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(90,3 Mmd) .
s fsCOLOIjdvd wBhHj2 d fttsHEzSCIsdo dats? Ck
sd3j tedetsmisd dzj HAKPAEZO0 QSIS ) oy figsiy dal i dzefrprdzd dzd 2
B# 2-L1-78( 17, 2 Mmd3, fslsde JdMmn-Ehdse W]@)ﬁdgdz%d@m
sYyd, UdJB & dnEdHE Ai3nselsse (15, 0
I1ts Ctsdzdyd Moz f tsdzdetsyj dzde" = L § o &3 lsj dz€ O
sHdzr | Msitlis@ dgls . 1 2[,H4dzOCts s sk Mmisj tod
sls TkHhd) (-BOPI®DE, fs( ABE dzj 8 ¢ 1 Yots 1 dz'd
BOMMJ Lijttdd f @jlsjdsd ofmj o hd§ mw  dzd
ftcjosMAtHYls MAasHAG | Metls Qu2-2519 dx0je df GitOish
fts d3OMMy L JjtedO M w©OMIsj ded v .
g4 yYddze wfftcjH]dddy EMmss2ydetmisd or Hjdzdeh
g2 € otLHj2TMsads Y OCkStkts L OMGdbdkEDs §ls 0 dd
Isd 3O dz! dz' dzd € kDB Nasftc Cysfieedgdls ©, O IsOC 3 JD2§ sdzts o
d fsodsjMisdetsds oL Hj2Misad?2 tIddkd 3 % OCIticOd
[ Odedz’ | IsOBdzdyr 2 §fsCOL" 908 ls, ylsdstsLdHnf? fisldzej
WOoCktstetso L OMtsdzj dzgdv d L OMkrd tj Ocdtetseo Odzd f ts
[302214 5 §BC0OLOIjdvd {djtecdd 4 tddgte @ lE O dedferts tofip i
L Od3
wO¢

PTTOQEETg TR
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OB dzd YPs @Y sdzsecdyd M O S OwOCIsj tcdfmdsd © OH g3z ©® tizg BzmB b dz§ B dzff yj Milse j dzdz" d@3 § 5C O

23 ¢G.

) 10L90d I msls| skmisdMmlists ] zZO9o dzOW i lsj dz€ O] 1 etsHEZC Wiy | &dzw

1/ BzlsOdzl tOMmlis | dz tcOMmisj dzq L § todz

sBh @ftesH|HdzZdd Stsdzd yj Mlseo|Milsj to|] BOM L jtocdz Misdzts| Zctsy
sdedi M3 hls. -dzsfll L oy G %
fsdzdg| P Ef dz] % G

1 2 3 4 5 6 7 8 9 10 11 12 13

1 [ 22-2-1-4 98,9 10,4 7,9 17,4 103,0 11,1 9,7 3,68 29,74 30,26 49,6

2 |stsdzlstetsd 125,5 4,1 3,2 18,5 90,6 16,5 15,1 3,15 11,04 13,59 44,8
¢2sjtedd

3 | [ Jf 2-2-2-26 92,7 8,3 7,0 14,0 125,0 15,7 11,2 3,78 27,61 25,37 52,1

4 |[ o 2-2-3-38 94,7 13,5 8,7 13,0 120,8 45,5 27,4 3,45 29,11 23,08 55,1

5 | [ o 2-2-3-43 90,0 5,7 2,7 14,7 150,0 18,7 11,1 5,26 24,76 22,84 52,6

6 |stsdzlstetsd 107,4 7,2 6,6 15,0 115,8 26,4 18,6 3,41 24,74 25,02 49,7
[dH]jte

7 | [ & 2-2-1-49 84,0 6,0 5,0 16,7 151,3 21,7 12,5 3,67 21,80 16,63 56,7

8 |[ & 2-2-3-56 86,3 8,0 5,7 16,0 181,0 23,7 11,6 4,04 26,27 18,24 59,0

9 | [ o 2-2-3-57 85,0 10,0 7,0 16,0 163,0 47,0 22,4 4,10 27,82 37,06 42,9

10 | [ 4 2-2-1-67 92,0 11,0 6,0 15,0 196,0 64,0 24,6 4,56 28,81 35,41 44,9

11 | [ u 2-2-1-78 87,4 7,0 2,6 17,2 162,2 18,6 10,3 5,02 13,41 13,58 49,7

12 | [ n 2-2-2-91 85,7 7,6 4.7 16,0 158,7 67,0 29,7 4,13 24,49 18,49 57,0

13 | [ o 2-2-2- 86,7 7,0 4.7 16,5 168,7 57,0 25,2 4,43 25,40 19,40 56,7
101

14 |s sdzls B ts d 90,3 55 5,2 17,0 121,2 12,5 9,3 3,61 17,65 13,32 57,0
g4’ tc wbzd

JHJ 2T BAIsOdzls oalststetsets § tsC sdzj dzd v ;
T Mstels ¢ 2 sijiitsdedy, w4 to Tdnlisdelisr [ d[H | to;
1 Jtco OV  ofdetcd B "1 B)Istcr | dzgj 2 Istetsdz .
] sstcOW Y HaCle u tsics g IdlaCl+3 v tsteB d Is .
stejlsiw ydWtO: dtsdi3jtc B@BzlsOdzsdzr = tOMmlsj dad 2 .



RL Istejn orf Hjgfffe hffEEBWE Solsdfo detsfisd gz ls Odzls dzr -
Mstels O [ daislstdzd yo dzfpw 3f B2BD6zls (tslsster 2 ffojoLtshjd
otsL HJ 2NpBladd dintsteB d Is 5 d3: fts 1 dzi oddzD (i85 80O fids OB
ofMrty J Misidqdz@nj4walz d 10, 6 % defj otdas - o 'ff fiptslcjs Mk S 5o :
Msteedlsz®dz 1, 0 Mdz. ¢ s MHca@i s ds JEHRRRSE ) 2 Hisd
dmrtsHdze Wtttz f i deGnaSsQdlsdd M E3WiedzOn 0s,j6 o)
Emlsts2 yd Nshds dmMEtcs dlslz or Hj dzddzd ! sOCy | BklsOdz
[ 3t 2-2356 ;332357 du2f22101, Colstster j§ L O34 Isdzts  t
Vst 5 {djttcdd fstOmsOddwy d o fyAHsdsjofs dn
ftoestesmMisSC s (tedfm. 1).

NaCl

Cop0bur NaCl+Cop6ur

Kontpons — copt Crip Cymyst
{ qinzE [ OB 5L OBEdzOY oMoty jMis! dzlsOdsss d
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OB &z Y PORGIOLSEdzOW o MAtsy jMis: Mj &Y dz, -\pj dadg defef oth te[ch O St iyt brifsj CE dpiscfits @Rtz @ dzdz? -
" OCksOkd LNa@)sdf zdOME R d ( Mseesdl), 2024 ¢.

- [ ZlsOdasr NaCl (1%) ustBdls (7, 5¢ NaCH 4 steB dls (0, 5

i/ I Matsyifmls: | Irmesll Imasyjimb'] 1"l I Mmasyjfmis:] I Mck

YjtejL | ujtejL wOMis)l yjteji ujtejL ©OMIsy) yjteji ujtejlL wOMmlsy

Hdzj 2| Ud 6 L Hdg¥ Hded 2| Ud teg L Hda¥ Hdzj 2| ud teg L

Hdz) 2, Hdzj 2, Hdzj 2,
1 2 3 4 5 6 7 8 9 10 11
1 |1 202214 92,6 100 5,3 22,6 96,6 4,6 77,4 99,4 6,6
2 |5 5dzls o s dz 98,0 100 7.4 40,6 100 7.8 92,0 100 8,0
3 | 2-2-2-26 97,4 100 4,2 62,0 98,0 5,2 25,4 97,4 5,5
4 [ of 2-2-3-38 76,6 90,0 4,2 28,0 91,4 2,4 314 94,6 5,8
5 [f of 2-2-3-43 28,6 80,6 6,0 22,6 90,0 2,8 66,0 92,6 45
6 |5 tsdzlststs dz 78,6 95,4 5,6 30,6 87,4 4,2 70,6 92,0 4.8
7 [ m2-2-1-49 79,4 95,4 10,5 374 99,4 4,6 29,4 99,4 7,0
8 | M 2-2-3-56 96,0 99,4 10,0 60,6 99,4 8,0 40,0 98,6 7,6
9 |[[ u 2-2-357 97,4 100 10,0 62,6 97,4 7.7 68,6 97,4 7.2
10 | [ M 2-2-1-67 52,6 100 8,6 18,0 99,4 41 50,0 96,6 5,8
11 [[ & 2-2-1-78 95,4 100 11,2 17,4 98,0 5,5 24,0 100 54
12 [ [ 4 2-2-2-91 51,4 99,4 8,2 24,0 94,0 2,8 70,6 99,4 4,7
13 | [ 4 2-2-2-101 98,0 100 11,7 32,6 100 9,7 36,6 100 8,2
14 | s ts dzls tc ts dz! 88,6 100 8,2 44,6 96,6 8,4 87,4 98,0 6,8

vOCdd3 SBtOLtdR, &0 doOyod dts?2 MsoOonHdd oOLodlsdw tOfmlsj dadd dfyts teleld Isof
tslsdzd yd dzd i+ ;AR isOal®D-2fF-26H, | toz Mtstels Of su 2-B3-Gubz;e@lg2-3-5 7 ¢t 2§2-2-101.

I 4tOfmisj dzdw, o' Hojfde] oShfdpdipyy fijls ofj dzdzr di3 § 5C OL Olsj dzv 3 Mbstekz S bkt EZsy O
foolbttedtsdisz Bdtdj stedyuj MS sz 0dOddLEZ, f yjd ¥ dLikzyjddvw dzOmdzj H iz j dztsl

[ Odzdz" | kOBd&zdYy' 3 (sCOL' 9o@ft, | misisz ®Is dig dizsfyls of j dgis ©@ oly dz'f js drpdsdedz X ,Is Iz
5COLOddMm! MRty ddhd fis.fics cadds jfds B3dsfdz § s5C OL Olsj dzv 8 Mtsh teOdzd dzd dzO Mz H Lz
[302214 MO ¢2sjtedds, dzj Mdsslstew dzO0 MdzOBEk: EkfMss2ydetsmis! ¢ WOCktstEO
McOo dej dzd ¥ f dMABHAS?2 Wsttds?. wipi22-404a,; iz§ T dijchn wo rdhysis]j? |, t @MddsidRiEd, 27 Fd L
dzdyJ dmMratsHde 7 Mstelsso .
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v OB & YOSBY sk dyj S Ow

nOLOCIsjtedmisd ©O H ] © tlzld ¥  dzdpdzd B dzd wJ Misoe j dedz’ 3

Ztetsy Ow | 2024 @G.
) 1 OLoOdz I Mslskmlsdmists ] Z0o dzOW djIsj dzC O| 1 tetsH 2 € ety [ tsdzw
i1/ BzlsOdzls e OMls § tcOMmlisj dzd| L J tedg
Mds |sBh (ftesH| Hdzdq CSdzd yj Mise] Misjteq BOMA L jtcdzMsdzcd etsy O
sdod Mmd3 hls. dzesfls| L § tod
f sdzdz! h 24 dz
1 2 3 4 5 6 8 9 10 11 12 13
1 [ 3022-1-1-4 116,8 10,6 9,9 19,8 135,0 3,3 2,4 3,84 37,32 27,34 57,7
4 s sdzlstetsdz4 129,3 3,7 2,8 20,0 104,4 17,3 14,2 3,48 10,88 13,75 44,2
025sjtedds
5 [ o 22-2-2-26 107,6 8,8 6,4 16,2 136,0 51,4 27,4 3,81 28,25 28,11 50,1
6 [ of 22-2-3-38 112,5 9,6 8,5 15,16 139,3 57,3 29,2 3,79 33,39 28,21 54,2
7 [ of 22-2-3-43 113,4 11,5 9,8 15,6 138,0 60,4 30,4 3,76 42,82 26,07 62,1
8 s sdzlstetsdzy 119,1 9,8 9,3 14,3 118,3 19,1 13,9 3,38 30,93 28,67 51,9
JdH]te
9 [ 422-1-1-49 108,8 10,4 9,5 19,7 109,6 7,0 6,0 3,85 40,92 27,04 60,2
10 | [ su422-1-3-56 114,8 9,3 8,7 19,6 92,4 2,0 2,2 3,66 36,36 26,17 58,1
11 | [ 422-1-3-57 102,2 10,5 8,8 16,5 91,7 12,5 12,0 3,79 39,28 28,57 57,9
12 | [ 422-2-1-67 108,3 11,0 9,2 19,0 100,2 4.8 4.6 3,82 38,45 39,27 49,5
13 | [ 3422-2-1-78 108,4 9,0 7,2 20,2 92,0 7,4 7,4 3,67 36,00 20,25 64,0
14 | [ 422-2-2-91 108,0 8,8 8,0 19,4 98,0 2,8 2,8 3,96 40,28 36,31 52,6
15 | [ 422-2-2-101 118,8 10,3 9,6 19,5 100,5 9,5 8,6 3,90 37,73 25,50 59,7
16 |s sdzlsttsdzy 119,9 13,2 12,8 17,5 102,7 7,9 7.1 3,58 35,37 32,29 52,3
g’ tc 4 lzdzl
JHys3TdzlsOdzs g stoff tsC tsdzj dad W ;
¢pifmstels ¢ 2 sidsdeds, tc wt z dzlnSfels] [ dH J ts;
1 jtco OW odeticd B 1B)Ister | dzj 2 Istetsdzr .
l sstcOwW yHaCiu tsics g IBlaCl+3 w tsteB d Is .
stejls!w ydWtO: dzsdzd 6 BBzlsOdzlsdzr = ttOMmlisj dzd 2 .
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15 fesHECIsdo dats? lefr]lsc[fr]lsts;) YUjlC?2 L OS5 ds,
flowL Odzts ) ©OL d&JUudjd ckfsslsr MistwddY ©OMs  dd 2
sdzj HEj s tslsBjsk @b gz nbtiz,;ls;ﬂzgq Bzls Odzls dz 7 dzd

dkdzzr ¢ OL @zPh ' Mdd dAd,dedzj j, O k MsttlsO ¢2sjtedd
[ 2dz0B dz¥ HOdzZOM! B OISdEOW ¢ Ol d dz0O.

1t Stsddyjfmlsak d &OMM] Ljtejds ) ¢ k0o dets?2 Bj
tcOfmlsj dzgdw oMmj o©rHjdzdeh djMmw dddd?2 MmMottlstse ¢2s

9

J ddzgd 2 MstclsO ' tc wlzdzk-' s CSdzdyj Mmlseolz L jtojdz M
W stcdsr gdzd dzgj MCtsdz? €5 EMlkzyf Odzd f sMmdzj H dzj Bz, 0]
SHdses t©OMmlsj ded W ftejosmMatsHWIls dMatHMKGES W s tc 3z
ftosHEzCIsd o detsflst & By des M sdz! L 59 Ols! 9 COyJj Mk
9’ M sktesy @2 de' n Mte

g J d&3j 2O o fMmjn SrHJdZC[Sth v dBwEzlsOdzsdzr » dzd dzd 2
oCdz¢ yjdedw dm © GjdzsWtsdzH tdmMO d My tsdz L 59 Odzq
nddsiBdui e M dicudd. | e

ANd dzOdzind to 5 ORI . d Midzi H 5 ® O dePi3$ PE s df\jsHIE eOigdiiz
¥ d dz0dzind te ts o O dzefsvj nlﬁizq’uglzﬁgﬁnfldgtsu’tetsdtﬁa@dg,@@HdzOIZ{M@]L
i &z MEsEts ALY 2Mmlse O t My zBBA 4 §9 2 &bl .0 DEs Q dz
o' M sftesHEzCIsdo dz' A Mslstse d cdBtdHBo L 4 todats
BBlsj mdetsdztsa d GJdzj IsdSd, YdLdsdasedd, Bd&nmd
ftesdLotHMiso O o wOzdzdQ Kz B HEB J daztzOr s OL Or Mls O

[dlsj OO

1] Jwvatse,dddedm. [ desots] ftesduefpsHEfilsa®dzdj cf jzsy ts @
d Hts{ tsddg Qedkidsils.j tBztdd, M2005 .

[2] Hedayati, P, Monfard HH, Isa NM, Hwang DJ, Zain CRCM, Uddin MI, Zainal Z (2015)
Construction and analysis of an Oryza sativa (cv.MR219) salieiaged cDNA library. Acta Physiol
Plant 3791. https://doi.org/10.1007/s11 7385183 4.
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12931

[4] v B toL Ok .SRR dzgdzts® Oyd sdzdz' 2 f2zls! ©WOLadlkdwyw wdmtse s
d fJijtemifjSilsder /1 | Olsj tediaa® ¢ Isfd juy ik dECHdisizazts o @Epparisaias
shdzseo ™ tw©WOLadlkdwy tdmMseasHMisea © o s OL @ARAISO.APGT. d MistcOd

Bl 1 sHsd, ME.d-1,02B85M" dzso O g. [ ., | Oists dzts o | . s.
~nOOSIsjdMmMisdS¢d BdKOL destsBteOL dVW dMrtSHdBES dOIsj ted C
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Metclstse ted MO~ . / 2Ok § Ifls, $APAT @RAFOE 8201 2 & 20-26.

[8] Viana, V.T., PegorarcC. BusanellA. Costa de OliveiraMutagenesis in Rice: The Basis
for Breeding a New Super Plant, 2019. DIDL3389/fpls.2019.013260rpus ID: 207958102.

[9] Yanjing Su, Guoqi Zhao, Zhenwu Wei, Changjie Yaand Sujao Liu //Mutation of
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Annotation. The article presents materials of research results on the study of mutant rice lines
isolated inMon producti vity, 0 b-tays iand dadt neutyons tom ieharitabildynof  wii
acquired traits and their resistance to salinity and drought factors. In rice varieties AyKerim, Leader and
Syr Sylui, seeds of which were irradiated with ionising radiation and treated with aqueous solutions of
NaCl and sorbitol, 11 mutant lines differing from the initial forms in selestadnable traits of yield
structure were isolated in MSeeds of these mutant lines were studied for salinity and drought tolerance
under laboratory conditions by determining germination energy and seed germination, as well as
measuring the height of dday-old seedlings. As a result, 4 mutant lines were isolatetl2R42-2-26;
M3C22-1-3-56; MsC22-1-3-57 and MC22-2-2-2-101, which are superior to the original varieties Leader
and Sului Cheese in length, number and grain weight of the main panicle and one plant, as well as differ
in plant stunting. The data of biometric analysis of iants confirm the superiority of all mutant lines
over the original varieties in terms of productivity. Seeds of these lines were transferred to the breeding
department for their inclusion in the rice gene pool and their use in synthetic breeding.

