBO2
YOOQOOHH® @/ 60 0Ot Edd d3 YOdzr fIlsOfplsr toH " .

v ted ¢ 2Kz e Or tg, kOdhrylr Lrort, MmMtstls, ®&O2

s ' to' fptiy) .dzH " € h Otz Oh r dzr O DOL OY MisOdzdz" ¥ O¢
MOELOM  dzr W B' t6', td Ok’ dh Otk OBPLdy 'O QR H . ¥} O dzff b
h Qtclz O r dzr O HOY '™ dzn Oyts™ de' L E'dd 'd3lzH JB SR E 'dzh © B ' t6'
HOY'™ dzH Ote™ OdzOH' , tdOteH' W 11dzj i) -MH@OLeRODOEL O Y Odztf *

[ B LH'W Cj2B ' t8 OfMry MjBjl' d2 O2 BOYIsOteH

80% OMmMr Yy Cjlls', Odz Or dz@ 3 dzj'c 'SLjHtg jd€c. | dz "dfy @I2r f
MOkOdr w BOMIST i dzHjls® Oflsr Yy EdH t6' ' &z Dtels O
HODHOt" MisOdz MOYIsO2HT 3 D dzj Okzr dz h OQtclzOh r o
s"tcOY IsOdzH T tcOH T Mtsdzr d@3j &z Y OOt * h ¢ ZzOtr YiIsr v

J ¢ OO dzOdz Okr Mf Odzr je' ' Mls' w yvter dzr 5" dz D dzgj
pMjte' &2 sdc& L jH" .

pf' BH' C h OekzOh ' dzr Dr MO&OM' dz¥ W HO®BE H JdzOd3g
1012 YT dzH' W "h' dgvj JG' M’ Cl'w Y Odzfr CEdzj ds' dzH
Otls™ §H'C.jdaMm ®BH'C hOwkOhr dzr DF dz Dick OO ISOdzH " Bk
Q2 BOOD" dzgH © BO2 dzf HOY'™ dzH OteH ™ W, sdzr w " h' odzH ]
ClldzB OO0 Mlsr w Nndzj M MOdzd&zGO"r Otels' f Cjdzj 3 Ols' to.
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0" BHOD"r Y ThRtckzOEr dzr O HOY'" dzH Oter dz" W @ ¢ ' Mls
Y"tcOf , 2023 YrdzHOdz 209 B ¥ 6O OLOWHT . 1 dHO:
Y"tO2HT sdz B'" dzlsr D" X" &zZDO YOwOODOdZHO 429 3
3 D dzd tcj dzglsOB j dz' H' G Y500t HOY'™ dzZH QtcHT™ W j &' MMl
HOY ' dzwOMdHdzj fils® € MOdzAZOO " 385 3w 0O Otlsr {, ts
NdbC' Lk YytsMf OtcdzOdzDOdz [ 1, 2] .

DOL OY s Odz mMswor B' todzj " J T dzH " W ©h ' odzH
DteclsOOf ISOdzH " tczH"™ W dzj ' L " dzHj d3ZO2dz" HOY' dzH OtgH '
Otclsls™ tor ff, CHadzj HOtczOdZOtGHT EL " dg' W dzOter YIsOD" BOD

LW dz" vy dB"adlsr 02d&BOODT bpDdzjdBHjGE' jwW ot LT
Btsdz' f GlIs' toc. DOL OY fils Odg, Dr 02, NdzH ' Mlis Odg, o

EdzH ztc' h° ¥Ddaf f O2H OdzOYdzlzfy ® dz@3fzd3fdzj €15 Ists.j toF A BET AT
"y r dzder W b dz' d3j Is B2 dzh © Isj ¢ DHD0OLOYMSOdzH O 2 C
je ' Mls' ¢ CEdzjdz" dz' W 37% L"OfMte EdgH to' dzg jdz [ 3] .