Keywords: rice, variety, mutagenesis, ionising radiation, salinity, drought, tolerance
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2024 3 " d&zo N d te Ofmisr dz' vy rcr 0 MmMezdkzOteH'™ W HJj WG,

Cetefmj s’ dze¢ j da. SEtc' f BlIsrtc0DOdHO2 Y jto Oflsr dzr y
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Oz" dzh Otelz O r dzr Y HOY '™ dzH Ote" dz J ek BOtr Mr-dzn O
cdwdz vy 1Isd ¢ Odgr H"tr! fy ) 5dz0 O Y82 dzd30 2, Ol
Y sdzH Ote’ dz IsOL OdzO dzlz dzbIsd 4 M' dzH § B dzd stcOIlsd o Is

5 Mk pOL Odr OknOdy BE27 dh O
YOh M lsy " dzOteH Odz Ocdzr gD Oz Mz

g’ toH Qtedw™ EL j dz' dzj dz,
PE&Q4dytE'ddz W CEthjlsC' Nl

it/ Dn"Br U"LHOtW
dze Bj | #3183 ww| SO4 Ca Mg Na Y s dzH
Odzd sdzH Ot COlsdtdzH Ots
- - G/ 4 &/ ¢/d ¢/ d é/d é/d e/ d G/ dz
a3. + €9 a3. + €9 aB3. + €9
stsdzdzj CIstst
1 s-2 0,000 0,146 | 0,180 | 1,100 | 0,200 | 0,153 | 0,181 1960
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6 |g'" teH @ 0,000 0,201 | 0,160 | 1,233 | 0,150 | 0,140 | 0,328 2203
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6-C J M jDOL Odzr OZHOdzr dzH OO Mz Otc BO dz' YdtH' W 2024
B dzj tOdzdL Oydwmr dg w CEeEteMmj s h'
t/ Z Otz Oh r dz' Yy [ ddzgj tOdzdL OydWw
1 Okzter L D' &2
1 vl Cls' BOJ ¢ 11,58 9,62
2 PteC jdzn j Iz 8 7,02
3 Dtsy OB OR'T 9 8,19
4 1 j SOt lsOd 10,74 11,5
5 rOdzy sy 0 BO 8,85 9,26
6 ] tedz' € 4,27 4,37
dlzHOdz B2 dgf 8,74 8,32
Diste’ Is™ ggHITte.” N J 6" d&z6 j dz N4 tedzj te Odzo Oh yr fn

Ofglsr dz' y mMzrnr w CeElsj to'YdS ffr, dzlz OYO) t6 B3IBRCIS WzHdz'CC
BO2 dzOdgr fMlsr ststfr tcOy Y"tcOdr dzH OO s L HT Y 5
Ofglsr dz' y s OL iz Y52 BOMr dz Y OMO2HT . 1"z E
EsC L@ " hIs' ¢ YOomdJls' dzj BO2 dzOdz" Misr .

slihit'h jce' s dz' ¢ 02 BOY IsOtcH OO " stsfr tcOy
MOYlsOkzHT wB ' t8 "' toyip dz Ok mf Odz j ¢' f NNnN24Mm da
Cut" hils" ¢ NJtH' yswr hyo HOY ' dz a3 dz Okr Ml
stsfrtcOyYIsr w s" L HOdZ { Cjllz' dzj ) 5 dz Bjtod3j Iz,
0" dzf ik d2j@e Q H jy S dzHiP dzr ff sl tolz.

t#lzOtc dz0O dz' N Jdtodzj toH " W B dzd stcOIsdols’ ¢ ¥ ODHC
S LHT dzr' ¥ CeEtemjIsC " h ' dz DOL Odzr OkzH Odz Dtsy O
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THE INFLUENCE OF GROUNDWATER ON THE SOIL REGIME OF THE KAZALINSKY
IRRIGATION AREA

Musirep A.P., Master of Agricultural Sciences
Baimakhanov O.S. Master ofAgricultural Sciences

Akylbaev K.I., Candidate of Technical Sciences
Shegenbayeva R.K.Master of Technical Sciences

Kyzylorda University named after Korkyt Ata, Kyzylorda, Kazakhstan

Abstract: In the 1960s and 1970s, rice crops increased in the Kyzylorda region and the amount
of water flowing through the Aral Syrdarya River decreased. Due to the fact that the Aral Sea became
shallow to a critical state, the sea split in two, salty sediments from the seabed scattered through the air,
deteriorating the fertile surface layer of arable land in the region, which negatively affected cropryields.
the summer months, due to hot weather above 40 degrees and dry air, the process of salinization of the
upper fertile soil layer began in places located near the surface of groundwater. Due to the increase in rice
cultivation since the 1970s, work has begun on the engineering system of arable land in the region.
Control pipelines have been installed in engineering planned arrays on a design basis to monitor the
groundwater level and determine salinity

Due to the proximity of the Aral Sea to the ecological disaster zone, the irrigated lands of the
region require special care to obtain a good harvest of crops. The maintenance of arable land should be
carried out in accordance with agrotechnical requirements.

In recent years, there has been a shortage of water for rice crops due to a small influx of water
into the Syrdarya River. As a result, attempts are being made to cultivate rice in smaller quantities, as well
as crops that require less water.

Keywords: soll, irrigated lands, hydrogeology, water, acreage, fig.
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OYUHOIIIEY.OdzOH O DT L " dzstcHO tsBdzr " dgr w j @' dgh ' dz' ¢ ¢
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MW OlsdBsBddzdL Oydw dzOE n [ 1@ Is] tc v fAOIsslsl j dze | dz. seEflsj
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jtemf j SIsdals’ Y sdzH Ote" dzf v B' t6' WismhW OlslsOteH * B d
B' dzOIsr dzgH'" YIsOdz L jtelslsjlkz y"d3 Mr &z © HOY'" dzH OteH ' W Is!
G' L' dHJ G Bdtstftcjf OtcOIls j dlSE dzww G IsZH * . Is O de@ tfy IS Bt 1B 1 Wiz'
NG ' L' dzé j dz IsOdzH Oz dzp sy j dfg bedz! W iPbsdg!r W Otstisls Oh YOp dig " L &
SdZDOOdzH" D dzO Y OtcOBOMIsSOdz L jtelslsjkz dzplsdyfJSBEQEEHT YOY
9jGjlOydqwadz vy HOMEZ" dzr we d 5 K §k[gidzlzls ¥ @ OR flswy' detiHidy @D
EM' BH" S w Bd' Cl' ¢' 2 2Az'SnyPd’ HzO tAQ 1Tts,Cipd® tzea O BoR Y ' a0z
Edz" i3H " dz' ¢ Hj ®i3r6,d" iy @O tyH A GHI 6

[ Mro0dz "ymof Hikwdiezs P esls | tjitg ODfcO®dz HQ CE tolf
BOY'"™ deOfgy Ofr dzO0 MizGOAD Odes® (36, 4) B i)k u Q@@ Q tc fdgd i C3
MOdeH @gg'ded " CIs' ¢ [ dpdg. Ish W OR flsiydz'hfiy 'Odz@ tc dzp Is ¥ jydigjOted tadzH

w_\cg_mct.:: =0

CEtemMiBO2 Y OdzOH T . dbtcf O HOY'™ dzf dz" W E dzg' 3mf ez ¢ 'Ols &t dzj t
Y B8dZHORZDOdZH O 16, 2 y/ cO BBAZH' , B'" dz B @Y IdrOfindREz MmO
(16,1 vy/ c0O) ybMmb didhyQeddsddzfj'tgc juzH Odz NEB"  dzHj BOY' dzOk
182,4 Y/ O Y"tcOH' . 1 "dz BOMY-D5 dzP My Pdad® dzifZie etz IO Elztlz iy dz!

Ivdz EfM BH S w YWshWstedRjde YistejClsjdz® dz' W Istsdz Y
#jBjB", d3d dzj tt O dzH ' Isr wO2AIsyr hIsOtcH T EM" &3H " £f Jlstsdz" O
WY SteH' SOM" &3OdzH Ok Oty dz¥ HOY' dzH' W WishW stedsj dz
Sls’ t0Odz. 4 "d& SOBJODOKO jto' &3j2k' d2 WMt ysMr d i
OzOIsr dz W sW Olslsr s ddzdL Oydw dzO2Is" dz BOSCIsjtcd W dzOtcH " ¥

v toj $H jJgE IO dz h OtezOM T dzr T BOdZ OL T YIsry HOY

BOCIkjtedw &zOte, Octtlj R dsdscdy.

s' o' gfsp.or B' todzj h j§ sdey " &zH" YISO ILtsfr tcOY y*"
H' Misj te* O20tcd Ll @2 B LiIszezH, . Ok' to Isj n dzd € Odz
dB3d dzd tc OdzH T sr wO2lsyr hsOte@y QlsdptP@azH"™ j ¢ Misdzd OB
YL gy OfmM" OIsr dz L OBOdOEZd Y Oty " dzH ' d 6" dgh " dz' S
Br MOdz' : jce' fmls" ¢ YOBOIsr dz@ w Y OIslsr sr Or LHO&ZET
Dicj S il d2' v IstOffy ey Y " tor dzf o3tizfle’ Psigs @0 Grllz stcls O dz'

r ndzghji o * dz' s LT YEeEdzH " t6° My d3" dzH J IsIs”’ IsteH J
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Ysted CIsj dzz ' dz' W dzj 6" LG Wi Bedzslsfide’ ddolr dzs "M te
HOY ' dzH Otoff)'étf jus 'lIfletn "ISij'Ld@ jIsjH' , J &' dgH' Y"tcODOY N dz
Is. B tcj MistNdEEHY dz0 IsEL " d3H ' dz' C[IS ') Oz ¢isls Asds@ ) 't OY kO]
¥4 ¢ i@y " de " BB dz HOMRET IsjJdzjg H" , HOY T
Okztckz zZOtDO ddizdzzdzd s Is” i3 eas dis Efy | @AM tZ' & O tc Us@ hdyj iz
HOY'™ dzH Otlgsdg@Ez &3 Odzz nh " dz yr dz MO2r dz bisffk Oy y
IsT wO22Isyr hlsOtg?]. jdzg ' L " dzj H'

rimdedy yllo"dgHj Okrdz hOtelzOhr dzr OF HOY ' dzH Ot H
Hh'dz 175,5 ®&BJdzdzdsd ItsddzOHOd OMIsOd ~ddidwdzr y
Y SdzH Odz" dzD Odz W SINB U6 tom ) ' WdgHS'j Xls j5tc OeDW ' j tc Odgj ¥ ©'datz C
ssfr tOYIsO Y Od&zOH' . Indz btsfr Oy d&BOLtedyOMm" dzO,
tedL MY jtcO BOCIS] tedw dzOter dz@ W B dzfpj dzn " dz' ¢ ' daj C 4 to

dbzr &z hOtwkzOhr dzr OF HOY ' dzH Ote™ dg" W WismW sted3j C
fJjtwmMf jCIsdols’ Y SdzH Ote’ dzr W B' to WismW OlslsOtcH ' |
sOB " dZOHT ts dz' ssfr tcOyYi BdEYSS deistisdfcdDRe] L dglgiides” ¥
MoOw" cOkyY " zZOY IsOte (BIStesdBI yj slsj te) YL jaoy Of
YtsMr dzf MisOter dz" W % s500ter MOl HOD' EM" BH' SIsjtec
dIsin" [4].

DtsdzH Odzr dzOIsr dz W MW tstcHTr W  jHDE' t6 Edz G' Mt
mMdwylsr CEflsjcjdz OBdBlsdCOdzr Y 3ybpdzgj BItlsdSC Odz y
Isd' d&3H "' dz' 6" dz Y ts00dzlslzT BIBE dzg, Odz WsmWistcH" Y 51
Q0" dgH" MEzdzOte Hypdzgj {1 tesLdwWw Oty'" dzf BOWrLHIN 160t
AW ste sr wO2Isyr hlsOter dz B J dzé ' dz' B' to ssfr tcOYy
spy " tedBjdzjteH] Isd' &M L  O2HOZOdE Issfr tcOyIlsr v
Okzr dzh Otz Oh " dzr v HOY '@ Olstsifizr WOy M BORB IS v Y Ok
M wi' Nh' ' dz yssdydl' @dH' dz' 6" dz I8' ¢ J dzj 2 " dgj dgytsiyjo ™
pfjtedzj o b dz' ¥ Oy fiyr s m" dzg dzdzd ¢ § dz' dzd de, Wikdt ydt
"tor YIsOdzH T tolz BOCIsjtedw dzOtcH ™ W Dtels Il todz' slsB OM" dz
B CtetsBls Yy yYOR™ BHOM Y ORQWsie RO v W jtedjc
BOQISJtGC{WerY GjdgH jteH' tjllsjkz Oy dz WsmMWste O
JSJdzn' @6 lslztG(Ddzr HDdzj d&zH j .6 B Ot [ 7] .

AW OlsilsT v Yisdz il @3 L Wsted3OdzOter dz E ' o
O2 &ZOdzH " ckH' W BOEZOBOAZ Ispfy' dz Wtsfr]wGIg’l@f?Hl@@zf@fdzlgG
v OB d DAdsAsd@E (€ tetssted Odzd L dgH jt6 DOdZO jto' dBi s’ dz WisM
sdzOteHr W EM" &BH' Clsj tec j Ytsdzmdsg‘m telr @dzdlz OB KB " |
dzolsdyjMm" dzHd B 't 9jcilOydwd v CJiLjWH]-3WsMY OIs
HOdz Ofls Od3" EM' &BH "' S Isjteej Y tsd J IsA Ef¥ s t@HE tc di3jO 'Ols
BIStosstcc Odzff L) BH s r(\OY IsOD T WsmMW steHT W BdBcE | 5A
Y"tO®BHOM BEWA& G Bdz''f IsOB'" dzOHT , OkOf O©2IyOd
dzdsse ddzdL Oydwmr Mmdwylsr B' 6y OlsOte Bt~ dd3dWdz Y

AN rdzr jBjte OdzH' dzHO LY P2 ROTZOEBRHEB ZE ] ZOY ' Isls
Ysd) jIs'-dgm' )" B dzH" 6O O d&ZzOHT 3 D dzj P sT wO2Isyr h
02Ils0Otedzr YIsO2 ¥ OY MOt @H 'dgH * B " & ts deldsdf dziaddgr dzH O P
NOY MOz W B 6] 6J 2 sBIfdY cdpris Wigsjis I8 Hstizjptijdad L. O Y «

hor BOC IS feod@jdzO sW st IsT wO2Isyr hlsOte" dz B to' Cls"' 1
OHMtsteBYydwWwmMr dz sHOdz DG’ sSEdj dzH jIszej Yy bpdgj tsdz
Bjtejls' dz' dz wOMISO2HT , dzb Isd 3 j ff ORHJO DN sw k< wa
Isd*® d&dH " dz' ¢ dz Otelsls™ cOHT . [Ajfdiyozdzgj dzP P O? isErerOdelz, C

Hg OB Odzr Y ELOO Dtej Cjlslsj Mkzdzj toH ' snm' dzlz L §t
MOdzOMmr Bsdzr f 5O’y @Bt [DDHL .3H Otc H tzB € £ gricils dziz piz

28



fO2HOd&Od &OIsT dz W MW OllsT &sedddL Oydw &zOkhr B
ks ©OYlsOdz Ys6jCls' C L OOW©GH' YOB' dzHOE' dz 3 j W'
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I

AT OklsO jtedls' dz2 ttdLsBOCk]tedw Ot % shy Ol
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Edz d&3H' d&z' ¢ dz Otelslsr ez nh " dz NS  dz oz 3Hy Wesm¥ O
srtcOdz" R~ OBOtedzOdzH"™ [ 13, 14].

1dtelslsjkz dBOI]tedOdzH Qtgirtelsdgji dz mizt ‘MPlEz] tc " dzOdz OL T
Bs e Ots, mMzHnOdz hEB' , Ot O) , d3d dzd tc O dzH T s wO?2
OCIsjtcdOdzOte dzj 6" L " dzgH J G Bdtcj f Otc OB d dgcfszlzrfy |
"tc O3 N Odzff T Y Otc O h* tg' daH ' , N Odztf ' 3 D dzj ‘
detesmMSEsfdqwdzr Yy " &zZDOdzH'™ OF dgj dz o3 - Oded S Odz" ¥ Y " g
tesOfm", 40 dBBjdz Mg M' W' ' d&z6jdz dzJj 6' LHJjt6' dz Odz Y
SOdzH Ok " &3 MIsOte” yltee L dzH ' .

v r tcOY Ndze' dzjte' dzgy BISCtotspddztedwdzr vy L Jtelsls

(
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Y
¢
ts

r Odzyf r BJStetsODL OdzOte fn © dz' (rfw) t1 o Ote
Odzr YIsOdzOH T . rOdzf ¥ 3d $ to SIOD' LdP diOttey i@ty  ddy "CRdz' dpldsiA
HDtGJXJfI’]‘dZJdZ Odzr f, yYOblkr ytstejll' ¢ ttkOd ¥ B
spkdz' ¢V e 2BBLOdzr DO dZH O s j eBSMISOBY O Y BWHT | zZ"'
JMmMjgtdljtf hr OOOHT .

dCIsddesdzd yi Islsjte MOdz YO ij¢ yotejSls' ¢ tstlsO
Czs C 5L O (i pOQF DHNSg i02)0; KHPOX3H:0 7 1,0; MgSQ i 0,5; KCk i 0,5;
FeSQx7H.Oi 0,1; CaS@x2H0i 3, 0 ;-0 ©®MWqs, 0 ; -787 6, 8

[ dyj dzd Odz! H T MoOwr cOkyY " &zOY sOte M Odz Yy Of j ¢
Y"teOdr : (6/ dz) : -@@ NHNOG 2,0; HBRAX8H=Q.T @A )0; MgSQ i 0,5;

KCIl21 0,5; FeS@x7H0i 0,1; CaS@x2H 01 3, 0 ;-0 ©B®MW0c, 0 ; -718 6, 8
s steOlsL zn BJECtesODL OdzOte MOdz Y"tcODOY VY B

w20 dziskz 1 8¢ digjdatfls] 8Dzt OH O Mz &wsdzh O dzH O Yy 02 dz

1 jlsted IsOBOYh OfMr dghH OO . 1C"tirzts w2y W dzO @ 1 j dz to ) O dzCDiB
IsOB Odz" dz Mdwdsj dz B tedzj " § BEdz €Cj BEdzj H"' . [ G
Csdzsdzd W dzOtcH ' sOBOYNO OMlsr dzOdz st § Is"wOls’ dz
Csdztsdzd v dzOteH ' Mdwdi dz dzlil €Isj MOdzE Oty dzr B j dzG
NdzC J2AjsTddzthOddg dz MOdZO2HT . uvd' Mis® M2 dzslzH Odz
BIStSOOL OkzOte Ctdzsddwh d jMiflsjf, ISOBOYh OHOD!
Odzr YIsO2HT HYQAS to d3iz df G 190 34 ) HDtGJxJHJG‘ dz® g Is Yy dz'teYO YO
stsfr cOYyYyO h ODOHT :

S o =) * *1
(x°25 x) *s v’ 1)
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[ " dzghO— - Codsdzd W dz W GilsOh O MOdz , Bjt' dz6j dz

=,

11

2
n

2-toeslsj B j eOlsztcOdzr v Ctedlsj tod 2 ;

s-jG6kz yrd& Mr yute' ' L  dzejdz M2 dzlskz;

Vijek nh' dz Odzr &zo0dz mMkemf j der v CEdzj &3 , dBdz;

driBjte" dzé jdz Mm"2r dzlsk B2 dzg" O jMmiflsjdzejdz y Od

niy 02 s0dz0kz MmoOdz .

Sx=° -BtelsO" © CoOHEBOILIST Y Okr Iy k' ;
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1 6 bfrtOy NHdze' "' dd YIlte' L ' d5 oz &Isddgidz@ dzn Gt ls
ypdzj OdW dsjlsgdSOdzr v sdPN O yOjd § jMmjiflsjdH:

s Oyl W SdBqWd Y Y "wO®R dz Ljtelslksjlz nh' dz sty
NIlteéd' L " dzH ' 1Sl jdz' ¢ M Z2OBOdzOte (bpte dall SIsjHjdz 5 M
(030) Oczr dgh' . ctB ' to6 dall Slsj dz' S - 2P 0dzOERO We'tstf © WO f) 5 O i)' o 20
KOd&zH Ok SEtLfMjlsS hisjte' BEB2' dh ©O: OLBl [16], Wshitt
Odz' Y IsOkOH " .