HtSWOT YT dzH Oter DOLOYMIsOdz L " Orte EfM' tckzHjdz ¢
sLrf Bt dh' Sster dzOO hrylsr [ 4]. rrdz MO2A" dz HEC
CjdzjH", sdz HOYT' dzH ' EM' tckzg § Y 5dzO2 dzf ¥ ODHO2

M"teOdzr Mis™ v Otelsflz" HAOdAe .IsS 2D @aH OY MIsOdz D tels Il tc dz' sts{
tstc dzO dzO My O de: mMsdzlsnmls® €lsj H OO ¥Ddzj Bted3Odz +
heEdzH' O2®BOYYO HJ?2' da DOLOYMIsOdzZHO L "™ DOrtc HOY
s tc dzdzOg BB dzMils * ¢ DBAUsOWAPIR Q dz,¢ ¥ dzs dzO tsB dzf MiIs O’ dzH O

4 SVWOT X' dzH Oter Ddzj &3H " & dzOter YIsO L " D' tefn dRO2 "
yDdzgj O dBRBO2d&ZzOtr d&ZO HjGjdz M"teOdzg' i Y Odz fIsT HJ
dbLgWw dz" Yy B"adlsT B4 dzdzd C J ISlsj te' d3d dz DY ®Is Otk MY BB X
HOY'" dz Btsdz' f MOdzOdzOH' , Bdzr W EdzH ' ' OdzH' dz Od
sSdzOtH' MOk Yy Ote" dz' W HjWej2' dzgj B O2 dzOdz" Mlsr

DOL OYMIlsOdz t jMfkzBdzd S OM" dzgOdz L " OF toH MOlsr
BBy BBdzy € JIslsjte’ tsdg Ewdz’ ‘¢ " dzHjjdz' @My dgls d3dzy € 4 Is' dzd |
DOLOYMIsOdz L " Or teH" ¢zoOdMIsOdz ¥ pdey wlteSCdw d3j d
N Odzf T BO2 dzf HOY'" &zZHOtHT™ W 2020 3 odzr N Odzff T 1§
Y"tc;OHr[8]
s * DOL Oy Mis @xlz dal he'dziz ' tc'zD "AIOR ™ W HIE " Y
fls j Y 50Ot toj dzglsOB jdz2 H' ¢ dgj B O
HOY'™ dz Btsdzfu’ LSOdezOHf. lidcecjlsoOoydqwdz y CjLJw' dg
sSEL " d&BH "' dz' ¢ dzj BO2 dzOdzr Misr dtsdzlsl MisdzCyf DPO RP dgBK
ritee’" L' dzejdz L jtelslsjkH'w dzgje' L g BOY MOIsT tsls O
Ndzg " dzj to' dg' W y"tcr dz@ dgH'" ¥y 1 dzj d3j dzlsls j tc* dz, sSdzOtGH T
Ljtelsjlkz Btsdzr f MOdZOZOHT .

1dtelslsjlz d&BOIsjtedOdzH Pigels 3§ Bz dzH M@ @Y dz'tc j IS’ TZH B H !
SIsOdzHT ¥ sBMisOdzO2 MEd2 vwdlsOte! Mmtstelsr y odeoddy Jels§ d
] 6 Odzls, | OH O, [dHjte YbpDdzj ¢2MmBjtce L jtelslsj dz' dzH "’
Mtels™ Odz" dzH " .

17 OF tgH T OtedzO2 r Mddzg Sydwdzr vy MmJjteE" L daz’ 3
HOY'"™ dz Mite' IsOdzOBr . wjBk d@EM jtc© Dt 6 Jj CIlsOter dzO

pfm' d3H ' ClthGH‘ U MOBPFmjds oz @tbdz@R,'250d@WH OtsH

Off 02 je'd CEG’ fO2HO BBEZODOAZHO ybDdzj JG' dz >
sh OdzOdzr g [Erdze -2 @HB2C M Ode YIsOdzH T [ 9] .

J JMmMgtd<cy Oz rtsmMfjatte 1. ¢. CuOdzOff IsT Y Is D
GjsOyqwdzr vy Cjrjw dzhy (Jdce'd CSec', hrthofmr,
LJWH]Jto dz' W "BLGOydE YO " alzj cyjplsd@iydw dzr Y CJLJWYHJT"
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HOY' dzH Ote" dz [ u ¢ DH' Misj d3d ' dzgj € dzj ¢' L ' dzH § NIl ts
IsOdzh r yIs Otraf dz MOf OMmMr dz BOODOdZOEZ bpDH ' Misj &i3j M dzaj MDD
Cjdz ‘

J M Wistel3zdzOd3j dz Odz" YISO2HT
N = A+ A1X1 +A2X2 + A3X3 + AdX4 (1)
& dzH OO, A, AWLS 54 WAWG Y JAi3dels IsAjdlg, S dOtHT W D dz' 3 Odg b

Erflsry wLrdgHT O dF W EL Glptegdzy v O dad@dg0ifipls (dd) BLilsXsd 1 ;
L' dzg' his' § 4%di'Sds'jdigy fdzg * X d3cs.

r Odzr "sOd&zoOdz L™ D' te sSOdzh r O dzr w "L T dgHT Y (074
OdzoOdzdzOdz € j2' dz sODOdz k" MiIsry "L " dgH" O dzO, ©O22yr d
He ' dze" hIs* ¢ ync€lkjdgim dzw ypdzgj qECjdgH' dz' ¢' dzg' W E
d 26" L G j) "BdsdoOH'  Mls j d3j dz' Y sdzH Odzz H " W -d3lef ©'dad € 'O dzj ¥
Yofmdjlsjtedz w Ised3j dz BGdzzT 4 & odzh CEtemj s s
BtSdzOH ' [ 13] . 1707t Edz' BHyjt6' dzg' W Edg d3H " dz' 6 °
nfpr dz" ZoOdz pH' Ml gjldepgttd ] dRp29g 14, 15] . ¢dzr dzDOdz
SOdkzH Ok Yy bpdzj EWHJ Iz ficrosoft [(~fMmJl [ 16] BOOH

1 Dlsdy jdzj e 3] dz) s@rdae Ole @Ptc dz' dzOdz Odzr dzOIlsr dz E
CetemjIsC " hlilsjtc' dzj , Y "ter dzf diplz 'y dzOl dzg ‘d3ig #sJsdztc B T Wis YD
02 BOYIsODr Issfr tcOY CdzddOls YO00HO2T . YJitllsibkz i
ZstelsOdzH T OkzH Odz" dzH O StedzOdzOMmMYy Odz RBJ Isj sMisOdaydw
a3 toL ' d3H J toH § (YOwlkOts, Oy { Odz) OkzO Isj tBifsjitc@lg Iz to
YOtODOdHO ' dzZ BBdZH'. DHDOWKOWK, Oy Oth3ID2 DAY dzH
CetemjlIsls’ (QBEMA Y tom j 24z dz 4 5D0Ot’ ) . atsdz’ d3j dz Y Ol Ot
2" BilsOh O IsjBfjtcOlkztcd® CEf X' dzWuyyd HgIOhdd e
BSAP Q34 dz Mp ' 6 HPtgtizic ¢ O A jdigHry) ) .

1-C | fijilg232 024 ' dzH OtcH OO’ Ok OdF ¥ KlsOh O kpokzd Ck' S Is

¢ 2 dzOte dbzO Isj B jtcOskzeOmr , Uwu
+-Stels Oh
2023 2024 2 qrdzury CEf " dz Ok Isy
Y OWls ( -14,6 -14,0 -14,3 -15,0 0,7
oyt O -12,7 -16,3 -14,5 -15,2 0,7
dzOz tor -3,6 -7,1 -5,4 -8,8 3,5
fmp lz' 3,2 7,4 5,3 51 0,2
3O d3" 15,3 11,2 13,3 13,3 0,0
BOEZMr 20,0 22,6 21,3 19,3 2,0
h * dzH | 24,4 21,7 23,1 20,9 2,2
Is O d3r 19,0 14,7 16,9 18,1 -1,3

[ OkzfMmr &5, OR dzkej dzH OO tstelsOM O OR&, V1 Ub j @i jctOFls
N dZHT Y GilsOh 0 SRt I "y dg 20,0’ . ¢ dz, kO L
CEtij s, "BlsjUds IsE®j dz BiSdZH " .