1 DiIsdy jaajtes’. " Okr Mf Odz" je' ' M  dg W Is"LHOdDOdd |
HOY'™ dzH OteH ™ W tSWIs0O2 dzf mMdBslkz oBjteL &3 dz2 Odz YIsOk,

Ytstoj CIsjdzH oz sl tc' dige ezff z€ Istizj lso 4 M todeB ) M@ P dzr dzH ™ .
dz" MOdzr BOdz OL M YIsr Yy HOY'" dzH Ote ( 3se Otc, MEzH Odz N |
WsmW OlsdstsB d dzd L Oy d W dedtizdr'™ f BIOQHs'j dgHizdzP Gl i QY E X * tod E

WOCIststedz' . vsDY twdBJ ¢3. rOyoOj 9o Ols" dzH ODdzj D OL G
Y OtcOMmlisT DOteOk" dzseB j-hh OGkk®hh dzOGr @Ozl jc' Mis' ¢
BEdzH j € OEmO@dR] 930 BO2ISOdzOdzr BHO. cte BEdHJ S W
OO yoOhrylror 2 d3&. ¢dzor HOY" " dz Cut' h.

vsDY tedBjdZ & EyYyomS,j btsfr OO dOdz & ECOR2] 036 °
sS042, Cl-, Na +, K+, Caz2+, Mg 2 +) ybpdzel OcGttndBIWd

WesMWtstcHr W Yy 'O ) N1h" dz Ctsdzo j tels
uBfr cOYYO I[sOdzH Ok ¥"di3F MsOtr
OGtetsn d d3d W-L jOd Iy jdbd d dzmisdIskzlisT e
dzbIsd §-3mi' Misj dzj e j. € J dzls' t6' dze § dz

DH' M' d3j dz M" da
¢co. J. [ My Odeso
rzdg L JjlssOdzOMmr

1¢j Ml§jI M@E dzn j SIs' Ispy ' dej IsS§r©OD" dzn OO yjw' d j
CeECIsj d3c" dzblsdy j dzj t6*
N]| D~ Mgt Co. 100 ¢ kG’ ©OY
N85
nds' 08 "ol =3 . - F——
> |22 |88 | 3| G| B 8|2 |
vubD) " tdsj| 020 | 1,423 | 0,017 | 18,07 | 3,31 8.50 8,13 4,97 0,06
n O dz0 ® §izD O 0,867 | 0,117 | 0,195 | 0,163 | 0,060 | 0,002
(1 OfmMsOfy
SECISjdBH] Ispy " ted B | -d3g Gzez]) © dO O SOEZDY zOWCHOWY Istsy
dzp Isd x J dzj 6 1.1 - 1 Odzw Btsdzr W Is"L HOdEz MHzjdw & jO3s'Isdz]
3 D del n difaayf HIDOISIsT @ GtelsOM O Is"LHOdE HjweEej2" BBt
2Cj By MGERE &zh j SIs° Ispy  tsdBj IS’ OOr dr W CeClj e’ O¢
ndze' Oju’" dzO (rody ROz r Odzf% |,
Odkz| r Oy
kjtej| { ik oL B AWl sOdzd ¢L 5| AW | s Odzq
e [/ felcl [elq % % %
vDY ' td 0-20 0,74 47,6 22 100 0,084 | 0,153 2,652
N O dzD O ¢
Hi2' d
(1 0fmlsO
2CiMmMlsjHjc ISOdzH Oz dzpIsd ¥ § dzj te* B2 dzh O L j t
spy " tedBJ &2 € LOdZOYf IsOtc Issfr tcOOD" dzH ©Oizd 2 ' diyy dztizPOtd
47,6 [ 22 |/ 100 d&e/ €6 BBAZHT, B"dz Issfr teOYIs' v
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HIT D" dz BO2Y OISOHT . vubDyY " tedB j dz' € sSOdzOff sOtcTO® B (
BE d&zH § C Is spy ' tedBJHJG dBOdz OL " YCsi'fryls JHHQY ' BOgHO taiBGT
1 dsd3j Isted W dz' Y SOdzH Oz &zOte dzbIsdy 4 M CamjIsC ]

dz" fny Oy tedef) d dz. IsT WOR[lsiy dz™ iy O HB OKE tcfj BO2Y OdzOH ™ .
s s Sdple | Bz Qo™ W [ Bddz. Clsis 'weOR sy dzh iy @ E M’ dsH ' C
Bd"  Cls' ¢ 22,8 Mmd3 Y"tOHT , B"d& BOY'N dzOkd3d dz MmC
Isj dzH j dzeydw dzOte MEzH Odz h EB Bj dz Ocf OHO HO BO2Y(
hes' (36,4) 9 fd, O&zOO@Y OMOdZ 33 HEOHOB MO ' d3,
[ ddz. s WOR[lsiz"MnyY OdzOteH"™ W deblsdy jdzj tc' dgHj B OfMr dgH " Y
3C) MEj OkOdr v Misk djteL & dz Odz ylsOk &OY MO dzv © i
W desdse W Y, Bdtd)lbttdwd Yy kOdHOL Ot
[ O3z W OL OdzOter
[ Oy . . N vsilfisgudg’ Cls g [ OMOY Is Odzlz
noy UPATBAdBL A T G Oy fomo| [ omoy
Bd"  ClIs’ HOdzO | mMOdz , |["L " dzgH " T

[Be(BOY' Ok ( 18,1 5 4 13,8

Ysff Ofpr L)

srwO2Ilsyrh 20,3 7 7 14,8

(NeoPootNsg)

AJ rd3j dz E WH J dz 16,1 7 7 14,5

[ddz. ST WO ISY " 22,8 8 8 23,4
dszH(BOY' dzOkz ( 27,4 4 4 36,4
heB | YBMY O’ L)

srwE2lyrnh 31,1 6 5 39,4

(NeoPgot+Nsg)

Al FBj dz EWH ] dz| 32,0 6 6 36,9

[ddz. Is" WOy " 36,4 10 9 435
by (BOY ' Ok ( 25,4 4 4 6,7

ysff ofmr L )

5T WOy N 32 6 6 7.3

(NeoPootN3g)

Al rd3j dz E WH j dz 28,2 7 6 6,2

[ddz. IsT WOy " 33,4 8 8 7.7

Ivdz EfM BH" €' W WeshMistedjd yYystejSlsjdkz' d v I
BO2Y OISOH" . #JBjB", d3d dzj te OdzH T sr wO2Ilsyr hlsOtegH !
OzABO2 HN [ 1 WOSW tSteH T sOMm" izOdzH Ok Oty dzf HOY ' dzH '
YOtY" dzH' Y O®RBSOBOMr L jlsj tsilsr tcD Odz.

[ Odz OL " YIs" Y HOY'M &zHOteH' W Y jto lifMls® d&BOMMOMr d
Edz’ d&gH ' dz' ¢4 '] fkjiyfislijdel jf B j t6° dzH

4Ci MBjOdZz OL"YIS" Y HOY'" dzHOtGH'"™ W Edg’ d3H ' dz' G (stelsOh O

r Oy r dz vDy ' tdBj d"flpde,{ D" @Y DS’ ghdd o3

Y/ 6| ydr dzls|se€ BQ 9" tc @Y
y/ e0|l y/ g % | y/d %
dbtcf O|BOY'" d&zOk ( jhyOdz 14,6 38,2 - - - -
srwE2Ilyrnh 16,7 39,5 2,1 | 144 1,3 3,4
(NeoPaotNzg)
Af rdBj dz EWH ] dz6 j { 16,1 40,6 15 | 103| 2.4 | 6,3
[ ddz. st wO2Isyr h +| 16,2 41,2 1,6 | 109| 3 7,8
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HZHOdz [BOY ' dzOk ( j" Yy Odd 182,4 42,0 - - - -
srwO2Ilsyrh 196,6 48,0 142 | 7,9 6 14,2
(NeoPgot+Nsg)

Af rd3d dz EWHJ dzG j ¢ 1979 49 155 | 8,5 7 16,6
[ ddz. st wO2Isyr h +| 198,1 49,7 15,7 | 8,6 7,7 | 18,3
[GCO4BOY' &ZOkE (jhyOd 130 54,8 - - - -
srwE2lyrnh 134 55,4 4 3,1 0,6 1,1
(NeoPgot+Nsg)

Af rd5j dz EWH ] &z6 j { 136 55,9 6 | 46 | 1,1 | 2,0
[ddz 5T wO2Isyr h +| 1365 56,2 65| 5 | 1,4 | 2,6

[ Odz OL Yl Yy R O9B G&&zOEMOEWT jd2 Odzz B2 dh O It

dzp Isd ¥y j dzj to' : Otef © HOY ' dzf dz' WA [EIdz dgHfh YD &', @&H[O] /dzG ¢

BBSdzZH', B"d BOY' dZzOkzd3j dz M Oaz fylds dsTORERAPRIOE 06 ( 16 E @

1,5 yjdzsdzgjteej Otslsry BBdZH' . tlzHOdz hEB" " dZH] B

Y "tcOHT . 1"dz BOMY O dz" fmy OdiGhg dyj dzy jip@lsinz jfridsd jtc O G dzd

HOY ' dzf daf [dBHEOW H j dzG j dz dz" My © Bj dz dsd dzj 6Ocdzn ' st w
&' MY OkOEEHO 02k0d Y02 GRI6EAEONY/dF YEYQH 'W. 0 dzg

sEYT EOY Y't6Od &z0 BJCtsBdsdsedy d Y s Odz
[dCtcBdtdscdV d' ¥ kOkHOE y"d& MO’ sto DbH' f
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STUDY OF THE INFLUENCE OF PHOSPHATE -MOBILIZING BACTERIA ON THE
PRODUCTIVITY OF FORAGE CROPS, SOIL MICROORGANISMS AND PHOSPHORUS
CONTENT

Zhumadilova Zh.Sh., PhD
TokhetovaL.A., Doctorof Agricultural Sciences
BaimbetovaG.Z., PhD student
Zhalbyrov A.E., Master of Agricultural Sciences

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

Annotation. In order to diversify the agriculture of the Kyzylorda region, the article studied the
influence ofphosphatenobilizing bacteria (PMB) on stimulating growth and increasing the productivity
of forage crops. As has been proven by many studies, one of the promising ways to improve phosphorus
nutrition of agricultural crops is the biological mobilization of phosphdteshe research work, crop
seeds were treated with a biological product based on these bacteria before sowing. The results of the soll
analysis of the smaplot experiment showed good results, despite the fact that there was an average level
of sulfate and chloridsulfate salinity.In the tillering phase, the height of the mogar with the
simultaneous application of mineral fertilizer and FMB was 22.8 cm, which is 4.7 cm more than in the
control. Accordingly, the yield in these options was-136.5 t/ha.

The same trends are observed in Sudan grass and barley, compared to the control, Sudan grass
(36.4) is 9 cm longer, and barley (33.4) is 8 cm longer. In terms of the number of stems, number of ears
and length, the results of the variants with the simultaneous use of mineral fertilizer and FMB are
superior.Barley yield was 16.2 t/ha with simultaneous application of FMB with mineral fertilizer, which
was 1.6 t/ha more than in the control, and 1.5 t/ha in the variant treated with FMB (16.1 t/ha). The yield
of Sudan grass in the control variant was 182.4 t/ha. It is lower bylb472centners compared to other
options.

This indicates that the plant is fully supplied with phosphorus. This is due to the fact that mineral
fertilizers cannot be completely absorbed by the plant, and phospbathizing microorganisms
intensively provide the crop with phosphorus, transporting phosphorus. This is due to the presence in
nature of only phosphataobilizing bacteria that are capable of converting insoluble phosphorus
compounds into forms digestible by plants.

Keywords: agriculture, fodder crops, phosphatecumulating bacteria, agricultural technology
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IRRIGATION REGIME OF RICE IN THE CONDITIONS OF THE KYZYLORDA REGION

Bulanbayeva P.U', Associate professor, PhD
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Musirep A.P.}, doctoral student
Aybekkyzy A.%, doctoral student
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Annotation. The research was conducted at the Karaultobe experimental site under rice crop
rotation conditions. The aim of the study is to determine an effective irrigation method that ensures
optimal salt and thermal regimes of soil and water, promoting the growth and development of rice.
Determining an optimal irrigation regime for rice is a critical issue, especially for regions with limited
water resources such as Karaultobe.

This paper presents the results of studies on innovative irrigation technologies for rice crops
under the conditions of the Kyzylorda region. The results show that the innovative approach can save up
to 20% of water and increase yield by up to 1.5 times. The ecological and economic efficiency of the
proposed solutions is discussed, and recommendations for implementation in agricultural practices are
provided

To optimize the irrigation regime of rice fields, three different options were studied. The
efficiency ofirrigation systems largely depends on the meliorative condition of the land, which, in turn, is
related to the irrigation regimes of agriculturades.

In recent years, the problem of water scarcity in the Kyzylorda region has become especially
acute. Moreover, the decrease in the efficiency of irrigation systems has negatively affected agricultural
production, leading to increased water losses, secondary soil salinization, and reduced crop yields. Thus,
the need to determine an effective irrigation regime for rice cultivation has increased significantly.

Keywords: irrigated landsinnovative technologiegraditional methodsrice irrigation regime
soil erosionmeliorative condition of irrigated lands

47



(4w zwfws rP1 [ Cowfrws zo6tuvo
tosuv VR I frul [ R YUI[C
PLANT GROWINGAND AGRICULTURE

ftiruvrR 68.35.29 https://doi.org/10.52081/bkaku.20272.i1.220

grfrsArRc Yrt1v {1 { (FJOREBHUMBIGOLOR(L.)MOENCH)
R lrtadlrsuvrlz 0 1Lryrcf3dorrRe 1 fRUT

vOkls] dzsetsRIsthte, Mj dz2 MEBRBLWYW2MIse j deder = d&OEE, OfMmMm
ibadulla_t@mail.ruhttps://orcid.org/000@0026837%1970
Utsnj sl Bptdz: MECBRSLWAIMIse j dedz" 1 dzOEZSC, ot
lauramarat_777@mail.rtattps://orcid.org/000@00320536956
118 O0dzsoPhROMMsyddtetso Odzdz" 2 ftesW j Mists
, https://orcid.org/000@00278768779
1 ztec Odzd j hDV . Z . ,
nurgaliyevnurali@mail.ry https://orcid.org/000®001:61321818
[ B3 hd des @@ A. A.
demesin_87@mail.tunttps://orcid.org/000@001:5399-0421
SO2 BBsdzH OjB@c gMipte , Mj &z MESAtsL W2 Mise j dzdzr = &
KaimoldaevaKarlygash@mail.ruhttps://orcid.org/000®00230197989

Ss'L" dzsteHddzM S d2 RS s®),dIsd Iss 'Juiy. dztstcH O, s OL OR fi

¢ dzdetslsQydivew L d fmp or Mr nOdzdJ 3 dteOdz MEBEB dBStEw 9
J d3j dz ) tedmMtse ™ A mMdMmisj BO=R, Ylsts L OlstgzHdzv jIs o ftsL
Edz skzts, Cslsster | Hdyd e jMfjydls! NdoBlsdztso BH Y  f
mMdetso dzr J LjlodesW Etc Oy dzr | Ckzdz skter COC L Jquz®@fEz ~df v
Ofr]tsdzc;dzdztsfnlsq’ fsyer fsCOL" 908l dzdL Sz Ftotsy O2 dgts fiy
stej2h jj eodzgjHtjded] o Mjdz MEsAasLW2Mmlse jdedesj- tesd
dedzg | CSkdz sEktr , MismMsede | ftesdLtcOMIsOIs! 9 bkmdse
Ot d dzgOdz! dzf » d LIOOGeAGdzpz] -1 WY Ay o dzr &3 d MEtster d3
J BB weodwjlsimw 1 Ctsdsedy MSisy dmfr lsOdd] fMtstclstse d fi
Misd LezjlsmMw o fdhjera d SttedEtsor a yjdzwva, O IOCHy
S, HOAdOYEZAEkHEETd® { slsj dydodasd §sdjL dsmisd L O
Cstoditso 52 Yy dzdzsfisd, MftsmMtseBdzO ftod dz#B' 7 f 5CBSH A

l HOdzdzt 3 tsBL tSte] tOMmMMdsslstej dz@ HtojHr HEN 4 d IsJ €l
WOClksteOrn dO0 twtsfils d ©WOLedIsdJ tcOMmlisj dzd 2 , dzOodzde L
tcOMmMMd3tsiste j dzr WdLdsdsedyj MSdy d&jn OdedL d3" d G6Jjda Isdn
WOCIststeOd3. stosdzdy Isets, OolststcORBI or wWodzj dz" dzj S Slsster
Gjdeslsdf so MtejH tOL destsBtcOL dzts?2 L OtesHT h jots?2 ff dzOL ©
Md &z Sydd dz0 OHOf Isdoe dztsfls* .

sdzs yjor j§ i) gizts dz® 90 15§ mMetee s, M dzj S ydw, OHOf Isd o dat
LOMEMAasEMiss2 ydesmis! , Y OtesMmMists?2 ¢ sMmis! .

L
¢
{
L
fi§
Is
a3
&
q
s
q

JSJH ded § S sdzls g € Mmlisyg ftosHSdzy O h j g tsmw G dztsB OcC
ML HOdd,) LOMkzAiskmiss2yder 7 Mbtltsse Mmjd MEBASGL
LCtdas B ydzts?2, LW WjiShkdodts?2 d Efmss2ydets? fMistols
fMjd MCERtsLY2Mmlse jdedzr ° Skdz bkt d tsBj MY J yj dedw
COMmiskzh jats dzOfj dzj dzd v .

| dztsB O 'Lty jdzg dzd P B d tets e dg'dzjse G W O Mils O iz OO W
Istej B Sl i YfhIisf Bo " " judddVWj € Is d @ gatRifpls e jazbsgy MY § uJ dad
ftesH o sdz' B o b le@idpfigtsdizq | dzth)dg tc Obzfo wiyg 3 j ¢ SH dz"
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j tioAs( fj Isi3z f of jtsodzfvo dets i ro, tsB dzO fitf ldedf dzWHI({@ j tefipd W d € Oy

Jo s 5 gs@AP" d tdf it g @dEts 9 S H 51 5 IKdzjde devizjtadzr -

0 CGSHO BT dzd dzOYOl™ OBl 5 1§ s
WdzsteO, wydjdev, §hjddyr, mMsd d HEl
©. [HdOSEt, dj ofj Skd bktr Mftsftss.
Bjte © 2023 GEtHEZ 5 tBEZOMISd MtsBtcOd
Qdesfmls! MsMsOoeddkz® 16,3 Y/ 6O, Wisots:
, 7 Yyl e0), vyt dj tBijMfjuyudoeaOjls HOY

Yy dzZlstcd totso Odadg’ n-2 OC1tHtc BOBH Onl 920j0tSe ¥ | ftetso j H
I lskzter H dzZv ) B @Odgisafts Mtsted s, fted fsHHJjtyC
Y HEdOttsH d2r diGBAJGRISAT GCdgRDA.  Odedz" J dMmfmdzj His9 Odz
@®r Otcdets] Mteets Wodzw jlsw kM2 ydes?2 Ckd sktot

1 20y d dzd J L J todgttedssast | Sorghemitdacolist, . Moench, W9
fwists?2 tSBJ'Jd3Iz ftesdLotsHMisoa O L jtedzsoac? Ckdz Is
#2¢, RdHdd, Mdsd, 1dejtedd d o¢destgaiss diia dzv S|
sdzseo dzr &5 oS H Is 5 d3 qu’lsOdzc[W Hdzv  osd dzdzd tsdzts @ dzs
e lstetsy d yj MS d d kL Ofkh dzdo' 7 tojcdtsdse ¢t
mMstsBh Oj sfiw o sdzj 4 Ud dBitpd/wnow.fafindsotéa@sdr@m#ho(MZ028 DS T AT
ssdz €5 ©® HiMWIsd MistcOdzORr  dzsh OH! MBteets MsMmis O
MsMlsQodzv jIs BBBAdzj j] 68% tsIs tsBh jets tsBI JBO fftesdL o

[BhOW f dztsh OH ! fsmy ose Mtsteets dzj L dzOydlsj dz!
fsfypdzj Hdzj j HiMwWisddzj Isd20 34 ESHADR dzdzdeH dzOC 8 20106 ]
HifMwisddzj sdw dBdtsets] ftosdLotsHMIseas B' dzs Btsdzj |
di © fserh jdgdvw Ektesy O2detsMmisd ) fiptistccidisL ® P dz'f AsC @
sjdHj dzyds S tshskz fsdLosHmMso O Msteets ¢ 20
cOLodo O h dBHed ORI ttjedd wYeodv jlsmw Clzf dzj
(46% Bdtesosets Mstwets), LO dddiz MziHkzjil tojcdtdz
sCtsdzs 47, 5% dimf sdz’ L zjileMme Oayjtndel, C&tcddoOj [ 24, 7 %

¢ s tc ¢ Sorgh@mbicolot.. Moench) i 1 Ists dzj L O34 dad d3r 2 f e H
fMtsH j toy O (2 f dlsOlsj dz dz" | o jhjMmlse O, f tslstcj B dzw j
dstcOd dts?2 o¢BjtedSj, O kOS] Stted HdAv ydort
stcjBdzwe Isfqw o fdhkz o o©dH] ®BKOBBIOdAEscets -
: J RdzHdd dL Mbtece tso 5P s igglat€adzts? j dfOs tisH 28 dgj BY
I medr BBhddz. 1 RdHEBSdzjLdd MmMtsteets wodzw jIsmw |
zj ttdmMO d SEkECktekzLr . RN sdz' L so Odzd 4 -LMEBtec s
sz dts?2 yjdg@ d2O tdfp d JceB HsMisOtsydasmisd.
H
d

J &
z ¢
B

tso sdz' Mise j dadats? BJLEYf OmMdesmisd wodzw jIsmw ff s¢
skzte, o" cOh doOjdd » © LOMEMNdzder r ©O2 Bdz0O~R .

[ 6] d HOjI ftddzdydr 2 Etsy02 [7], g sk
LosHMIsots ftecsHECIstses fdlsOdzdy o L OMEh &zde ™ A
Itsdzjj hdeesit] dMitcd LseOdd] Mtseets o COyYJ
o' MsCdds Lkttsodzjds HBSARBHO BkMdtsedy dets Jjcets M t
Ftoctseo jdz2 R~dzjMmMsjteddz® [ 10]. wj &3] dz0O Mstee s BtsG Ols
f st 2dzv tcdztsfls Mstees o GCOyjMmksej rndzsf’ jo Hdw
ZCOLTro90jls dO fYlsjdydodz HEY Btdij o' Msi¢tet B
oCdzg yow wz¢ [11], 1tOLddzds [ 12],) shdts Hitctdkd
L jtodgsar d3 L dzOC Ods d3 fryticiiplasts dols  txffn. dztsSotatd = dz O dzO , o ¢ dzs
MsHjtey Odzdj SCtcOr BOZO dBils o0t qetse Ols! MW s
Mstels O j[telddy . Mstee s dzj fr]lSHJtG)inIS Gdzt Isj dz20 d d d3g
BdXzOGH Ot dgOdzdyds dzi MStsdzr $dr OdelsdtsS MdHOdzlsso

o © NS T R >
FINE @ G oo
FIQUEIIR—0
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https://www.fao.org/faostat/en/#home

deteOIls! Cdzt yioks tetsdz o tSBanljJu dzdd f totsH o tsdz
| izsB Odz! detsj dL d3j dzj dzd § d &30 MsLHOjIs Btsdzj
LOfmkh &zdor 7 -e@2Bd@ME O dL OMmEa (. usdz” ksets, MC
teOMy tcj HJ dzj dgr dzj tc O9 dzts d3J te dzts . ]l EfmMdzse dwn ¢ d&ztsB O
90 dzr B3 st Otetsdz MJ dzr MEtSAaLWIMIse j dedes?2 Ckdz skts
s OC tsls dijarip@sainad Rakshit[15], o fpdzse W R dgj dgw 8 h j e tsiqpw €
i dBO Mtstces o detseo! tBjlsjls L dOyjddi ¢0O0¢ {totsH
f st ssdBz dzj sBrtsHd i3t MsMmtej Hislstsydls! o dzd ©3Oded j  dac
Ylstse r sBJ M Jjydls: ftcsHtso sdz! Milse j dzdzzs tjcfhc;a
Bdzd y O2hdatsesess! . Ckzdz skztO, ClstcOw By jls o HJ
dzdL CsCOyjMmlse jdadzgr = L jdgdzw a, WwWodzw jlsfqw o Oy dzj 2 hcf
dmlstsydzd ¢ ftesHtsosdz MlseadWw d HBSABHO HMAY dgd &€ d -
ustedts, BEHEYd WjtdkjtemMis2 d {Stdsecduyj s
sdLoHMsakz Ckdz skztets?2, CslststeOV i J s dBdzsct
JjIs 9" eHds fBSHHjtydo Ols! szl OmMEh dzde ™ j e
dz" | MmMtstosdy Ckdz' skzter o Cdz¥ yoOsrls OHOfIsOyds
MOk &j &itsi Mjd Misj RsLw2fssets, Od lsjt
sMatHdkz t©j OCyds d2O0 toj Mot BES] EftcOo dz
CsnatsLW2fmilse j dedz w Ckdz skzte o Cdzg Yyos Is- tscte
Isjdzj 2 d BBdzj L ded, o' MsC ks Mlisd Bsmls! tc O
o2 &zCd d MO MEZOHStet Mbtet, oMy
Isj dz' fylse , Ylstser Msa tcOdzd Is ftcdo dzj ¢ Olsj dz
Lo Odgd" . stetdj Istsefts, dzjsBRSHIABE o’ fMd
Msea s ¢ stcd30O, Yybstse fYoLrdydtsddtetse Ols ¢k d
9o0d3 [ 18] .
N d sdz0 d&O-tsHdl Moty B Mists o My Slistej
Jdzdw o GCOyjMmlej Cstodtsos?2 Chkdz Iskzter d
Az Q). Miso 28 Is oL sy desMmisd Hdzw HtosdL o tsHMise C
20 thdkse | Mtteets. wfttet M jeb GEEGE
Zye[dstst dzgj tec jIsdyuj i sAdzj C s ezt tctso Ols m  dad 2
SHSo sdz! Mise jdzdzs?2 d G dhjots?2 Skd bkztes?2 B L St
J H ts ) Isijodar"in Is d3lz o Asts LAY ¥ndzts i s MisOls Yyofmlss & tcj !
waeyd ddWw e gdzgeH dadsva o Q@ fizff 8P I Q dzj dzdz" j odHT Mstcc
stster j sfMsB j dgdets f SHAaBGHWIS HdW ftosdL otsHMIse O
dz htsj CtsdzduyjMmseots BdtsdizOmMMmr ftod slsdtsmdlsj dz' dats
otsH' ) d &O ®BOLeddOdz dzr & fsys0OF 5 MeOo dzj
CkztekL © ddzd RO fy, Hy dzOs Is Mtstee s ddzlsj toj Mdats 2
Jdsylsd et efmMjrm tjeddzOn o' 6O do Odzdwv Mtstea ts,
Isd esH' for MddkOMm' o LjLbkd kO] bkdzyhjd
Ftemtse, Edzkzyh jddw kfttOosdj ddw f{tsfmjoOdkd. 1 tsc
sdes ftesdLotsHdlmMwy, dd Bdtese OW Issteetso dzv o
slsdztseo sHMise O, Csltster 2 tjekdzdokzjsmw fslstcj B

OdzOn .
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s dMOdzets s Otedzts d3

rHyjdzddz dzgj MEBBdzr $85 9dHTB cus, dzj S slsster §j dL
Avenae, C Colststes? Isjtffjtc! ftcddzOH dzj Y dIs tGSHEBO T
9" Hj&ZJd&z tfsH Sorghum du tctsH O Hol cus [ 20, 2
deWetandHuckabay[ 2 2] , Dahl berg [ 2 3] sB Mk HOdzd fd

Lotsdzs yde¥ Mteets Mts otoj dij dz [  dadaj W .
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https://www.sciencedirect.com/topics/engineering/bioenergy-crop
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/agricultural-science
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/climate-change

gdtstcets CAZOMMdW dydtelzj lsmw o MmJ d&3j 2 Mlse j Po ace
Sorghinae, tcsH Sorghum Moench [24]. 14 SBBIsts
f SH tctssHOSrag h u m, chaetosorghum, het r[dZsquzgSﬁumats
Hobkyeo jJlsdetsy §tSHESHSOrghumbicol or MtsHjtydls oMmJ

tdmezdigCi sl dz2¢d d StdsmMtd fwisd smdtsedr = o
17 bicolor; 27 caudatum 371 durra; 471 guinea; 51 kafir.
R M ls ts y ®RFASEANttps//prosegprotadu.orgiview.aspXid=1922

Harland deWet[ 2 6] t©OL tcOBBIsOdzd bk tetsh j dedzgz® ¢ dzOfmMc
ClsstcOW ¢ OL OdzO M Hy 2Mlsea dlsj dz¢ dzts f sdzj L dzts?
dimfMmdzj Hise Olsj dzj 2 . Jdzd CdzOmmMd¥ dydteseo Odzd Sor ghu
cdBtedHdz n Himprzgienegahidatumkafir, durra.

HB6 zOMdzs Mo toj d3j dzdzts 2 dzts 34 dz& dzOIsz te § sO¢ M

d dzls § # dzjclis O dzj http:// www.theplantlist.orgl/,
sBl jJHddzjdz@ © odH MmMsteets Hokye jlsdesj ( Sor ghumb
O dJdd ©OL dss dHdshisd, O dj SO¢ slujd d j o
It sifmdd fejrnftsydlsosls Mmdmisj B3OSk . 8. ¢
o sL HszraOJd:sf' 9 twOLd n MIsOdZOr BJteO Mstcctso
dzOL dzOy 4 ded¥, BdfS %Jd&&ﬂde:qumgdg:BdHS‘mEszdmfnlsJ?
Mteets L jtodsot) Goddy 2MCt), MBSt L jdss s ¢
L jtodzso s dzj ctedlw dzMS ), MBEEs L jodsss) -djsds
o jddydtsy, MEzHOdMCOY LttOs O dd Mteets M jHtets] [ 27
ptoj Bj dzdzts? dgsBj dzS Ok kztej IsOC Mis

HB6 &ZzOMdzes M
d dzls j # dzjclls O dzj h
Bl JHddzj dgr o

J
tp:// www.theplantlist.org/,
9dH MmMBtets Hokyesjldesy (Sor ghumbj|

tcOfmr ddzd twOL degso dHdzsMisd, O dzagj COC lsHjdz dg' J o

b 5 ¢ dzO Dogtett 1965 [ 281w o W dissfitftbctsd3 ~ tc Od dzis s B
ftesdmMatsyHjdzdW MBteets, LOddBOVY §jtweotsj o Mists Mt
Codzdzj SOpaftsgh " h joats?2 tHdzGRHe | Msfhgedag Hiso Ols j dz' dzts, fMistc O
dmstsydgf s dzr = Misteteldsse [ J Misdz | Mtels© weodzw b Isw
fodzjLder » G jdetso, dgjtsBrtSHdA n HAEY ko jdzdyd dzedw ¢
Mtstelstseo [ 29] . [ dzv  f sHHjY OdzedWw EfMlsts?2 ydos?2 ¢ tcsH
M dzj Cydesdzj or dBselkls or BdtOIls: yjdzOj &3 n tisSH IS
Gjdetso, Ctlbtster j dzj wWoeodzwe Isfqw Isj fdets fe w L Odadz” &k
oL di3ts ) dzts ftcd dzO0dizd ud d Yyd sCtsets i tsdzed B30 dzd W
Mddz? MEBSatBLW2Mise j dedets?2 G lzdzt Iskter .

Il Cdzdzy Sydqwern Gjdzj sduimMédr bRtz | PRGBS

t

51


https://prosea.prota4u.org/view.aspx?id=1922
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/center-of-diversity
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/germplasm
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/landrace

Isr Mwy BGBKOL Yytseo [ 30] . JHd&zO dL Ctozf dzgj 2 dr €t
Oz ydgidzj Hso Olsj dzt MEBsd3 SCtteHddedtelzes M jd3 yJ dzlste
stetsf G tso (I Int&@rRtiosalCriopsResearchinstitutefortheSémdTropics) [31].
GJ dzdzs d3 IGRBAK RjtcOdzd s 38 000 GcdzsB Odzt dg" = € tsozdzj
mMsteets, Colsster §j ftojHMmMlsOodzwels 80% 64 dzgj Isdyd ME 2
f zZOL B3O F e B8 S OKOCIjtedL 59 0dz20  MshtcOdzj dzO fr
Bl ssHise MtsatcOdzl dzd v . o MOM - i IO df F ) B OO Ot K
Oz Wydg dzj Hise Olsj dz MSd2 ddzmisdlskzls MmJ &z MESBL W2 M
stesf dC 5o (I CRI SAT, RdzH d V) d 1 Oyd sdzOdz! dzOW
[ ddzdmisj temlso © MJ dz' MEC tsc BNPAS) W 2 i3l r Rz ¢ L( WRIDRA
41000 BKBOLYse Mtstee s, O OS¢ dhstdyd MSdd t
fMd dzd Cydtsdede j dzddzd d .

1 Oyd sdz0dz! dzts § BE s G6jdzjIsdui mE&dn tGJfr]Izthntsa
ftodd3gd cdzets 20 000 Ctsdzdzj Cyd2. uOd30W sdzs h Ow ¢

ntcOdzdlsw o dofMmMlstcOdzd2 MEtsds yjdalstej & jdgjlsdyj MSdr
l It satejdsw COC o sdlOj RdMisdlskzls tGJfr]IZthl’]ISS L C
Ckdz skte cOMf sdzOEOjls Bisdzj j U3 16874 Ctdzdzj Cyd

ytSteets Bf &z BHBABONdzj des d {4 tsdgis pdEazd to ts¢p WOteia
ded € Odz! desd3 toj ¢ d tsdzj , Coltster 2 ftosMisdoOjlsmvy tsls
Mo § MIsOter §j HdSdd odH' d dzOdetsdz hjj tOL detstsB

4 OBOW Btsdz OV Ctsdzdzj S ydw BtoOL YyNP GO tstlg v 4

217 tBtOLyYyses dqL SWdsfdd d RpO&ESR ] tda3d I zm Oudsds, v
HO O tjedtsdzO wodzwsb Isfpw shozse dz" &3 dMmissydzed € sd3
LOtesH'" h joats?2 f dzOL di3gr Mmkhh jMmlse j dedets tcOL dzd yO¥ Isfyw .
tojftojLjdelsOIsdodezy tsfdeso dgz® ¢ tsdzdzj € yds

dtZHOdZO o tlsdzdydj tls tHJddZOHYyoOlkd ftjHS B
CWdsfdd. stsdj ke, (sfOtds] ¢jdisduyjnss]
OB tstey wkZHOAZO BSd hj, yjds o CWdstidd, Yls ts
L &3j dzydotsfls! SCtddjSydd sbkHOdd [34].

J t sififdd MORBOW Btsdzr h OW Ctsdzdzj S ydw, dz0fmyd
BZORsHdlsmMw ot I MmjgEMiggRgd O] O desty ddmisdlskzls j
tcOMmlsjdzd?2 dd&3. 1 .RrR. 1 Ooadaztsea©® (IRt) [35].

HtsnteOdzj dedj cJjdzgjlsdyd MSdr tjMmMkztemMse MmMstcets o ¢
mMtslstczHdzd yj Mlsots HdzvW B j M jyj ddw f sfMils svW dzdzts 2
tej MztecmMO. skttObtstemisots SOCdr ofyj diddtcde” = € tsdzdzj € y
f sHH]tYy Odad ¥ , cOMmMf esMistcOdzj dad & , syj dzSi d dMmyt
sdetso dgts? ftosBdz I3s? jets CkZteObtstemiso © Br dzO Mils O
COYHOW MbteOdO dMftsd LEzjlk ftod yjdsj Mmetsdn
HSC ) dels Oydw 1Isdn t©OLddyd &7 StddjSyd2 B dd
Csdzdzj Sydd dL wzd d | CRISAT §sfrlsOdkdmn' ©bdss
BBGOL" §j dMssydzdSd ddaW stedsOydd, Hsfmiskf dzr § ¢
1 CMYf jtcstse s Msteets oaMmlstcjIsddzOm: , yYltser t©OL O
CGJdlsdyud MEsets ttOL dessBtcOL Vv fteets exsi tue.

1 sMSsdz Sk dzOMmJ dzj dzd 4§ BJteO® ko jddyde Ojlsmw,
Mtsdgdzy dzdj dzOh k2 M sMtsB desMls ftotsC sted3d Is! jaots, E
Csdzdzj SYg?2 YssLotdwsls dzOdi toj Ocdese Olk! € OC dzO B
Colstste’ | BkHEZI tSCOLT" 90Is! HOoadzjdedj dzO© dzOMmj dzj dz
dzj L Od3d dzd d3" § Ctsdzdzjy Sydd dezy H OB Isfqpw  -ded BOSEZ teiDis §s e,
(lsOGBdZJYyO 1) .
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v OB dzdyOmdeso dzr j Ctsdzdzi Sydd cjdedzr » BOdS s MBtec s
tdedt RdzmMIsdlskzls/ e OdedL ({ r d&¢d [ Skdzf [BN §J
t s tc O mMtsctl sktej| Sls tsB

Hdyqdz § o (S
dzd uJ
dpWtcdC O
CVWdsf{rRdmMIsdlskzismtsn tc Odzj dzd(nHitdtes of 9772 9772 (4,1)
Biodiversity Conservation IBC)
SddzedV |\ OydesdzOdz! dgf 2 G J dgdz" 2 B O 92 5774 5866 (2,2)
yd médrm tjMmMiztemtss M dz M
(NationalGenebankofKenya CropPlantGenetic
ResourcesCentieMugugaKARFNGBK)
1O0diBd\Ajdelste Gjdej Isdud mMS&dm toj M 27 3692 3719 (1,6)
(SADCPlantGeneticRecourcesCent&RGB)
¢ di3j t6d S O
47 ¢ JIsH j dzj ded 4 fresindigj Oigfj \igdmyS | 199 43511 43710
tcOMisj dzd W dzd o j edlIsj IsO (18,5)
(PlantGeneticResourcesConservation JAiERCY)
1teOLd(A] delgter tcOdzjjdigfisd g MEERtse 10812 | 10812(4,6)
for Genetic Recources Preservation Embara Mil
Sorgho)
[ dSMd{Aj dalsts dmmdzy His9 Odzd 2 . J 5500 5500 (2,3)
(Biotechnologigd CENARGEN Uguala
oL qw
RdzH dW | [ J 3 H Iz dz0O taiEHzdzfdRtE) dzj H 59 Ols j- 461 39092 39553
sdlskzls fMmjdz MEBRBLW2MIse § (16,8)
fmMh dzder =~ [dricemntfitigral t€mpsResearc
InstitutefortheSemAridTropics (ICRISAT))
RAdzZH W |1 Oyd sdzOdz! dztsg j dzpls detgd ME 11 20555 20566
sdls02 | tc ©OMmls jCidgNatfonalBureauofPlantGeneticRec
urceg
R dzfls d Is iz Is tc O M ICAAS] (Institiste df srep| 27 23059 23086
science, Chinese Academy of Agriculture Science
cisded|r 4 § Otcls O34 dzls G J dz Is dOwidfisd - 18263 | 18263 (7,7)
dzts G s d dzfn Begdstimdat@yGerfeticRecourc
Naitionallnstitute ICS-CAAS)
10CdM|) tsctcOBBO OG tetsB d Nidd) 6 df s - - -
dzej sdud MCdd3 te) fPE&RPFAGrotnO
logical Science (NIAS) PlantGeneticRecource
ProgrammgPGRB)
[otets O
t smimd)l MjesmMmd2Mcd2 ddzmisdlskzls - 3963 3963 (1,7)
tc OMls § dzd 2zd 1-R.JOadd
(N.1.VavilovAll -Russian Institute of
PlantGeneticResourcégIR))
ANtcOdzy([ OB BtcOlststcd W GJjdzgjIsdSCd 27 7278 7305 (3,0)
L Jtodztso " n Cabatatoiete G&RIqueet
Am@®iorationdes@®ales LGAC)
o MlstceOdzd W
boMmMlste{poMistcOdzd2 MEC 2 yJj delste G 4 346 4144 4491 (2,0)
fdud mMSdr ¢ kd BistaliamTrofics
CropsandForagesGeneticRecourcesCEATEFA))
R M ls ts Y daqifaC, etal[37]
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s@fdj ¢Mds] edduaunsl diydg dzeydetsfisd o -LOL 6]

ydw tBtKOL Ytse, ddasjctodtcose Odzade’ 7 oL didugjsizd jj- H dBvdzc
Md¥ dSOydd d EftOos dzj ded " Gszglsw[mcuuﬁ]lﬁoﬁl@s;o[fr]Qtd’ngﬁ]Izm@}
LdHOjIs Mjdzj Sydtsdzj OB o 5L Bsy degsMmils! MtsL HOo Ols!
TOE0Clkjtedmisds Ok, kOCddd COC Cwbkfdy j m4@4d
Emists2 udedhisd ybth¢ dds Hisdzj O@Edas By HS 3. Mistej M

dbHOfIsdo desMls! € fls o jufishagofffis Wi C dgjsiced@s § 52 Is
fdtedsH yojlsjuzgddls fpjdmEdsdgd % OCIststeOdd, odzdws h dd
Ckaz skte §t5 offjds dsdtlz [41]. 1 Oydes wlsdjlsdls:
fsorh jddB, ABC3( By ABEPEY2 SSP5

1 i Mty &0 ks, 4yt fstes fMudkojlshy [
Eidse dw &3, IsjtedddOd dzOv L OMERO d Isj§f dssts2 f
OBdtslsduimMcdds tseteOddyj dzdj &3 Hdzv HtesdL otsHMIse O
sjfdsosets fMistej MMO dz0 Lty 02 dsfjls! Mt L C
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BREEDING OF GRAIN SORGHUM (SORGHUM BICOLOR (L.) MOENCH) AND PROSPECTS
FOR ITS CULTIVATION IN THE WORLD
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Tokhetova L.A., doctor ofagriculturalsciencesprofessor
BekzhanovS.zZh.,PhD, associate professor
Nurgaliyev N.Sh.PhD
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Kaimoldaeva K.A. master ofagricultural sciences

Korkyt Ata Kyzylorda university, Kyzylorda, Kazaakhstan
Abstract. Due to the drying up of the Aral Sea, the areasafine land in rice systems is growing
in the region, which makes it difficult to cultivate previously zoned grain crops, which should provide the

livestock industry with concentrated feed. The main grain crops as winter and spring wheat, barley due to
drought and soil salinity show low vyields. Under the current conditions, it is necessary to quickly
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introduce droughtesistant, highly productive crops into agricultural production that can grow in
conditions of rice crop rotation, especially on marginal and saline lands. The most effective and rapid
solution to this problem is the environmental testing of varieties and varieties of grain sorghum, the grain
of which is used for food and feed purposes, as well as for the production of starch and bioethanol. In
addition, this crop has a high potential for usefulness due to its unpretentiousness and feed value, it is able
to form a high yield under any weather conditionsis review reviews previous and current research on
the effects of stressors on plant growth and development, grain filling, and grain sorghum yield.
Physiological mechanisms and genetic basis of resistance to stress factors are also considered. In addition,
the authors identified some gaps in the isolation of dretajbtant genotypes among a variety of
sorghum germplasm for use in adaptive breeding programs.