1dtlslsjlkz Yltee' LG jdz ' dzH OtcH OTM Ohs'tedgd@h wD  IDHisfigis' f

HjWUGj2Bsd&zBOHT . D0OWOt Ybpdzj OYf Odz O dZOte’ dzH C
CEYSr dzHT Y CELMi6SCS "dsGgte @ iz RisdemO, dzOEUgr7L oM
SE®Rjd BsdH' . ¢dz, Mpk'te, HBOR ts 02 ZOWKH WAL AN @
B3 HJ 2 dz CEYR,Is nthyidzn Jl g dD edsds H § ¢ jdiIOL) s flst
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2-C j fjilP232 024 ' dzH OtH OD' SIS jdz 4Ok dz h Oh ' dz BE dzh § 1o

PlsBsMW j eOdzh Ph 7 920 Iz g
b 2 azOH 2 r dzH +-Stels O (
2023 2024 | Btg'lsoh Cefortdl o0 by
Y OWls ( 13,5 32,8 23,2 16,7 6,5
oY O 5,3 26,5 15,9 13,5 2,4
dzOkzter 9,6 12,9 11,3 12,9 -1,7
Mo kz° 64,1 10,7 37,4 20,2 17,2
BO A" 2,5 76,9 39,7 32,4 7,3
BOE " 13,2 62,3 37,8 39,5 1,8
h ' dzH 10,6 63,3 37,0 57,0 -20,1
s Od3" 12,7 106,6 59,7 39,8 19,9
O L 02" dBIOREsMWNCd Qzr @ rydP Edzedalzh j 6° Stedls Oh O
Is © dz 19,9 GARCE] OBNiEBO. j & ' dzH' ¥V t©8@%0 I[sOd
OtcOdzr O dgH © B SdZ"  , JYU Y00t sSOdzOf IsT ¥y Edzg "' hIs
fMtstols T MlsOdzH OtelslsOdz 7 - Q j fAds jY)SOOtch dze sezdz' o3 ( § d dzO
EM' BH' @' dz' W MOyYylsOdzzr B2 dzh © HO ¢2MfMmBjtee Mmtstols
3C jMisgS’ T &H'TY GlsO"h O &O2d ybpdaj SOd&TY LT O tH
MOy kOdE" , %
dtels OlsOkz &zOter sOdzOf IsT ¥y E r d dz@lkzH © dzH
ssMsOd&O2 MCSH v dzl 82,4 80,1
v Odzj to 85,5 83,4
[ OH O 86,8 89,2
] tc O dzls 89,3 92,4
[ dHJ 82,6 88,1
02 MBJ GG 89,4 92,7
2023 YrdzHrw OB L, Yrtfn2j¢ 02 dzOt" dzH-O 3 D d
HjtoH] s e Qhlz ce@apilaf CjL jwHjto" da v "€ Pigkj Y20 M

4C | fil§jO2dzr ypdzj kOd "Y' LTO't MewlslsO®Lr ojcjlsoyd:"

1] ¢ ] k0Y§q " qwad maids | & ¢ & d

utstels O| jJo'| JGCEmE | ' oh Off BNl tozj { &1l dzr g [tI‘fr]Iz

Ceg hrw@hOoff Blltsdj| Glldri| o' Mk !
S BMs 0o : 102

W ls Gy | 2405 | 27.058.06 | 8.0624.06 | 24.0622.07 | 22.074.09

5 Odzj 16| 24.05| 27.059.06 | 9.0625.06 | 25.0623.07 | 23.075.09 104
[ OH O | 2405| 27.059.06 | 9.0625.06 | 25.0623.07 | 23.075.09 104
Lt Odzls | 24.05 | 27.0510.06 | 9.0625.06 | 25.0623.07 | 23.075.09 104
[ v jte| 24.05| 30.0511.06 | 11.0625.06 | 25.0622.07 | 22.074.09 106
92 M8 j @ 24.05 | 28.0510.06 | 10.0626.06 | 26.0622.07 | 22.073.09 105

17T O" tGH'™ W

je  dz CEcG' dzjdz §'-M@6 CGUGwe S 2 Wis
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Metelsls Ote, fils O dzH O teHlsYdglz  YEQjta-@ou@dgrded | elffy'st r dzn 7 . v Odz
MetelslsOter dzf W OteOMmMr dzH O N jIsjdzH ' € [ dHjte MBtels' o]

1 Jtelslsj 2 ozl €@002MAdzeyy . ) N dzH Oter LT Oor tc EM" d3H
JIskh’ WOCIstste tej Is’ dzH § EfMM' d3H" CIsjteH " W Bd' CIs' @
HOY '™ dz' dz" v hrtgh Ofr CJ EGj,v6" dzingzs BOGEOUKLOE dzH b, 8
B 5dzD Odz" d3j dz;B Ilhterddg hddryr¢ j L j ##H @ o™ dizH g3 dg'Oktt " dz2' W Stcls
Hj2 dz2 sk, MteslsOteHT W EL " dzH' &€ MdY§ Olsls OBO Ot