Keywords: grain sorghum, selection, adaptability, genotype, variety, selection, drought
resistance, heat resistance.
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NEW SOYBEAN VARIETY OF FOOD DIRECTION MILKA

Didorenko S.V., candidate obiological sciences, professor
Bastaubayeva S. O ¢andidate of agricultural sciences
Bulatova K.M., doctor of biological sciences
Slyamova N.D. candidate of agricultural sciences

Kushanova R.Zh.,PhD

¢Kazakh Research Institute of Agriculture @ldnt Growing: LLP, Almalybak, Kazakhstan

Annotation. This article describes a new productive, hpgbtein soybean variety Milka with a
low tannin content, intended for the food industry, in particular for the production of Tofu cheese. The
new Milka variety under selection number No8/2¢ was created by individual selection from the
hybrid population Evrika 357 (Kazakhstan) x Perizat (Kazakhstan)-fijgeaing variety with a growing
season of 14245 days. Growth type indeterminant, height-120 cm. The color of the pubescence is
gray, the color of the seeds is yellow, the color of the scar is yellow. The average yield over the years of
competitive testing was 47.4 c/ha, the weight of 1000 seeds wat706§, the protein content in the
grain was 40.9%, and the oil content was 21.8%. The Milka variety is resistant to cracking and
moderately resistant to lodging. Due to its protein content and low tannin content, the variety is suitable
for the production of dairy products, including Tofu cheese. In 2020, it was transferred to State variety
testing to obtain recommendations for use in production for the Almaty, Zhetysu, Kyzylorda, and
Turkestan regions of Kazakhst&mom 20232024, the variety was tested at an organic farming station.

Keywords: soybean, variety, selection, seed quality, .tofu
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fs ofMmi2 odhHnddtshisd, o-Osedgldshgal)j Eigepyjyde (wffQ@e S
dzj sBrSHd B BtcOIsdIs! o dzd 3Oded y dz2O Y tSHHJ ey Odad
fjtedsH Wtttdddtetso Odgd W € dzlzB dzj 2
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82



CtcOrR BOXZO d Mkzratsets ojh iMlsea® HMAW tOL dzd ydz' » Mt
edmizdzC 4§ 1, ECOL" 908l dzO MmMtstslseo jIsMmlsoalzs hdj 1t
jhjMmlse O H dzw COYHBSGE TS Mstels O. Clts fsLotdvjl
fslsj dgydOdz desjy dMmf sdz' L s9O0dedj Mtclsso o fdh jots?

]l i L Ezdz Is@Ojdzdd RO dfdfstdalr yJ dedz" = dL BBKOL ytses ¢ (
pdzt wdzlm, CHJAB d 1 O, ¢ 016G HcsSEO]d tgdz® | s
LIstsdy dzedL S dd3 MBsH jtey Oded d 3 € te On d¥®) dzO 1 tisIstzi®h), @cff dzdf frl+ 2
Valley d Winter Valley (129%).

10 tdimkzdeSj 1 4ftoj HiMlsOo dzj dz" Ctsdzd yd Mise j dadzr J
COlstsW jdzvw. stORBOdZ d Mkats] ojh jMmlseats wWodzws Ism
mMih j Mise j dadzts o dzd W ¥ Is ZO COlstsW jdz . Il " MsC
f JlsOlsj dz! dZIzB Y4 dzdzs sy COlstsW jdzv, ylss HJ dZOjls

v JMoats tsltcOY0OjIs tBNMN jj MtHjtey Oded j
CteOn 3O dz, M Ote, CdzjlsyOlkSk, Bjd&ZSd d ddgddzj cOdz .
COyd Mo 0 ¢ Bdzj 2. 1" M) MtsHjtey Odedj MkAte
sBd&ZOHOjIs A hdddd Ijrdsdztcedyj MSddizdd Mo ts2 Mmilse C
sBtcOBBISS tcOdzgj dzdv. [BO fOtcOBBiIstcO ff sdisc O
dzOd B tsdzj j fSHAaBHWHJ] H dzw st tej HJ dzv dedze’ ~ z ) dzts
fclstcjBdesMmisj 2 fYlstejBdlsjdzj?2 o w©OL dzestsBtcOL dats?2 1 to
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BCOR ARt ojh jMlsets

t d ik diektetslo § OR KOO d MiHjtey Odd) Mkzoses ojh jMmse O

RMABHORELJL O, MtlsO M or MsSCdd MtHj Y Odzd j
(20%) d SHjdB (19%), GBEZOHOsIls ftlsjdydOodksd HA&
stejBlkshdan ofr MsCtc?2 Misjfjdd CttORBOEdMisshisd, I
Hicze sy .

HBBHjtY Odedj MkZotsets ojh jfMso® ESOLr 90jls dz0
CtetsaBj otH', d Wodw jlfqw Cdzsyjor d3 ff OtcOBRj Istetsdy,
Colssotets ftosHEZCISO. H\ GBfsdahdgicd oz fHiistcldzOd dz®dz' h j
9jhjMmMlso® (27%), vyt &syjls B! ftsdzj L dzf dg H dzw
QOtGlststdZJ d' 7 fttsHECltss. | Ists % j otej B MtstelsO
9 jhjfmlse O, sO¢ d j ¢ O¢ VhSCsdz 6 (18 %) d U OcC
fwojrHfsylsdlsj d d" &3d Hdv dzjfshmiejHmlse j ddsecs
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ftcdetslstsodzj degdv MmMkzftse d Htkzedms BAEH, GHJ o0y dO

v tcOo dzj dzd J ftoj HiNls Oo dzj dadz" ~ H Odzdz" n fsCOL T 9
Yjdzdzj dgHy jte  sttetsdzj 9 O ¢ dzdzO, ddzj ¢ Is MmB OdzO dzfm
CtcOn di3ZO dzO, sO¢ d MmMkasets o jh jMmkse O, Ylsts HJ dzO
ftoeddsj dgj ded?2. 1 Ctsdalsj SMlsj Mstelstse M Btsdzj j dedL S c
Vall ey d Cui Valley, ftHyjttSdeOjlsmw, ylt tsdzd
COMtetsdesd3d yd M< d n dzlz 3 H d ftoej H] sYylsj dzd 2 f tslste
sted j dzsdtelzjIsqw dzO0 ftesHEkzSIsr i § sdedy J deder &3 ftsH j to

sO0Cddi3 BBOL AR, tjLbkzd Ol &OBttcOIlsstcdz” = fi
Msels® S OlssW j dzv HBsd) J dz SMdetsea ™ 9 Ols! MW  dzO y4g dzj
ftejHfBYlsj dedv i tslstejBdlsidzi?2 d Ijrmndesdzsedyd M d.
EftcOodzj dedj MstclsOdBBd € OtelstsW j dzv 9 Oy dz" d@3 Oy j C st
COYydi Mo O ftoesHBs tsdz! Mise j dedes?2 ftesHES ydd.

10 tshdtse ] ftoj HMISOo dzj dedz" = HOdzdz" = 5 MBHJ B !
tcOMmlisj dzd 2 , Bsy jls B s ftesojHjdz OdzOdzdL Sttty d
LIsdddd Hobkzdw .f sC OL Olsj dzv d3qd
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{ d Mk dasSE s j dzv yd sdzdzO" Mo wLi! dBjyHE kicsy 02 dsfiyls!

1 dz0uJ dzd § Csi WWdydd dzls © Cstetej dzv yd d MsMmilsOo
ZCOLMr90OjIs dzO® dzOdzd yd 4 z d3d to 4 dzdats ? fsdzsy dlsj dz' d
CtcOR BOZO d Lty O2desfmils’ 8. Clsts tsL dzOYOjls, yYlsts
COtolstsW jdzv diBtsy jIs Brls! MeawL Odes M dzj Sslsste’ d3 k9 |
dzj wWodzw jlsfqw fddz dets? .

1 20y g OIsEMisdSCd MsMmMisOoadzwjls 1, 54, Ylsts  dzd
cOo dzsects 2. Clsts MoedHjlsjd Msakzjl  Istd, Yls ts
MlsOlsdmMisdyj MEts?2 L dOyddsmisd, d, Mmdzj Htse Olsj dz' dzts,
d ktetsy O2detsfls! 8 dBsy jls B ls! Mdzzyo? das?2 .

s WWdydjdaels 1,38 EZCOL"90jls dO Its, ybts f{te
sHdz ftetsyj dalsdzze jJHdzedylz, Etetsy 02 desfyls! o Mmtcj H &

stsdzhls o e1)( IsOC Yy ECOL" 90j s &ZzO0 Isjitstejlsd
MsHjtey Odzd] CtcOR BOZO tcOo des dzgzdz¥, yYlsts o H Odzdzts?
3" fmdzO. mtslsw  MmEh iMmlsekzjls Edjtej dddaoOw sy dlsdc
CteOR BOXZO d Etetsy O2desfls! 8, tdz20 dgj WwWodzw jIlsfqw MMils©

vOCdds BBEOL A, tjLEzd IsOIsr OdzOdzdL O ftsEC OL " ©
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fsLdlsde dzOw MmeawrL! djYyHE MHjty Odedj &3 S tcOr B3O dzO
HsMisdeOjls MlsOldMmisdyj MEs2 L dzOyd Bstsimisd . Clts ¢
dLEyd dzedw WOCktsttse, oddweshdn dO Etttsy 02 dsfls! ,
fSHRtSHO 9o Octtdtsdizdd HAv fserhjddw +WWJjCIlsdoe dzs

1 dteOlsr MsHijtyOhdimwy o Cdzkzedwr, Bsckzls
Mow L Odets M Y BIsj deydOodz! dg" s tedmMc OB HAEZW LHBS !
d ¢Odzyjtesegjdedzr j + WWJjCIst (Amano et al ., 2020,

4G dzOMmdzs dMmmdzj Hse Oded W a5, JtesotsHdB d3 o tOL C
o COtlsWjdj LOsdmdls ls @Gty jMissed® WOClktttte,
tcso jdz@ EZHtsBtojdzd?2 d OctetslsjrdzduimMéd] ftwOCIlsdSc
EfMmls Odzts o dzj dzts ylsts dmftsdz L soOdzdj EZHBBt]j dd2, B
o j dzd yJj dzd fr]ISHJtG)iOdZCfW dzd IstcOlstse o CdzzBdaw n € C
B' dzd ftsdzeyd dzr o dhmdzj Hsoe ©dzedd Mar2n et al . (
tctsodzj @3 EHBSBIGj dzd?2 By jIs MftsmMsemMise so Ols: Mmdad ¥ §

[sjujMmbe jdedz' | dMMmdzj Hiso Odzedw 1SOC Y] HtSHIse j toy
RoOOMsoats?2 d 1 jktesoa® (2019) fHtesHj BBsdemistcd tetso O dzC
Bz3j Mis dzr 3 szr]dztsaq’ B, ddBirls LdOydlsj d des BBdzj § dac

ff dif stelsdgr 3 Mstels Oz [ 14] . RiMMdzj Hse OdzgdWw skt
odzd BOdzdj 2O dzjtsBRBHd®EsMISd GilsdddL Oydd OcCEkt
fMsH j oy Odedw dzdstcOlstsa, §fBHYjteGCdoOW o 0Oy desfyls! s

]l @i HERZOGSH dzts? dzOkzydzes?2 BOLJ Scopus sy dz
ftsHIse jtoy HOY Is qtsfr]lsiswdzdzfl’ dgdzlsjtej € Isj ki dedlste
pdzdw dzd™ OcttdsddyujmMSds WOCktsttss dO dzdlstOls dzts
MstcOdzO~" ( Kumar et al ., 2020) ftjHdEZOEOjIs tj ¢
sBjffjudoOjls Bsdzjj cdbesCt] §tdddkOdd] §tssdj

s ts dzls tc ts dz! fMsH j oy Odzed™w dzdIlstcOIstse o C OtlssW j dz
Octetsdesdidd yj M52 d2OECd d ftotsHtsetsdz Mise j dedets?2 B
tejLzdz sOIsr dMmMmdzj Hise Odzedw 27 MmMBtclstse ¢ OtelssW j dzw
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vtOodsj dzdj YBSOLOI]jdzj?2 §BCOLT 90 jls, ylsts ofyj
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MowL Odgdz" & M) Hdzdlsj dz dzr o Ijtsls jiBdzj dzd j os.
dstsH ]t Odzd] dzdIlstcOIstso o O tc I thyfn oz H sV OdiAd J Is v
1Isd MsjHddzj dzdvw Bsclzls '[SQOLrE)OIS‘ L d&zOydlsj dz' dztsj
ZOh dr dimimdzj Hso Odzd?2 BCOLT 9081, yYlsts Btsdz h d dzfy
fojHj &ZOT B jLGfOMdses bkised" MoHjtey Odd™ dzdlsts
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10 thdtsej §odzkzyjdde = HOdzdzr = 8 tOL dzd ydz' ~
O dzO dzd L Ctetej dzZv ydd oBBjyHE Isseo Otcdetsfls d ktts
Cstetej dzv yd d MtsMlsOo dzv j Is f tod d3J tcdzts 0, 67, Yls ts
f sz dlsj dzt des?2 Ctstetej d&zvydd dBBiHEZ Isseo Otcdetsfls? 8
Fojddyjddd Ikt Odsfisd Mistels O, CO¢C {fteOo d dzts, d
btotsy O2 detsfylsd. Clbts LdzOyjdedj ftejorhojl Stdlsdyyf
ZO0 MisOlsdmisdyd MS ke L dOyddismls! Cotetej dzv ydd dz0 E
Ylsts dzOB dzé HOj BOW Crstetcj dzw ydw daj wWodzw jIs

stsi WWdydd dzals f tod lstsaOtGdztsfnlsq’ (0,293
2O 1 jHdddyk, kZtetsy O2desfyls! o Mmtej Hdzj i3
fsLdlsdodets? L OoadMmddsmisd iy HE 1 Isddsd H

wbkh jlsokzs hOw fdsydljd dOv Ctetej dvydw r
Mtsteclsseo twOMlsjded?2 HsHYjteSCdoaOjls o0y detsfls: 9" B St
ftsorh jddw tBh jets ktetsodzw Lktctsy 02 dzsfyls .

1 OB dz¢ HOJ Isfyw Zd3j toj dzdzOW f sdztsy dlsj dzv dzOW ¢ tste
Ztotsy O2 desfyls' ¥ Mmstelstse tOMmMlsj dd?2, vyl MeadHjlsj dz
By il ftedosudl: € kojddyjdds bktetsy02dshlsd. ¢
orptste] Mbtolsso HdzW BflsddBdL Oydd ftosHlzCIsde dsMmisd

10 todBlded fifmMlsOodzj dz8@ tejL kzdz' sOI™ EkyjlO B tsdzt
Mstelstse COLBY jdv, o' Oy jdds j » Odsl dzez Bsts dPis ted
ZOdoer Mh k¥ Ektotsy 02 dets sl r, i) SICsGs ety H BCOIS d7e dsts figld . Is
b melsO vij7dsdz]3dzHisy/ jctO .
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86



100,0
900 86,7
80,0 70,4

64,7
70,0 61,2 55.2

60,0 4899575 ° 441

38,7

24,7

17,6 ) !

H 8 o0

© - N

2 — 8
(/29

50,0
VORI rv Ll orv R wftufl sotuvfarfc

\,
w

Cui Valley I »
¢ On——
u O dzCom— 3
udzOH-E

1 5 0zO hGy—

62,7

€]
N

L C s A O
s Ot D O
U'I
S OL D E—

[dnd

N

53,8

N
™

L dzO——

43,7 437

40,0
30,0
20,0
10,0

0,0

vt lrosrL feu?,

1 Otels
CHJ
(I)dZJ w

Winter Valley il <
s O GO IO

:ls

114t

o Mmls

ststetsdzj o
U s

r OdzOD_ g

1 0w s q

Yszdszz—

1 OgW Is g 5—3;0

Mk dttE e8>y 02 desMls! Mslsss C OksW j dv, 2

l s otejd3w C0OC MotlsPsC ay EBzd utPdaf Pdgdzjdd3" vjdzO
Ftesy O2 detsfls! tsdsO 48 tOts ds@ A BB SHIY[,dPs IS/ies@.j dedets S
Metels CHJAB Wodzwjlsmw twOdede M Jjdzr B3 d Ektctsy O detsfls
slsdzd ydzr &3 s OL Olsj dzj o3, L Istsls MmMtstels o j M BO  j tof
H#jojtodzsets s OL OR Mis OdzO.

I1tsdzy J dedLSdj L deOyjdedwyw ERtetsy 02 detsfylsd dzOB dz® H
Winter Valley (9,7 Is/ c0O), Yylsts IstejBlzjls HBY tsdz
OctetsdetsdZ3d yd MSdr JtcOCIsdC.

sBtelsO M tlsdthmdlsj d dzts Mtej Hdzj 2 bketsy O dzesfls ¢
o Cdzt yosls 11 tedzd, ¢ Mis ©dzO, rodz02mMoOdz d 1 0dvwIsqd
HOdz dzgj 2" dr dMimdzj Hsoe Odzd?2 5 Edzyh jdzde € OL O
sfisddizdL Oydes Octelsjndtsdzse d?2.

1 0Cdzs yp @ I3 s8BHLOL 53, ddSJ“hdenW dmfdzj Hise OcC
L dz2Oyd dssfmisd Mtelstso' 7 " OOCIjtedmMisde COlssW j dzw
ojJhifmMaO, COC tjhoOoshda WOCIB stetso , ISQOLraOBho[:
Goslstsotsets fosHEZSO. Clsts f t5H
dimMmdzj H 59 Odzd 2 H dzw sflsddizdL Oy
fsistej Bdlsj dz' M&df n Is g desgizEasdgj M ¢
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ftetsj CIsO R{ 0124t srR0439 "r1daddduyy M< ow sYJ «
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THE INFLUENCE OF RAIN -FED FARMING CONDITIONS ON THE STARCH CONTENT IN
POTATO VARIETIES OF AKMOLA REGION

Aitbayev T.E.%, Doctor of Agricultural Sciences, Academician of the National Academy of Sciences of
the Republic of Kazakhstan
Suraganova A.M?, PhD
Suraganov M.N2, PhD
Ualieva G.T3, PhD
Bekisheva G. 2, Master's degree

'Kazakh Research Institute of Fruit and Vegetable Growimaty, Kazakhstan
’NAO "Kokshetau University named after Sh. Ualikhanov", Kokshetau, Kazakhstan
*Kokshetau experimental production facility, village of Chaglinka, Kazakhstan

Annotation. Potato tubers have a high nutritional value, as they contain carbohydrates, proteins
and other elements that are necessary for proper nutrition. Carbohydrates in potatoes are mainly
represented by starch, which is the main source of energy. For food purposes, potato varieties with certain
organoleptic characteristics are selected, which depend on the starch level. The higher starch content
contributes to increased friability and softness of tubers during heat treatment. Starch plays a key role in
potato carbohydrate metabolism. It serves as a source of energy for the plant, and also determines the
texture and taste characteristics of the tubers. Modern potato farming should focus on production that
takes into account the needs of different consumer groups. This may include cultivating varieties with the
right taste qualities, as well as varieties suitable for certain storage and transportation conditions.

This article presents the results of a study of yield, starch content, and dry matter in potato tubers
in the Akmola region. The research was conducted in 2024 at the scientific field site of the NAO
"Kokshetau University named after Sh.Ualikhanov." 27 varieties of potatoes, Kazakh and foreign
breeding, were studied. The results of the study showed that the highest starch content is observed in
potato varieties Alliancé 20%, Ederi 19%. According to the dry matter content, Ulan varieties stood
outi 27%, Ushkonyr and Talgatl8%.

Keywords: potato production, potato, variety, tuber, biochemical composition, starch, vyield,
marketability.
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dr HJiljtdddOydd. ¢ 5 ftedL dzOSE ¢ BOMMO 10
dL dz20C O tsCOL " 9081Is dzj OHHJIsd odde | o CclgCimd® ju stuW Wiy

1 r weodzj dzdzr j§ Hsfistse j todz" j teOL dzd ydw fts Ctsd
OdzOdzdL dteclzj Zgr ©F 1 SCOL O dzZv d3 HOdzZs o tsL RISy desMmils s
Jsy d wuwsw Wigsotse s wydzjdgv 9 bkfmdaktsedwrs L OMmtsd
(sOBdZd yo 2) .
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RL ftoj HinlsOo dzj dedgt©OB daff figtizfs RO d d Yls tsf 8n/tsteBsus ts B t6 C
dJf 8/-22BrRW 9 dzw¥ & Isfyw dzOdB sdzj J fJtemf j Cisdo dz" d3d 9 fi
orHjdzwe lsfipw MdzjHEse hdd&B3d ~OLOSCIjtedMmisd ¢ O3] :

vOBdzdyOyj2dzS d +WWjClstse [sd4 d wsu s o Mislsy Mmlisy

WWJiClsrsijusws CWWicClhl OtcdO(l Oted O

| Olsj ted dg D02 M ([ Hcikd 2 1| Harmal [ st -(dst -{{ st
W s te d3f dzd Qi dzd Qsi dzd dzb) i
[ J151-1 & +2 -2 -1 +0,2 4,43 0,02
[ §/152-1 & +1 -6 +5 -8,6* 30,93 33,9
[ §/152-1 R +4 -9 +5 -6,6* 160,93 43,5
[ ¢/154-1 R -7 +17 -10 +15 210,5** 264,9**
l Otc d Ty
Is j mls §)d6 5| 23,27 136,56** 50,27
CWWjicClsr
Is j Mils jjtcts| -3,4* +5,8 2,4
1 Otcd Odzi
Isj MisJagts| 11,5 33,6 5,75

o Jsu kjmMsjtetsogp( EFs®,&ddzd?2) =1®&it56

(
M Hd" " up OO HD)sitE BBpB8E) Misj o)

-9 MBS OY BN OV ¢ 5B d dzO\ difistsizde0 v i jts fitds® figtks jfindsd -

-fsdzsy d s dzt dzf § 4 'S B) (s@elrC 4 dspddaidids dLi j ) dz2 o
BZOMMO 10 0MMO) tejjdedzOdz M ¢ sdzsMmO.

-dedL €4 1L WWjClsr [ste s Hddddzj ub e jHsjOd@jEs
dMstsydd S Okd MSstesmij dshlsd.

4 Htolzc 52 Mnldsyjtdysdd & if OndedddRf/"2-bud i3j ddd L Clz8 [ sua
Mtsls] twOEs] @8O yOIlsj dz dztsj o dzd “fdedsjH Az deo figigts fr
HOdz! dzgj 2h jd&3 OdzOdzd L § CtssB d dzO Y d ts dzdzts 2 Y s
My j Slsdedzr d3d H dzw d M =sd® SLdiy O ted % O Lots dzfy J dmjdEwvy d
dSydededets? twOBslsr to] C tsd&tzs B gizls fipy - MeHiiHEEu B Is 1
| -2-BR Cslstster § Hj dsdzistcd oz sHldss dzs o &G & ¥ ) 4 ts
EClsdodasmisd  MSsEsmij dshsd.

J Emdzse v A s L dzsteH d dzf € 52 sB dzOMis d, GHJ
Ctotsodzgs? Ckdz skter HdzW ddesesdzj sdzdr IstcOo o
dzv jIsfpw Cdzs yjor d3 WOCIktstesds ftcd t0O2tsdedtotso Odzd d
dzi§ 65 M) fsLodw jls Wwydsj dg 9" ff tsdzdgV Is ¢ e
S tedtolzy M dBhtsesd sdzddzd IstcOo OB L O Mmejls (d
tclstso 90 dz20 Hdzv ftojHISISotOh jdadw ff jtoj ttOMmis Oded
tcOLodIsdd. [ dzv Isfipte L HWODHg[jwdzw Is O Ciipfismy J is®E h 7 Y Is
Stesmf j dzsfls: , ¢ ] H fifarOa dFvs: /Is2-bk &ls jf o jifits tofly ©tc sy ¢ I
fsdz’ L s9 Odz o MmMddelsjIlsdui MEs?2 MmMJddzd Sydd Hdzw g
tcds, OHOflsdtetseo Odadz" = ¢ bkffdzso W kg &8 L& fmj o
SOC Y4 LOMAzEYdo Ot s oded 3Odedw, SO CO¢ dm ted

§ =5 -
Vfooﬁ-ﬁ'ﬂ.
T

o

FINIIH T

A

WN'OAWSOHEEQ,EQ,EH& S = = O S O

HHJlsHdpdzOdzlsdzts?2 G J dzj sdyd MEts?2 Mdmilsy dsgs?2. CIsts
Stclstso sftejHjdzwjlsmw co¢ OH HOKIs d  dzr Hifs i3 gzd Igts o
ftoj HY dzf dzdz" = Odzdzj dzj 2 . " mMesCdy LdOyjdedw mfe 4 ys
gsd) bk 1Isdr Mttt EZ2COLT" a0t s dzO o tsL sy detsMls
cdBtcdHdzr » §tsCtsdzj dzgd VW =, Yylsts dhsy jls BT Is! dmy t
dzz yh j dzdz" ©3d ~ O OSCIsj tedMmisd ¢ Od3( . sO0Cdd3 BBKOL &
Bd&zOMIsd HBsdzy dzO Brils! dzOftcOodzj dzO dzO0 MtsL HOdzd j f
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Bidzjj 65 Mo d MCotsmfj dshls: s, ykst §sLotddls
fsCtesodts? Chkd skzter o tdMmsetsd fHaenslESBEREE | . R
[HiMMS Y [ BO@Broe fjdjCydddsy » fsctOBRBOR  dst
Hisfisdy J ded® 4 Isdm yd dzj 2.

Rdzs jtef toj sOYydw  H Odzdz' @ cdzQueAf M tff jste i) J cbjuEkdEEH S S 2
Hilsj ted3d dzO Y d do ' firjdufle AlzCEEOpls goezdzd 20 € s dzZsMOe, Lot
fdzj Hizs N gj of etsHT (lsOBddyO 3) :

1.1 tedL d2O¢ cor MslsO tOMmiIsj dzdw e :
-oBtsdz hddelse j MdzEyoOjoeo ftoj sBZOH OB Is ¢ j dar m

LWW iSO, O COC o00ttdOdMO wsuw (U] s) ftjort
L dzOydlilsj dz' detsy o dzdwdedj dzj OHHdIdodzr » G6jdzajIsdyd m¢
- din G dz¥ yg dzd § 5 W dzV j IsAIVR , SBEEHQIL j 8jO Y PRI AIHO [ s ¢
ftcjorhoOjls o90tedOdmMk w#sua (0)si = 210,5). GClts f
Gjdzgj sduyuimMedrms 1 WWjiClktsa, ybt Lotk jl tj ¢ sdjd

fetsyd Mid . o _

-G desisdyfr o o MBSt ¢ sl uf is 3@ EC Rj daiasinls o
dzq dzd W -4-18R 1eb" H j dzw s kv o' MsCddid L dzOyj ded ™ &3 o Ots
Yj dzdzr &3 dMmMlssydzed S O o' MsC stetsmdzsmisd Hdzv Mmddzls j

2. todL dz2O¢ c¢cHA&zddO S tdisfmOe

Hd MY j o d tsdadz” 2 O dzO dzd L orweoaddz Mmkh jMmlse j dade
cdetcdH O] .

-oCtsdastetsdzy HOdedetsets ftoedL dzOC O ftoj sBdZOH OB s @&
ECOL" 90jIls dzO oftsL didtsy detsfyls! 1+ WW jClsdodesdts fslsBstcO
Il yjgdhkzd O™ O0dOdZdLO foLotdvels MHj dzOIs!
JLEYOj &' 7 ftdL dzOS s d tojCtsdsj dzhtso Ols! € sdel tsy

Md dzi Sydesdzdz" = ftesctcOBRRBOR .

v OB dzdy Oy B3dzS d + WWjSCItso [su d wsu fts HAzddz CtdzshmO

CWWjiClsr wsua sSiij CWWiCll OtedO()l Otcd OF
fOljteddsgs 02 M| HjMmMmS d| Harmal {se -(ase -([sH
Wtsto d3r dzd i dzd Qsi dzd dzi|
[ §151-1 & -0,2 -2,6 +2,8 +1,3 7.1 1,63
[ §152-1 ¢ 2,1 +2.4 -0,3 -2,5 4,9 2,44
[ §152-1 R +2,5 -1,7 -0,8 -1,8 4,7 1,74
[ §154-1 R -1,2 +2,0 -0,8 +3,0 2,8 18,94
| Ot O dzf
Is j Misfdets| 3,81 6,23 2,83
CWW,jClsr
Is j Mls jjtets|-1 +2,2 -1,2
I Oted O dzf
Is j Mls §jjdg ts| 0,92 14,76 7,93
18t 0,05 ([fsu IshfelgiOtetDed) ([ sO, Izdded?2) = =
Qlsi( Mtej Hdg" W 9 Otcd O dzf OUsii(s v sdad digfj2f) Is j=tc t3to, )8 7=

1 0dBBdzr h j J SIs ¢ dzsdzj dzd,J tfuskiOy Ok | ¢ disiAd]jHd3
[ 8/-4BbrRd Isj Misj 6O iHJﬁjﬂdeQ 100 i tod Emdztse d d a
Hisd3d dzd tets o O dzd J CJdzjsdud MSdr WOCKta O] O tadfL
CHMzd d&zO .C shizcip®ed?2 Lktctse j dz 4su-4bBisdi tBUal 8 Mst
ISJfrJISJtGO {HdMMCd 100, Ybsts HJ dzO] ldnj dzg & Y] 6 s
Slsdetsh jdzdd CStsdzduyd Mlse © L j toj-dzl wo, C[BEBIHId bs ] Mk
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[HiMMCd2 100 dzOB dzt HEOXG tdsefdp f e B sfgS BH MISdsts fe dH
Mo i3y Msdzesds o dzdwdedd COC OHHdISdo dz" =, sO¢ d o
zQifj Hiso OdzdWw H OdEBE MR @ 4 )X20¢ O (

l twjLkd O] ®yjdStd ft fsCOLOjdvd tBh j2
9" Hjdzj dz" dzdHded,: [fA/R1Bn dMif sd L sea Oded j &3 Isj Misj te
sBtOL Y' HJj Bsdhstcdteso Odzd L dzOydlsj dz' detsj ttsor h j
22124 hls.) ft5 MteOodzj deds T tMsOd d B cj dztslsdy O
v OB dzZdy Oy ddzS d + WW jSIsso [su d sy 5 ydmdze L jtej dz o

CWWJjCIs' wsd sSi|j CWW,jCIk' |l OedO(J Oted OF
[ Olsjteddz s ©2 M| [ Hj MM d ] Harmal dzd dzdi2 dsd -([su
W st d3" dzd QIsi dzd dzifdt
[ /151-1 ¢ +2,2 -2,7 +0,5 +4 6,4 15,96
[ ¢/152-1 ¢ +0,4 -0,6 +0,2 -5,6 0,127 31,3
[ §/152-1 R +6,3 -4,7 -1,6 -1,9 32,02 3,57
[ §/154-1 R -8,9 +8,0 +0,9 +3,5 71,84 12,21
1 Oted O dzf
s j mls e ts| 41,14 | 31,09 1,07
CWWjcClsr
Isj Mils jjtets| -5,7 +7,3 -1,6
1 Ot d O dzf
s j Mls§ldg 5| 32,44 | 53,24 10,51
1 dp([se IsjMisjtetsog( fFsw, dded?) =71@®t85
O)si( Mtej Hdz2" W 9 Oted OdzM O U)sjé t v zgf dzlf 2 NIsF tcBB ) 5 ¢ ;

[ ddzd 152-1rR d IsiMmMlsjtc s0O2 MOt o' ugwylswHy @&OMN
fjtemf jSIsdods d3d Hdzv ftsL HOdI W dnjjlslgj t€ syLddffy dz" unte O tsiz
Jsue Mts sy EZCOL" 90jls d&O it sB OWdgds ditizi @H Hodle
ftedL dzOS sd3 ¢ 3OMMOL QA 0GMSC dzsjugditdep) &5 s MBI L,O [ Hf

(sOB dzd yO® 5) .

v OB dzdy Oy S5dz¢ d 1+ WWjClstse [su d sy s d3OMMj 1000 L §

CWWJiCl' wsu sij CWWjCk[l OdO({l Oted O
[ Olsj ted dz D[§H dzd (4 s ¢ -([ st
W st d3r sO02Mm[[ HJjMMmS dl Harmal ai dzd QJsi dzd dzil G
[ J151-1 & 144 | +89 +5,5 -3,9 158,34 15,19
[ ¢/15-2-1 © +6 8,7 +2.7 -0,25 59,42 0,05
[ J152-1 R 122 +0,2 24 +45 5,25 20,23
[ /1541 R +6,2 0,4 5,8 0,31 36,05 0,08
I Oted O dzf
lsj Misjlepts| 95,48 | 51,63 25,58

WWJCls
lsj mlsjjtets|-3,76 | +3,37 +0,39
I Oted O dzf
s j Mlsgldgts| 32,44 | 53,24 251
L f( [su IsjMmisjtosa)( 560 difded?2) =1 df 02
Olsi( Mt j Hdzv W 9 Otcd OdzM O (ijsj$ v u G dzts I Mis3 &S

1 sdzlz yj dz' dZOH j )y dzr | HOdgdzr § 5B yj dZZEIOR b dzd v
sjMmlsjte® [H]MMCd?2 100. ] dlstsc | dzO0d B tsdzj j§ 14
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orwogddzd m'-1-1 & 1n8/11r54fnfncd-2-lbﬂ050; spBir®BR J 8Ha&a b mal
{MsBts] o ded &3O dzqd § Ofmdziz 3 ¢2104j Is ) ¢ @M gz@BdY [ H G fr
Hi Bsdhistcdtckzs h Ow affntsQIzB Gjdaj sdyj mMS ke MmMtse dzj Mls

¢ dzO dzd L Mtstslsdatsh j dzd W o Oted Oyd?2 ) Ctsd3B d dzd to
O Hdlsdedzr » 6 jdetse fted Wtstsdg,q’tetsa@daq'q filstfL dz®F @zs
LdzOydlsj dz' detsj o dzdw dzdj H tsd3d dzO dzls dz' d 1dMmlsOlsdy

v OB dzdyoOy 6dzS d + WWiClstseo [su d sy 8 BOMMI L jtdO MM

CWWJjClssjaswy CWWjCll OdO() Oted O
| Olsj ted dz {se -(ese -([sH
W s te ds s02Mm[[Hj MMS d]Harmal dzd Qi ded @si | dzd Qi
[J151-16 | -25 +2,1 +0,4 +1,7 0,52 10,89
[ J1521a | +31 |42 +1,1 -3 1,42 8,99
[J152-1 R | +27 |-19 -0,8 -0,2 0,56 0,039
[ J1541 R |-33 +4,0 -0,7 +1,5 1,76 12,25

I Otcd O dzf

s§ fylsjtets| 1,11 | 1,39 0,07

d)sj

CWWJClse

s Mls jjtets| -2,3 +2,7 -0,4

I Otcd O dzf

s§ fylsj tets| 529 |7,29 0,16

Glgj

V([ su bifmisjtese) [3al dfdd?2) =1 4df 0

Glsi( Mtej Hde" v o Otsd O dafy) OCsi(s by sdrd disfj2f) Is j=tc t0s, )9 77

Il T oHIN . tejLzdz sOIs§ OdzOdzdL O s [su -lduwo dzj «
/-4BrR d Iifsjt [HifMMEd2 100. Clsd ®BKEOL Y’
sftse jdadets s Ctsdzdyj Mlselz L jtoj dai p (£ tis dzg® M) .
L j to] dz. ldBtedHT , ML HOdzdz" | dz2O dr GMdzsoe,
Is dzOw zidzgg W L O&dzz5 do Oj s tMsBtsets o dzd 3O dz
udotsflsd wsue, vylsts Hjd&Ojk jvy §jitmijSlsds dats
zud ded J CtsdsB d dz0y d s dzdzts 2 M s desMis d fts
dzts  dzdlekcpd [[-BLHLHJ -ISjtdiiddsi 6 s ©O2 M Ote, sB d&ZOH O
dOodzsds tcOdedzj MY § dzsMmisd . Clsd cjdeslsdyr B
dud MEs2 MmjdjSydd.
d dz eCtds@kBjdgzOy d s dzdzOW M smtse dzs M ls ¢ wog dzw j
djd Hdv totsHidjisly jdre S dshy s tsOstsdsatePdz0 y d s dzdzO W
shdatso dz" 3d d g dzs P ¢ ff@dsf{ L 6 B ls | dzfmipezpe o Odzd
sLdfMm L doOydlsj dt sas &z? s tetd)jj Bd t®e ez yd M< d
zOC s o, Yylss E2COLMr90jls dO Ists, Ylsts dzj OHHJIS
| e i@ J dzj dedj [su d wse o EkfMssedws L Of
cOdz WL OB OzOLtstcOL dzd ydwv @iy HE MtslsOdd, O
i OHHdkdoder 7 cjdztse o (dMmMdjHEjd 7 ftedL dzOS
@O cjdjldujmed? Stdbtsd JLEyoj & o f
? ket d §wswedzgjdedy IsteOdzmctey Mid e dz' n
jtootsfisjf jdedets] L cdzOyj dzdj, [istc@pf §1s25Isj Ml
wl5d JHijMMEd?2 100 toj Ssd3j dzH z¥ Isffy8 tog dezr ) &
dq 2
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rROWwm 0
Gwroc
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A d dzOdzind to t$ OBAdBISJO. o ' ff 5 dzdzjcdz@ tc O Ftlgjtpt O ts W d dz0O o
9 Oded W ff s j B@H Wi C d I3 f BORLOQRBROMSHAZO [ 4eM S Cd
fjteodydesy MJj B desosHMlseots L jtodegso' o S kdz' skzte H dzv
COUud Mo © d Mistej MislzMmists2 y§ oz {ROE d ald O Bzd 1 dzdzD -
R{1 BR24892821.
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COMBINATION ABILITY OF MUTANT LINES OF SPRING BARLEY

Tokhetova L.A.L, Doctor of Agricultural Sciences, Professor
Baimbetova G.Z1, doctoral student
Zhalbyrov A. E.%, Master of Agricultural Sciences
Baytanatova A.K 1, researcher
Akylbaev K.I.%, Candidate of Technical Sciences
Sultan N.Zh 2, doctoral student

'Kazakh Research Institute of Rice Growing named after Ibrai Zhakhaev, Kyzylorda, Kazakhstan
’Korkyt Ata Kyzylorda Universityzylorda city, Kazakhstan

Annotation. Within the framework of creative cooperation with JSC "Park of Nuclear
Technologies," since 2015, we have begun work on the use of induced mutagenesis as a source of
creating fundamentally new initial forms, which will expand the possibilities of synthetic selection. To
obtain starting material for barley selection in the form of mutant lines with seleetioable features, a
ILU-10 electron accelerator was used by treating seeds with ionizing radiation. In order to determine the
donor properties of the isolated mutant lines, we carried out crosses using the topcross method in 2023.