5C 4 Mg jO2 dz X D dz§ sOdzhr yIsr Lrort Eff" BH' ¢' dz2' W B

Htels OOz Ot 2z h Of 1 Il Ldzj LN dzH | d 1 Mk
s sfils O dz02 M Y3f)2 6,3 255 38,4 49,8
v Odzj t 6,6 44.4 55,6 62,9
] OH O 6,6 43,7 56,2 66,2
] tc O dzls 5,9 43,9 60,6 70,6
[ dH j to 6,1 43,0 59,5 68,8
®»2MBjtc@ 5,9 38,0 56,2 65,4
#lsOdzH Otels MBstels dO2 dzr L' D" DO YOtsODOdzHO, |
Mdf OllsOBOM" 2@ dz® 82 Odzu-Aigedd 2103 21 Md3 HJ 2 dze' OtO
Bd' SIsjf EMmls’ . ¢ dz, hJISJdZH‘Q MstelslsOteHr w ' h' dz

MlsOdzH OtclsY © Y Ote®pPp Odg4 @ ' &0 B - ﬁr]jslz{nltﬁJ)EfnlsftsD(GHerO
MstelslsOteH"™ W B Otdz'HD 'dzHEOdz d3 OY fidz@® @®GdzL " d3dH® (5 B OcC

[ 02 dz yodzj IsOdzhr ylsr LT Orte EfM' d@gH ' ¢ dz2' W Mt
dL 5 O0dzd S Odzr v Y " tcOd3" BS2'" dzh O IsOdzh r-wrjdglsy ) L
Drtc lOdzhr O dzr w " W' hCjdz' ¢ 'ls@Bds?2" 20,00 [ ®HO >l
Odzls Mstelsr 13 &/ ¢ " w' ' h¢Cj BsdZHr . JrortwH" (
tcls”™ MilsOdzH Odejs s Pzl 4 B 8P O dz' d3j-Hlzj dz ®ONMHHG 2 fi) Hac Isi
2'dze "L dz BBdZHT . [ ©O2 dzr 3 D dzj IsOdzh rwy IsfyOdarr O
MisOdzH OtelslsOdz O2IsOtcdzr YIsO2 027 ted3Oh r dzr ¥ B SdzARBOH' .

]

] 6
mts
H J

6-C J MBJ O2 dz' 3 D dzj sOdzh r yIsT L"DOMNte MtlslsOw" dg'-w  § ¢°
By nOded COdzr ¥ Y "ON

U dz

ststels OlsOkzd r " w' hCjd R' dzg' h s’ sOdzh r yIsO

stels Oh 0
stsMls Odz02 ¢ d 2 139,0 41,0 14
v Odzj t6 131,5 40,6 13
] OH O 168,0 46,0 14
| O dzls 126,0 44,5 12
[ dHj te 141,0 42,0 11
02MB ] GG 135,0 45,0 14

[ 02 &z LT D' teH' W Sddidwdzr v Yy "teOd dz IlsOdzh r y |
O2s0tedz’ YIsO2 O tedBOh r dzr ¥ BO2Y OkBOH' . ¢ &ZO2HO,
MOd Mis’ D OdzH O, Is4zh8 % IsOtc Qdz'00 rtedzH2D, 73 SO Ote’ B 5z
BS2" dzh O [ OHO Mistels® fac jfiyjdeisd W) c4 gzl j dz OL Yy " tcOH T
Y "OdR BAL @Y HY,23 &z 3y 5006 Mk Py MR &MEOSEB, L
d3®;)dzr |Suyrd3r dz" v Y”tGGd3r dzH OO d3®:_) thyrdzr dzr v
sOdzH Ok dzp Is d ¥ Sfiy ) lslsjEHcj cRHEjtech] j IS8 dze j da.
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7Ciyild O2dzr ypdzj Odzh T ylsr LT OrtGHTW jJC' YT d&zH'T Y Bl

gdtstels OlsOkz¢ [ O2 by sl dz r Ofmn dzr )
stsisOdzO2 M2 24,4 24,6 2,4 9,9
v Odzj te 24,0 28,0 2,0 10,2
J] OH O 25,5 27,3 2,5 10,9
| 6 Odzls 21,4 29,4 1,9 10,5
JdHj to 21,8 28,1 1,8 8,8
d2MBJtca 24,5 25,6 2,5 10,0

| ddetsdzj dz 3 D dzj dzd dzsdz Yy " hyr dzH Oter B2 dz" O J
LT D' @i MB j toE MEtdls273 P B d&NO, jW2CB1 6E @ jc®
LOdls fMstels' dzHO B j dzg ' dzj dgv ' . & dz, gl dz 3y, hoyo
dg dzh jto' dgj dz jtoj €h jdzj dgH ' .

8C jMisfjO2 &z ybpdzaj IO yIsr LrDrte "y d d W Y"twOd
d3®2 thyrdzr

Dr hyr dzn @t H'OUE'

o fOd& &
Ul ObORZ(MOdy dddsq dddsd o dd ° e "o
HOdZthYr thyrd thyrd Y'thdZ
s smls Odz02 M ¢Sf)2| 1550 | 38,90 11,52 38,29 11,27
v 0dzj t6 158,0 40,40 11,75 36,75 11,08
] OH O 161,1 41,95 11,99 35,15 10,89
| 6 Odzls 165,3 44,05 12,31 32,99 10,63
[ dH | to 154,8 | 38,80 11,51 38,40 11,28
¢2MBJtcc 151,7 37,25 11,27 39,99 11,47

[ O2 dz 3 D dzj LT OF toH'™ W Edg d&3H "' d&z' ¢ dz w j ¢
MOd Mis' ©OOdeH O, lsOdH' Y stMSOdRO2MS 2 v dlsOte!
MstclslsOteH" W E dzg' d3H "-3z' 16 ' YiZjc @ OfctOW@telzH O d'j @ lsyi Pdz' {f Is

9C J Mild jO2 dzr  x phdzjy dssOdz " DT teH"™ W JC' ' dzH' Y StlsOh O

dtstols OlsOkz dzOter pdz d3H "' dz' +0kr kyk

ssMisOdz02 MCIN2 W dzls 20,5 -

v Odzj te 17,1 -0,7

[ OH O 19,8 -0,7

] tc O dzls 15,8 -4,7

[ dHJte 14,9 5,6

dp2MBjtec 11,4 9,1

14t 05, y / GO 1,85

sOdzhry LT"O"tgHT W MtstelslsOte” dz w " h'" dzuj Jw yt
| OHO MBtelsr 19,8 Y/ cO YOdz flsOMmIs™ toH " .

Dtste’ IsT dgHjtelslsjlz ylteec' L'  dzéjdz ' dzH OtcH OO 0o
slst tor OQdzo Oh tcdls DH50LOYMIsOdzedz" W Y "tDOY H O dzC
sls@dzy ybpdagi M jlblsjdz' € i sbelafOstc rydD H OOt @y J W |
dp2MmMBjtce Mtels' zh® 11,4 y/ cO0 yY"ttOMO, Odz [ OH O
CEMJleC' h sMsOdO2MEd2 WwWdkksOt! Mtelsr ol d MOdr
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CJLJW dzL Oylsr 0or L' D"t MstelslsOte" dz" W Mmtstelsls2y | to,
Clhdze O2" tcdgONM r dzr O BO2Y OdzH ™ . [ ©O2dzr Ypdzgj IsOdzh
stels O O -dsdA dedds Odzr y Y "tcOd3r dzH OD T ovYykrtL d3E dzh |
sOdzh r yIsr k4T, B'%ez'ORcOdzH © Y 8D Ote ' B tsdzfn O, ClhdzHT W )
Mstlsr dz jMdfisd &BJ ¢ j-QHG % CHJs? Mdedz®f P &OHT . [T
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FEATURES OF THE FORMATION OF YIELDS OF DOMESTIC AND FOREIGN VARIETIES
OF FIBROUS FLAX IN THE ARID STEPPE ZONE OF KAZAKHSTAN

Yelnazarkyzy R, PhD
StybaevG.Zh. candidate of gricultural sciences, professor
Baitelenova A.A.,candidate of AgricultulaSciences, Associate Professor
Kipshakbayeva G.A.,candidate of Agricultural Sciences, Associate Professor