The study of combinatory ability of mutant lines and varieties of barley under stress conditions in
Kyzylorda region by topcross method revealed significant differences between genotypes. It was found
that in the genetic control of all the analyses traits have a significant effect of additive genes, so for them
it is possible to predict the efficiency of selection and the emergence of transgressive forms in early
splitting popul ations, except for the trait G v
combinatorial ability on the length of the growing season, only 2 lines were identifigts-141C and
Mg/15-2-1-11 and the tester variety Kaisar with high general combining ability effects towards early
maturity. These genotypes are of particular interest in synthetic breeding as early maturity donors. The
samples M15-4-1-11, Mg/15-1-1-1C and varietstester Odessa 100, combining high indices of general
and specific combinatory ability, which are recommended to be used as parental forms for obtaining
promising combinations for selection of transgressive lines, were selected.

Keywords: barley, mutant line, variety, donors, combinative abilit
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THE EFFECT OF THE SOWING METHOD AND THE SEEDING RATE ON THE
ACCUMULATION OF DRY MATTER AND YIELDS OF WINTER WHEAT

Kunypiyaeva G.T.}, candidate of Agricultural Sciences
Zhapaev R. K1, candidate of Agricultural Sciences
Ashirbekov M.Zh.%, doctor of Agricultural Sciences

Hidirov A.E. %, candidate of Agricultural Sciences
Zhapparova A.A.2, Candidate of agricultural sciences, professor
Malitskaya N.V.3, candidate of AgricultuleéSciences, Associate Professor

TOO ¢Kazakh Research | nsPtriotdwtce i oofn @Agr,i cAdlntau
Karasaysky district, AlImalybak villag&azakhstan
’Kazakh National Agrarian Research University, Almaty, Kazakhstan.
3North Kazakhstan University named after M. Kozybaev, Petropaviovsk, Kazakhstan

Annotation. The article presentghe resultsof researcton the influence of variousmethodsand
seedingrateson the accumulatiorof dry matterby winter wheatplants.Differencesin the ratesandsizes
of accumulatiorof dry matteranddifferenttechnologiedor crop formationaccordingto themainphases
of plantdevelopmenhave been reveale@he dataobtainedcanbe usedin the developmentf different
typesof winter wheatcultivationtechnologyin orderto obtainstableyields of high quality.

Observationsf the dynamicsof accumulationof dry matterin the abovegroundmassof plants
made itpossibleto tracethe influenceof cultivation technologyof varying degreesof intensity on the
growth,developmenandproductivity of winter graincropsThe purposeof theresearchs to establisithe
influenceof the sowingmethodandthe seedingate of winter wheatseedson the dynamicsof dry matter
accumulationtheformationof generativeorgansandgrainyield in the bogarof southeasterKazakhstan.

Overtheyearsof researcha significantincreasean the massof dry matterhas been established by
winter wheatplantsgrown with anincreasen theintensity of cultivationtechnologyfrom traditionalto
intensiveand resourcesaving.A changein the nutrientregime and soil moisturefor winter wheat,the
accumulatiorof dry matter,a changen thestructureof the cropandgrain productivity dependingon the
methodof sowing,the seedingrate andthe new intensive,resourcesavingtechnologyof winter wheat
cultivationhave been established

Accordingto theresearclresults it has beerestablishedhat the comb methodof sowing winter
wheatvarietieshas ahigh advantageeomparedo the ordinaryone The bestmethodof sowingfor the
Almaly variety turnedout to be tweline sowingin ridgeswith a distancebetweenthe furrows of 70 cm
with a seedingrate of1.5 million pcs/ha And for the Erythrospermun850 and Zhetysucombvarieties,
two andthreerow sowingmethodswith seedingates of2.5and3.5million pcs/harespectively For the
Vitreous24 variety, themostsuitablemethodof sowingis broadridge sowingwith a seedsowingrate of
4.0million pcs/ha

Keywords: comb sowing, winter wheat, accumulationof dry matter, formation of generative
organsplantgrowth, cropstructure cropquality.
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PECULIARITIES OF FORMATION OF YIELD OF SPRING WHEAT SAMPLES IN
CONDITIONS OF WESTERN KAZAKHSTAN

Tsygankov V.11, Candidate of Agricultural Sciences
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Sinatkyzy S?, Master of Science
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“West Kazakhstan Agrarian afi@chnical University named after Zhigir Khasralsk, Kazakhstan

Abstract. The article highlights the significance of research on spring wheat varieties in the
context of achieving the Sustainable Development Goals (SDGs). As issues related to food security,
agricultural sustainability, and climate change become increasingly urgent, the ability to adapt and
improve spring wheat varieties represents a key step towards realizing global objectives. Research in this
area not only contributes to increasing productivity and resilience to adverse conditions but also ensures
food security, reduces dependency on imports, and promotes economic development in regions.

The paper emphasizes significant aspects such as the impact of weather conditions on yield. It
calls for international cooperation and knowledge exchange, which will help implement the SDGs more
effectively in the field of sustainable agriculture and food security. Thus, research on wheat varieties and
the development of their production have a noticeable impact on both agriculture and the sustainable
development of society as a whole, making this topic highly relevant for study and practical
implementation.

The aim of the article is to provide a comprehensive and objective assessment of hew promising
varieties of spring soft wheatarly, midearly, midlate, and latanaturingin terms of their productivity
and duration of the growing season under various meteorological conditions in the western part of
Kazakhstan.

Field experiments and laboratory analyses were conducted from 2022 to 2024 at the Aktobe
Agricultural Experimental Station (From November 2024L P ¢ Kazakh Scienti fic F
Hor se Breeding and Forage Productione). Based o
different grainproducing areas of the Aktobe region, an analysis of the prevailing meteorological
conditions was carried out. Quantitative and qualitative indicators were used to perform calculations and
analyses of the established productivity, identifying varietal samples that differed in productivity and
other valuable traits in each agricultural year.

Keywords: spring wheat varieties, productivity elements, growth stages, amount of precipitation,
1000 grain weight
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TESTING IRRIGATED ALFALFA IN A COMPETITION NURSERY IN THE SOUTH OF
KAZAKHSTAN

Makhmadzhanov S.P%, Candidate of Agricultural Sciences, Aske professor
Erzhanova S.T?, candidate of agricultural sciences
Kostakov A.K.!, Candidate of Agricultural Sciences
Tagaev A.M1, Candidate of Agricultural Sciences
Makhmadzhanov D.S?, master's student

LLP "Agricultural Experimental Station for Cotton and Melon Growing", Atakent, Kazakhstan
JSC "Kazakh Scientific Research Institute of Agriculture and Plant Growing", Almaty, Kazakhstan

Abstract. In order to create highielding multicut varieties of irrigated alfalfa for the south of
Kazakhstan, samples were tested for economically valuable traits according to the methodology in a
collection and competitive nursery. In the nurseries, the yield of green and dry mass, plant height during
mowing, foliage, weight of 1000 seeds were studied and the most valuable individual samples were
selected. In the collection nursery, 27 samples were studied against the background of tHe2 Damu
standard, when determining the yield of green mass and dry hay with high indicators, 12 samples were
identified M - 2524, M - 2546, M- 2547, M2566, M2570, M2577, M2587, M2588, L2, L3, L4,
Onimdi2020. The yield of green mass for 12 samples was-1283 c/ha, dry hay 24314 c/ha,
exceeding the standard variety Dafi2iby 1041%, these are very good results for this growing zone.

In the competitive nursery, 18 samples were studied against the background of the standard
Damu12, the excess in alested samples was in green mass and dry mass of hay for 5 cuttings within
106-123%. The following samples stood out for the highest economically valuable characteristics: M
2572, M2501, M2537, M2582, M2553 with indicators exceeding the standard variety Daghby
120-126%. The M2572 variety as the best in the competitive variety testing with high green mass
indicators of 1469 c/ha, dry hay 272 c/ha was selected and is being prepared in 2026 for transfer to the
State Scientific Inspection.

Keywords: alfalfa, yield,foliage, variety, bush, mass
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Annotation. The selection and study of effective strains of microorganisms for the creation of
microbial preparations for the cultivation of agricultural crops is one of the methods for obtaining high
quality competitive crop production, while maintaining soil fertility and environmental conditions. For
the effective use of biological productsj depth studies of the relationship in the $aihicroorganisms
plants system are necessary, taking into account the laws of their functioning. Biologics based on soil
microorganisms, unlike mineral fertilizers, have many properties: they are effective, safe for human, and
nontoxic. The microorganisms that make up biological products retain their vital functions in conditions
of intensive agriculture, and may have high adaptability to soil and climatic conditions. An important
factor is the influence of the studied strains on the initial germination of seeds, which makes it possible to
smooth out the impact of barriers to environmental heterogeneity. This work reflects the results of
laboratory studies on the selection and study ofRhestia megateriunstrain and its effect on the
morphophysiological characteristics of wheat seeds at the initial stage of growth. According to the results
obtainedstrains of P. megateriunst . ~ 6, st. 8, st. 10, and st. ™22
increasing germination and stimulating dew processes during germination of wheat seeds.

Keywords: soil, microorganisms, strai®,. megateriumgrowth-stimulating activity, selectian
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PROMISING CHICKPEA VARIETIES IN THE FIRST ZONE OF THE KOSTANAY REGION
OF NORTHERN KAZAKHSTAN

Radul S.D.,Bachelor of Agricultural Sciences
Bodry K.V., Master of Agricultural Sciences, postgraduate student

Karabalyk Agricultural Experimental Station LLRauchnoye village, Kostanay region, Kazakhstan.

Abstract: in modern agriculture, the demand foiarginal crops increases every year. Among
them, legumes such as lentils and chickpeas are gaining popularity. Despite the fact that in the structure of
sown areas of Northern Kazakhstan, now, legumes occupy a relatively small endiavation, farmers'
interest in them is increasing every year. In this regard, the need for modern varieties of the above crops
increases. Adaptation of this crop to various soil and climatic conditions allows expanding the cultivation
area.

Chickpea- in the critical phase of development makes increased demands onthisais the
period of flowering- fruit formation. At this time, the average daily temperature should not be lower than
+22°C. In the conditions of Kazakhstan, chickpeas were previously cultivated exclusively in arid and dry
steppe conditions with the sum of active temperatures abové@30@dern varieties are able to adapt
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to various soil and climatic conditions, in particular moderately dry ones. Cultivation of chickpea
varieties in the northern regions of Kazakhstan will allow obtaining a stable harvest of this crop and
expanding the area @f cultivation.

Research conducted gKarabalykskaya SKHOSLLP. For analysis, an experimelatid down
based on the ecological testing of 16 promisinigkpea varieties.

Because of the research, the best in productivity were the Haikdarabalyksky 1, Rozana and Malhotra
varieties, and in terms of vegetation duration: Riy&ozana.

Experience has shown that moderately arid conditions of ordinary chernozems of Northern
Kazakhstan are suitable for chickpea cultivation, which allows the farmer to obtain a decent harvest. For
this, it is important to choose the right variety.

Keywords: chickpeas, variety, collection, productivity.
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THE DYNAMICS OF THE NUMBER OF GRAY GRAIN SCOOPS ON SPRING WHEAT IN
AKMOLA REGION AND THE EXPEDIENCY OF USING CHEMICALS

Nelis T. B.,master of agronomy
Davydova V. N.,Master of Agronomy
Kochorov A. S.,Candidate of Agricultural Sciences
Utelbaev E. A.,PhD
Pogosyan A. S.master of agronomy

A.l. Baraev Scientific and Production Center of Grain Farming L&&entific village, Kazakhstan

Abstract. In Northern Kazakhstan, the main grain crop is spring wheat with a sowing area of
more than 10 million hectares. The problem of protecting it from pests, diseases and weeds is one of the
urgent. Hundreds of billions of dollars are estimated in world agriculture the annual damage caused by
these eternal enemies of mankind. In fact, every fifth hectare of arable land in the world is their undivided
property. The influence of a complex harmful species of insects on the spring wheat crop shows that
the main number of insects falls on two periods: seedlings, budding and ripening of grain. These same
periods are among the most important in the formation of the spring wheat crop. Here, harm from insects
is more noticeable.

In this regard, the study of the features of the gray grain scoop, its impact on the harvest, the
study of the use of chemical means of protection remains relevant. The article formulated proposals for
improving the system of protection of spring wheat crops in the Akmola region, contributing to the
prevention of crop decline from gray grain armyworm by observing the dynamics of the number and use
of chemicals Insect 247, s.k. and phobos, m.v.s.k. Studies have shown that the harmfulness of the gray
grain armyworm is determined by the number of caterpillars, the duration of nutrition, weather conditions
during wheat ripening and the degree of survival during overwintering.

Keywords: spring wheat, pest, gray grain scoops, control measures, biological efficiency,
productivity.
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RESULTS OF ASSESSMENT OF STARTING MATERIAL OF MELONS FOR
PRODUCTIVITY AND DISEASE RESISTANCE IN THE SOUTHEAST OF KAZAKHSTAN

TaishibayevaE.U.}, master of agricultural sciences
Mamyrbekov Zh.Zh.1, PhD
Makhmadjanov S.P? frandidate of Agricultural Sciences
Aitbayeva A.T.%, PhD
Zorzhanov B.DY, PhD
JantassovaA.S 3, PhD student

'Kazakh Research Institute of Fruit and Vegetable Growing, WliRaty, Kazakhstan
2*Agricultural Experimental Station for Cotton and Melon Growing”, Turkestan region, Kazakhstan
3Kazakh National Agrarian Researthiversity, Aimaty, Abay, 8, Kazakhstan

Annotation. 20222024 The collection nursery has evaluated 45 varieties characterized by
complex resistance and resistance to individual diseases. As a result of the research, the most productive,
early-ripening forms were identified, as well as varieties that retain productivity, disease resistance and
other characteristics, regardless of growing conditions. It has been established that the coefficient of
variation in productivity increases in years unfavorable for melon cultivation and decreases in favorable
years. The presence of a large deviation in the coefficient of variation proves the great diversity of
biological material. In homogeneous material, the coefficient of variation was akdfi#5and an
increase in this indicator was observed in unfavorable years. The coefficient of variation in dry matter
yield was similar: V = 33.5% in 2022, 46.9% in 2023. At the same time, the coefficient of variation of dry
matter in unfavorable years decreased slightly: in 20222%, and in 2023 21.7%, it was found that
the average amount of dry matter remains stable. Samples isolated during the assessment and biochemical
analysis of biological economically valuable indicators are recommended to be used as source material in
connection with the goals set for the selection of melons.

Keywords: dglon, hybrid, flower, fruit, ripeness, sample, dry matter, sugar content
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BIOLOGICAL CONTROL OF WINTER WHEAT PESTS ( Oulema melanopus.., Eurygaster
integricepsPut., Haplotrhrips tritici Curd, Schizaphis graminuinUNDER CONDITIONS OF
ALMATY REGION

Mukhamadiyev N.S.,candidate of biological sciences
Chadinova A.M.
MengdibayevaG.zh., PhD

Kazakh Research Institute of Plant Protection and Quarantine named after J.Zhiembaeva, Almaty,
Kazakhstan

Abstract. The article presents the results of a study on winter wheat pests identified during soil
processing and vegetation period monitoring. As a result of monitoring wheat fields in April, during the
tillering phase, the spread of the {lmeasted leechQulemamelanopusl.) was recorded, with adult
individuals reaching 20 1 per mj , and tHBurggastenintegricepPut.)sdachingck0.9b u g
individual s/ mj| , indicating that the economic thi
the stem elongation to heading phase, visual inspection reve&leatl8lt wheat thripsHaplotrhrips
tritici Curd) per stem (ETD-80 per stem) and-% wheat aphidsSchizaphis graminujrper spike (ETD
5-10 per spike). The application of biological products using unmanned aerial vehicles (UAVS) for
spraying showed positive results.

The results of the study showed that the use of biological products from an ecological perspective
helps reduce pesticide load on treated areas and the environment. Additionally, reducing the number of
passes of agricultural machinery across fields minimizes the negative impact on soil, including
compaction and contamination. These factors are important for improving the condition of
agroecosystems and the sustainable use of land resources in organic farming.

Keywords: winter wheat, pests, rdareasted leech, harmful stink bug, wheat thrips, wheat aphid,

UAV, biological control, entomophages.
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APPLICATION OF MEANS OF PROTECTION AGAINST MAJOR DISEASES AND PESTS ON
POTATO PLANTINGS IN CONDITIONS OF ALMATY REGION
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Ainabekov E.T.?, candidate of agriculturaciences
Atymtay A.K .3, 2nd year Master's student in timaster's degree 7M08104'Plant protection and
guarantine"
Sarbaev A.T.4 doctor of agricultural sciences
Koshmagambetova M.J3, 1st year doctoral student in specialty 8D0818rticulture

!Kazakh Research Institute of Fruit and Vegetable Growing, Almaty, Kazakhstan
NASEC, Astana, Kazakhstan
3KazNARU, Almaty, Kazakhstan
“Kazakh Research Institute of Agriculture and Plant, Aimalybak, Kazakhstan

Annotation. Potato is one of the important food crops in the world. It ranks 4th after such crops
as corn, rice and wheat in terms of production. Disease agents, pests and weeds together destroy about 1/3
of the potential crop yield in the world. Currently, high infestation of planting material with various pests
is one of the main reasons for low potato yields in almost all regions and for most types of farms. This is
due to the biological features of the cropegetative reproduction. Therefore, it is important, first of all,
to apply preventive agrotechnical methods of suppressing pests in potato plantings before they have time
to multiply and cause tangible damage.

The article presents the results of application of potato protection means against pests. According
to the results of our research, in the fight against pests (pests, diseases) of potatoes the most rapid and
highly effective is a chemical method of plant protection.

In the fight against fungal diseases of potatoes highly effective was fungicide Fungdiggb
provided a reduction in the defeat of potato plants by 86.9%. The value of saved tuber yield from diseases
was equal to 27.0%.

In the fight against Colorado potato beetle new insecticides Coral, which provided death of adults
and larvae of the pest by 90.6%, showed the greatest efficiency. At the same time, the saved potato yield
amounted to 28.0%.