Kazakh agrotechnical research university named after S. Seifullin, Agtamakhstan

Annotation The article discusses the features of the formation of yields of domestic and foreign
varieties of fiber flax in the dry steppe zone of Kazakhstan. According to the results ofaamstudy,
the interval between the ripening periods of flax from thevdsiris 102106 days, fibrous varieties,
unlike the standard (domestic Kustanaysky amber variety), the growth and development periods lasted 4
days. Among the fiber flax varieties, the foreign leader variety is distinguished by a growing season of
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106 daysAt the same time, we see that in terms of plant height, the domestic Kustanaysky amber variety
grew significantly higher than the oil flax, in the range from 13.1 to 20.2 CM before harvesting according
to the varietal characteristics of fibrous flax etigés. And, of the foreign varieties, the highest was the
grant variety 70.6 CM, which increased to 20.8 cm compared to the standard one. All fatty and fibrous
varieties were found to be resistant to falling (5 points). Depending on the varietal chetiestefithe
oily and fibrous flax plant, the thinness of its fiber was determined by the physical and mechanical
composition, and the Lada variety was 29.0 m/g thicker than the standard in terms of the thinness of the
flax fiber, and the grant variety wds M/G thinner. Compared to flax in terms of ductility, the Thaler
variety was 0.4 mm shorter than the standard, while other varieties were 1.0 to 6.0 mm longer. In
comparison with the twgear average indicators of oil and flax productivity, the domé&igtanaysky
amber variety formed a higher yield of @8 C/Ha than the yield of foreign oil and fiber varieties.

Keywords: fatty flax, fibrous flax,variety, fatty acid, yield.
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INFLUENCE OF MINERAL FERTILIZERS ON PRODUCTIVITY OF BARLEY SOWING IN
KARASAI DISTRICT OF ALMATY REGION

My r z a b ay e caadida®e ofigricultural sciencesprofessor
|l dri sovPhD A. B. T ,
Zaki evaPhh. A. |,
Zhumab ay e vandidRe dbiolggical sciencesseniorlecturer
BukabayevRhDZh. T. |

T Kazakh National Agrarian Research Univer
] Shakarim Univer si tKazabhtanSe mey , NJSC, S
] M. Auezov South Kazakhstan University,

Al i khan Bokei khan University, Semey,

Abstract. Barley plays an important role in the national economy: its grains are used in various
industries to produce a variety pfoducts. Barley groats is a valuable and nutritious product. It contains
12-14% protein, 23% fat, 5455% starch, 55.8% fiber, and B% ash, and these values may vary
depending on the barley variety and growing conditions. One of the main agrotecheibads of
improving the nutrition of agricultural crops and increasing crop yields is the use of fertilizers. Mineral
fertilizers are capable of changing the direction and rate of humus mineralization in the soil, especially in
unfavorable conditions. ralysis of innovative experiments on the use of fertilizers shows that their
effective use allows maintaining and even increasing productivity. At the same time, only mineral
fertilizers maintain the initial level of humus, but do not increase it.

Nitrogen as the main component of new innovative technologies, plays a key role in increasing
the activity of microorganisms during the decomposition of plant residues and the formation of soil
humus.Phosphorus fertilizers play a significant role in improvingipost quality by slowing down the
rate of organic matter mineralization, which is particularly noticeable compared to nitrogen fertilizers.
However, excessive use of fertilizers disrupts the balance of energy and nutrients in the soil, accelerating
the praess of humus decomposition, which highlights the relevance of this issue.

Growing barley in the Almaty region, particularly in the Karasai district, using industrial and
innovative technologies requires the introduction of fertilizers both into thergbihgo crop production.
Research has identified scientifically sound methods for applying mineral fertilizers that contribute to
high yields and stable quality of spring barley. These methods allow to significantly reduce the cost of
barley and increasdsi yield. The effective use of phosphorus fertilizers together with seeds during
sowing is one of the key features, where it is important to take into account the supply of nutrients to the
soil.