Keywords: potatoes, diseases, pests, fungicides, insecticides,.yields
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CULTIVATION TECHNOLOGY AND IRRIGATION REGIME OF TREE PLANTATIONS
WITH WASTEWATER FROM MODULAR BIOLOGICAL TREATMENT PLANT ( MBTP) IN
TASBOGET SETTLEMENT, KYZYLORDA CITY
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Korkyt Ata Kyzylorda University, Kazakhstan

Abstract. In the Kyzylordaregion, the problem of water scarcity is becoming more acute, while
the volume of wastewater continues to increase. This article is devoted to the selection of tree plantations
for irrigation with wastewater from MSW in the village of Tasboget in Kyzylorda city. Special attention
is paid to the development of an optimal irrigation regime that ensures high plant productivity and
minimizes environmental risks.

The study analyzed the influence of various types of irrigation water, including wastewater, on
the growth and development of hybrid poplars of the varieties "Kazakhstan" and "Kairat". It has been
established that the use of wastewater contributes to accelerated growth, improved plant health and the
formation of a stable root system. The maximum productivity indicators were recorded when using mixed
wastewater, which demonstrates their potential in saline soils.

The data obtained emphasize the importance of the rational use of wastewater as a resource for
irrigation, which simultaneously makes it possible to solve environmental problems and increase the
efficiency of agriculture and forestry. The results of the study confirm the prospects of growing hybrid
poplars in the conditions of the lower reaches of the Syrdarya River for sustainable nature management
and improvement of the ecological situation in the region.

Keywords: irrigation regime, tree plantations, wastewater, cultivation technology, water
resources.
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Duisen O.K., Master's degree
Bazarbai Z.K., Master's degree
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Annotation. The main objectives of our research are to develop methods for increasing the
fertility of irrigated grayearth soils based on the use of organobiological fertilizers. At the same time, an
important issue raised for the study was to explore the possibility of replenishing soils with organic matter
and ensuring a deficiendyee humus balance.

The object of research of this event is the development of technology for growing a new domestic
cotton variety Maktaaral 5027, against the background of land reclamation using organic biological
fertilizers.

The purpose of the research is to develop arssurcesaving technology for growing cotton
using hightech organobiological meliorants that help prevent degradation processes and increase soil
fertility in the conditions of progressive soil dehumidification in the Turkestan region.

The results of the work and their novelty: The use of organic biological fertilizers against the
background of land reclamation improves the agrophysical and agrochemical conditions of the root zone
of the plant, reduces soil salinity, promotes uniform soil moisture, and also contributes to the
accumulation of organic substances in the soil and the prevention of degradation processes in the soil.

In grayearth soils, the use of organobiological fertilizers against the background of land
reclamation leads to an increase in the content of soil organic matter.

According to the research results, the process of humus formation in the soil was intense, it was
detected at the beginning of the growing season, when using biomeliorant for basic treatment at a rate of
3.5 tons/ha and when chiseling in spring at a rate of 0.5 tons/ha, which is the highest humus content in the
0-20 cm layer reached 0.825%.

Keywords: cotton, grayearth soil, land reclamation, meliorants, soil organic matter
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Abstract. Nitrogen, phosphorus, and potassium (NPK) are essential nutrients in the sail, vital for
protein synthesis and plant growth. Among these, nitrogen is the most significant but is often scarce in the
soil due to leaching and volatilization. Although atmospheric nitrogen is abundant, it is unavailable to
plants without conversionAzotobacter Chroococcung freeliving nitrogenfixing bacterium, can
assimilate atmospheric nitrogen, converting it into bioavailable forms that enhance soil fertility. This
study focused on isolating\zotobacter Chroococcurfrom soil samples in thélurkistan region,
Shymkentity (Katyn-kopir, Samal, and Sairam areas) using the spot method. Isolates were characterized
using Ashby medium, microscopic analysis, and Gram staining. Optimal pH and concentration conditions
for growth were identified, and the impact A&otobacterChroococcumon plant growth and soll
characteristics was evaluatéskzotobacter chroococcumas detected in the Katyn bridge area, forming
dark brown colonies. Nitrate solubilization tests demonstrated significant activify. biiroococcum
with peak solubilization observed at 7 days. Treatment of plants Avitthroococcunenhanced root
development compared to untreated controls.-fPeatment soil analysis indicated increased fertility,
with higher nutrient content beneficial for plant growth. The results highlight the potential of
chroococcunas a biofertilizer, contributing to sustainable agricultural practices.

Keywords: azotobacterisolation, soil microorganisms, nitrogéiration, agriculture.

Introduction. Agriculture is the most important and main sector of economy in
Kazakhstan. In 2023 overall agricultural sector is accounted for 4.8#ost Domestic Product
(GDP), compared with 5,2% from the 2022 y., and 5,1% from the 2021 y. [A¢c@jrding the
data [ 2] approxi mately 45% of the countryos
almost 30% of the economically active population are generated by employment in the
agricul tural sector. Despite the fact that 7
production, only about 30% of the land is currently under agricultural production [2]. In that case
the level of development of the agricultural sector directly determines the welfare of the
country's population. Kazakhstan rwatimaheats Ce
being the dominant crop, accounting for 80% of the total grain production [2]. However, recent
years have seen a decline in yield; for example, in 2021, wheat production dropped by 17.5%,
and barley production fell by 22.9% compared to 2020, partly due to drf@]glind in 2024
year wheat production is increased3®19%, and barley is decreased in 8,1% compared to 2021
[4]. These problems point to causes related to soil degradation and resistance of plant pathogens
to chemical fertilizers used. Given the importance of maintaining soil fertility, there is a growing
interest in exploring natural alternatives to chemical fertilizers, such as nifi@genbacteria.

Nitrogen is a crucial nutrient for plant growth, integral to proteins and nucleic acids.
However, while nitrogen constitutes 78% of the atmosphere, it is not directly accessible to
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plants.The problem of biological nitrogen fixation is one of the main problems of agricultural
and biological science. Scientists are faced with the task of finding ways to control the nitrogen
fixation process and, on this basis, increase crop yields. According to approximate estimates,
about 100110 million tons of nitrogen are required annually for agricultural products of the
globe, only about 30% of nitrogen is applied with mineral fertilizers [5]. Nitrogen deficiency is
largely compensated biologically, mainly due to the nitrogen reserve accumulated in the soil by
microorganisms, primarily nitrogefixing [6].

Biological nitrogen fixation in nature is carried out by fieeng and symbiotic bacteria
such as bacteria of the genmkkizobium, CyanobacterigAnabaena and NosthcAzotobacter
Beijerinckia, Bacillus polymyxa, Clostridiuratc. [7].

Current challenges in agriculture include the overuse of chemical fertilizers, which can
further degrade poor soils. In contrast, biofertilizers based on nitfogeg bacteria offer a
sustainable solution, particularly in regions with harsh climates where traditional fertilizers may
be less effective. This study focuses on isolating nitrdy@mg bacteria from the soils of the
Shymkent city, with an emphasis on identifying resilient strainfszotobacteithat can improve
soil fertility and plant growth.

The objective othis study is to investigate the presence of nitreigeng bacteria in soil
samples from different locations in the Shymkent city and to assess their potential as
biofertilizers. By understanding the optimal living conditions for these bacteria and their impact
on seed germination and plant growth, the study is aimed to develop a natural and effective
approach to enhancing soil productivity in K

Objects and methods of researchl'he objects of the research were soil samples from the
city of Shymkent, located in the Turkistan region, represented bycfpestnut soils, aimed at
isolatingAzotobacter chroococcum

The main purposes were: to analyze soils and substrates from characteristic plant
communities of the Shymkent city (Figure 1), compare the results with the optimal ones for
bacteria of the genuAzotobacterand to isolate cultures of soil microorganisms that do not
need a source of nitrogen compounds, and to study the morphology of their cells and the features
of the structure of colonies. Among the nitrogemng microorganisms of the genédgotobacter
isolated from the soils of plant communities of the South Kazakhstan, there will be strains
resistant to adverse environmental conditions.

Figure 17 Shymkentcity soil samples

Research methodologyStudies of soil of the Turkestan region, Shymkent city were
carried out using the following instrumen&pecord 210 PLUS, Laboratory type ion met&60
1, FI ame Phot ome4, electrodicy gcales AR RIA® @lectronic scales
Scout ProSPS202 F. Types and met hods of analy
method, Easily hydrolyzable nitrogen, mg/kdyurin-Kononova, Mobile phosphorus AB%),
mg/kg, and Mobile potassium £{R), mg/kg according to GOSZ620591, and pl (aqueous)
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according to GOSR642385.

Test sites with an area of 100° mere laid on the homogeneous relief of the selected
plant communities. At the test sites, spot samples were taken by the lump method. An average
laboratory sample was taken from soil samples by quartering, which was used for conducting the
simplest agrochemical analysis and sowing on a nutrient medium. Sowing of soil samples on the
nutrient medium was carried out according to the generally accepted method. Lumps of soil with
a diameter of 3 mm were placed on the surface of the nutrient medium in the nodes of the grid
1 1 1 cm.

The study used a standard nitrodgese Ashby nutrient medium of the composition
described in [8,9].

The cultivation of bacteria was carried
Fixed preparations of microorganisms were prepared and-&nmed with gentian violet and
fuchsin dyes according to the generally accepted method. Microscopy of the preparations and
mi crophotography were <carried out on a Lei
immersion oil.

Inoculation of the broth for mixed cultures was done in two stages, wzetebacter
was inoculated two days ahead of the other twemtngen fixing bacteria. Nitrogen estimation
was done by the conventional semicro Kjeldal method.

For nitrogen fixation, the oifreggdiquid medism wer e
[10]. Growth of the organisms was measured in terms of colony counts. For ammonia
determination the Nessler test was used with spectrophotometer at 400 nm.

Nessler reagents were also used in improve analytical chemistry, precisely calorimetric
method was utilized. With its help, a microscopic amount (about 0.001% by volume) of
ammonia can be determined by colorimetric or photometric method. According to calorimetric
method, 0.5 ml of the test sample (Azotobacter frdhday of the research) is added to the
centrifuge tube, with a total nitrogen content from 0.05 to 0.4 mg (Table 1), 0.1 ml of
concentrated sulfuric acid is added and mixed. The test tube is closed with a glass cap and
mineralized in a sand bath. At the same time, a control sample containing 0.1 ml of concentrated
sulfuric acid is mineralized under similar conditions.

Mineralization is continued for at least 10 hours until the contents of the test tube are
discolored. Then 9.9 ml of purified water is added to the mineralization and ri%ear. 1.0 ml
of diluted mineralizateAzotobactefrom 15 th day of the study is added to a chemical test tube
(Table 1), the volume of the solution is brought to 9.5 ml with water, stirred, 0.5 ml of Nessler
reagent is added and mixed again. The optical density of the test and calibration solutions is
measured at 400nm in cuvettes with a layer thickness of 10 mm compared with a control solution
prepared in a similar way from a control sample.

Table 17 Ratio of total nitrogen content in the test sample and volumemineralization for
colorimetry

Total nitrogen content in the test The volume of diluted mineralization for
sample Azotobacterfrom 5th day of the colorimetry @Azotobactefrom 15 thday of the
research), mg/0.5 ml study), ml
0.050-0.200 1.0
0.200-0.400 0.5

Research results and discussion®lanting of soil samples in a nutrient medium was
carried out according to the generally applicable method. The soil samples with a diameter of 3
mm were placed in the nutrient medium on mesh nodes of 1x1 cm. Figure 2 shows samples from
different districts of Shymkent city.
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1.Katynkopir region 2.Sairam 3. Samal microdistrict
Figure 21 Soil samples from three districts of Shymkentity in Ashby culture medium

Cultivation of bacteria was carried out mtom temperature. In general samples, the
course lasted up to 15 days.

The growth of colonies were tracked by day, and statistical information on 5, 10 and 15
days were collected, the results are shown in Table 1. From the Figure 3 can be seen that
microorganisms form the characteristic mucous colonies on Ashby agar. The newly hatched
colonies were primarily whiteransparent. But the culture has the property of acquiring a dark
brown color over time.

Figure 37 Azotobacter chroococcuran the 5th day of the research

Table 27 Germination and Colony Characteristics of Samples wittAzotobactetOver 15 Days

Sample Number of pieces | Number of colonies| Percentage of Colony color
germination (%)
5t day of the study
-1 36 28 77 light brown
T2 36 28 77 brown and yellow
-3 36 2 5 dark brown
10" day of research
1 36 30 83 light brown
T2 36 30 83 Light brown and
yellow
-3 36 13 36 brown
15" of the study
-1 36 36 100 light brown
T2 36 36 92 brown and yellow
-3 36 15 41 dark brown

226



A Table 2 displaying the number of colonies for each sample across the study days. The
pl ot shows an increase in the number of <col
"2 consistently having higher counts compar €
of Azotobacter chroococcurstrains from soil samples demonstrated successful recovery of this
nitrogenfixing bacterium, which is crucial for enhancing soil fertility and plant growth. The
morphological and physiological characteristics observed in both microscopic and macroscopic
analyses align well with the known featuresAdotobacter chroococcunirhe colonies were
identified as Granmegative bacilli, appearing white, colorless, firm, and moist. The ability of
these colonies to form cysts is a key adaptatioAzotobacterenabling survival in unfavorable
environmental conditions such as nutrient deficiency or desiccation. During the incubation
period of 57 days on an agaric medium, the colonies exhibited a transition to a dark brown
color, indicative of the formation of mature cysts. This color change is associated with the
production of melanitike pigments, which are believed to protect the bacteria from oxidative
stress and ultraviolet radiation. The morphological identification of the isolated strains was
supported by their ability to form cysts and the distinctive colony appearance, which are
characteristic features @zotobacter chroococcurfil1-13]. The identification ofAzotobacter
chroococcumin the soil samples indicates the potential of these strains for use as a biofertilizer.
Their ability to fix nitrogen and enhance soil fertility offers a natural andfrémadly solution
for improving agricultural productivitjl4, 15]

Figure 47 View of Azotobacterchroococcum obtained under anicroscope

The ability to nitrogen fix was determined indirectly by the ability of biomass to be
synthesized in a nitrogdree culture medium and by the edging of total nitrogen in a culture
fluid, using the Nessler reagent (Table 3).

Table 31 Total nitrogen content and biomass in culture liquid after 72 hours ofAzotobacter
chroococcumcultivation at a temperature of 28 C in a nitrogen-free culture medium

Bacterial strains Total nitrogen in culture liquid,l Biomass concentration, g/l
mg/1
Sample 1 Katyn Kopimicrodistrict 1479 N1 . 39 1. 49N0. 19
(from 15" day of the study)
Sample 2 Sairam microdistrict (frof 11. 86N1. 34 1.16N0. 14
15th day of the study)
Sample 3 Samal microdistrict (fror 10. 11N1. 04 1.12N0. 14
15th day of the study)
Samplel Katyn Kopir microdistrict 4.55N0. 45 1.16N0. 12
(from 10" day of the research)
Sample Sairammicrodistrict (from 11.27N2. 4/4 1.92N0. 09
10th day of the research)
Sample 3 Samal microdistri(from 0.75N0. 56 1.39N0. 21
10th day of the research)
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The analysis of bacterial strains from different soil samples collected at three locations
(Katyn Kopir, Samal, and Sairam microdistrict) revealed significant variations in both total
nitrogen content in the culture liquid and biomass concentration. These variations are indicative
of the different nitrogetfixing capabilities and growth characteristics of the isolated bacterial
strains across the study period. On fih day of the study Sample 1 from Katyn Kopir
microdistrict exhibited the highest total nitrogen content in the culture liquid (14.79 mg/L) and a
substantial biomass concentration (1.49 g/L). This suggests that the bacterial strains isolated
from this location have strong nitrogéiring abilities and efficient growth under the given
conditions. The high nitrogen content in Sample 1 is likely due to the favorable environmental
conditions and the adaptive traits of the bacterial strains, allowing for optimal nitrogen
assimilation and conversion. Sample 2 from Sairam also demonstrated a relatively high total
nitrogen content (11.86 mg/L) and a biomass concentration of 1.16 g/l on the 15th day. Although
slightly lower than Sample 1, these results indicate a robust nitrogen fixation process and
effective biomass production. The bacterial strains from Sairam appear to possess good
adaptability and nitrogefixing capabilities, albeit less efficient compared to those from Katyn
Kopir microdistrict. In contrast, Sample 3 from the Samal microdistrict showed the lowest total
nitrogen content (10.11 mg/l) and a biomass concentration of 1.12 g/l. QQtthelay of the
research the trends were different. Sample 1 from Katyn Kopir microdistrict showed a lower
total nitrogen content (4.55 mg/l) compared to the 15th day but maintained a consistent biomass
concentration (1.16 g/l). This decline in nitrogen content suggests that nitrogen fixation was still
in progress, and the peak activity may have occurred closer to the 15th day mark. Sample 2 from
Sairam had a substantial increase in biomass concentration (1.92 g/l) on the 10th day, paired with
a total nitrogen content of 11.27 mg/l. This indicates rapid bacterial growth and active nitrogen
fixation at an earlier stage of the study. The high biomass concentration suggests that the
bacterial strains in this sample were walited to the environmental conditions of the Sairam
microdistrict. Sample 3 from the Samal microdistrict showed the lowest total nitrogen content
(0.75 mg/L) on the 10th day, with a relatively high biomass concentration (1.39 g/l). Factors
such as pH, nutrient availability, or competitive microbial interactions might have limited the
nitrogenfixing activity in this sample. The results indicate that the bacterial strains from Katyn
Kopir microdistrict exhibited the highest nitrogéring efficiency, followed by those from
Sairam microdistrict. The strains from the Samal microdistrict consistently showed lower
nitrogen fixation, suggesting potential environmental limitations or less efficient bacterial
activity in this region. The findings highlight the importance of regional soil characteristics and
environmental conditions in determining the nitrodieing capabilities of bacterial strains.
Further optimization of growth conditions and strain selection could enhance the efficacy of
these bacteria as biofertilizers for improving soil fertility and supporting sustainable agriculture.

The effect of Azotobacter on plant growth. Seed inoculation withAzotobacter
enhanced the uptake of key nutrients, including nitrogen (N) and phosphorus (P), as well as
micronutrients like iron (Fe) and zinc (Zn). These beneficial effects suggeshzbtabacter
strains could be utilized to improve nutrient absorption and overall plant nutrition in crops such
as beans, wheat, and other cereals. The inoculation of seedéasiibbacter chroococcum
significantly increased the carbohydrate and protein content in two bean varieties tested. Under
nitrogendeficient conditions, seed inoculation resulted in notable improvements in plant growth,
including increased plant height, dry biomass, and nitrogen content. Additionally, there was a
substantial increase in soil myen levels, demonstrating the potentiahabtobacteto enhance
soil fertility and crop productivity. Before the experiment, dry bean seeds (Figure 5) were placed
in gauze, moistened with water, and left to swell. For the control group, several bean seeds were
left untreated, while the experimental group was inoculated Aatitobacter The seeds were
then planted in moist, stet®ught soil intended for seedlings. Throughout the experiment, the
soil was kept consistently moist, and the inoculated sssmgiceived additional treatments with
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Azotobacter After four days, as shown in Figure 6, the growth differences between the
experimental and control groups were evident. The control group displayed only a small root,
whereas the inoculated seeds hadgeiteloped primary roots with multiple lateral roots. These
results highlight the positive effects #&otobacter chroococcunon early root development,

suggesting its potential as an effective biofertilizer for enhancing seed germination and early
plant growth.

Figure 57 Special liquids with Azotobacterfrom three regions were poured onto special 3 petri
dishes (2 day of the experiment)

a) Katyn-Kopr b) Sairam c) Samal
Figure 67 5" day of beans treated withAzotobactera) Katyn-kopir; b) Sairam; c) Samal

As we can s e eAz8abactemirturedshosvedithe tagteSt sesult on the fifth
day, as it is this region that has the largest amouArzofobacterHowever, Katyrkopir region
also illustrates a good result on the fifth day there are no special differences, but the Sairam
region lags behind all. In the ®@ays the next results can be observed:

a) Katyn-Kopr b) Sairam c) Samal

Figure 71 10" day of beans treated withAzotobacter:a) Katyn-kopir ; b) Sairam district; ¢c) Samal
microdistrict

The Sairam microdistrict bacteria showed the good results, but Katyn Kopir microdistrict
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