Keywords: various options, mineral fertilizers, seedlingsyantity, determination, seed
germination rate (%), plant survival rate (%), varieties, biological characteristics, yield, quality indicators
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INFLUENCE OF NEW BIOLOGICAL GROWTH STIMULANTS ON  THE PRODUCTIVITY
AND QUALITY OF TOMATO CULTURE AND EFFECTIVENESS AGAINST DISEASES IN
THE CONDITIONS OF SOUTHEAST KAZAKHSTAN

Aitbayev T.EZ, Doctor of Agriculture Sciences, Academician of NAS RK
Buribayeva L.A.2 candidate of agricultural sciences
Aitbayeva A.T2 PhD
Abdullayeva B.AZ? Master of Agricultural Sciences

'LLP ¢Kazakh Research Institute of fruit and vegetable gro&viAtmaty,Kazakhstan
’Regional brancltKainare of thegKazakh Research Institute of fruit and vegetable groing
LLP, Almatyregion, Kainar village, Kazakhstan

Annotation. This article presents the results of research work on the influence of biological
stimulants of plant growth and development on growth parameters (phenological and biometric
indicators), quality indicators (@ matter, total sugar, vitamin C, acidity, nitrate levels), biological
(degree of development fungal diseases) and economic (yield indicator) efficiency of the tomato crop.
Scientific research was carried out at experimental sites of the regional bkaohr" of the Kazakh
Research Institute of Horticulture and Vegetables LLP. The following types of biological plant growth
stimulants were tested in the experiments: 1. Superior 2 Flower, 2.0 I/ha; 2. Superior 2 Flower, 2.0 I/ha +
KompleMet, 2 ml/kg; 3. gonic Plus, v.r., 0.2 I/haThe results obtained showed that the use of biological
preparations accelerated the development of phenological phasésdays and had a positive effect on
the formation of green mass of tomato plants. Also, when usinggidalqreparations, a decrease in the
level of development of major fungal diseases on tomato crops was noted, which contributed to a
reduction in the recommended regulations for treatment with chemicals3bynies. The results of
laboratory studies shad that biological preparations had a positive effect on the quality of tomato fruits.
The main indicators of fruit composition were increased, and the nitrate level was below the maximum
permissible concentration. Treatment of tomato crops with biologiitatlants increased the gross yield
of the product. In comparison with the control option, from 4.42 t/ha (21.83%) to 6.90 t/ha (34.07%)
additional fruit yield was obtained, respectively.

Keywords. Tomato culture, drugs stimulating biological growth and development, phenology,
biometrics, biochemistry, fungal diseases, biological effectiveness, economic efficiency
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DISTRIBUTION OF DISEASES AND PESTS OF FRUIT AND BERRY PLANTS IN
NORTHERN KAZAKHSTAN

Kanapin Ch.B.%, curator of scientific collections of the laboratarfydendrology
Akhatov K.Zh.*, Head of Dendrology Laboratory
RazhanovM .R.}, candidate of biological sciences
Mukan G.S?, candidate of biological sciences
Shadmanova L.Sh? PhD

!Astana Botanical Garden is a branch of the republican state entefprisee right of economic
management Alnstitute of Botany and Phytointrod:!
the Ministry of Ecology and Resource Conservation of the Republic of Kazakhstan
’Republican state enterprise with the right obromic management "Institute of Botany and
Phytointroduction” of the Committee of Forestry and Livestock of the Ministry of Ecology and Resource
Conservation of the Republic of Kazakhstan

Annotation. The article presents the results of a study of thegshyiitary state of fruit and berry

plants in the natural and climatic conditions of Northern Kazakhstan. During the work, plants from the
generaRosa, Ribes, Lonicera, Hippophaad Crataegusvere examined in several forestry areas and
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nature reserves irhé region. The focus was on the prevalence and development of diseases such as
Phragmidium disciflorum Septoria xylosteiand Pseudopeziza rihisand analysis of pests including
Macrosiphum rosaéCryptomyzus ribissndRhopalosiphoninus loniceraPata fran field studies showed
a significant influence of phytopathogens and pests on the condition of plants and their decorative
gualities, especially among representatives of the genga whereRosa caninandRosamajalis were
the most affectedAt the same time, representatives of the gddippophaehave demonstrated high
resistance to diseases and pests, which opens up prospects for their further use in gardening, landscape
design and reforestation work in the region. The data obtained caméddoe basis for the development
of strategies for the management of phytopathogens and pests, as well as for further phytosanitary
monitoring and improvement of agrotechnical methods of plant protection.

Keywords: fruit and berry plants, phytosanitary cbiion, pests, plant diseases, phytosanitary
monitoring
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