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TO THE READER!

Bulletin of Korkyt Ata Kyzylorda Universityi is published four a year since Mardl®99. The
fAgricultural Sciences i s an authoritative scientific publicat
researctiopicsof scientistsOnits pagesarediscussedopicalproblemsof economicandspiritualmodernization
of the country, experience and prospects of training competitive specialists at the international level, are
highlighted advanced models aftégration in education, science and production. Works on innovative and
information technologies and educational and methodical works in the system of continuous education are also
published.

Onthepagef thejournalwill be presentedheworksof scientistof the country,nearandfar abroad,
materialsof scientificconferences;ognitiveandeducationaérticles,informationandnewsaboutthe scientific
creativity of youngpeople, the life othe university.

The scientific journal isntended for the faculty, teachers, researchers, young sciamtétstudents,
as well as for the creative intellectuals of Kazakhstan, who want to get acquainted with thetheviigld of
education andcience.

Dearcolleagueswe inviteyouto becone activeauthors andeaderf thejournal!

Editorial board
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O ez lsONdMisOls! j ftjHmsOodzj dr tjLbkd SO ¢ & d
Bdteseo 82 Ctsdzdz Sydd. RrLEZyjdedy, MLHOddy d ddsttsHEZS
Jets d tsB Mgt yJasijjdzid ¥ S Ooydd Mmjdzj Cydesddatsets ftetsyy
Pietsy O2dzr 7, o' MSCCOYjfMso jddr B, Ekmss2yder n ¢ dzj B d
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Bilsjdcd (21), Ctelzf desfls d Litedz® (17), o' MsC dn ¢
OBdtlsdujMSs?2 bkmss2ydotsfisd (10). 17 weodzjyz dzd = Bt
ftodL &zOC 50 . [yjdeSodkd Bhj2 CtkBddOydsdds? 0 s
mMetstetsmtf j dztsisd (5 BttOL yoO) , ftesHkzCIsdo datsfylsd d3j Isj c
Motclstso 53 ONEsidlzO0.dz! dz" 2 G j desWisdzH ko jdzdyjdz HEts 1616 B

HSLHOd]] dO fhdssej cjdjbduyjmcds dhfdjH e Oded 2
ftodL dzOC tsd,j dzjjSeysl s dzdzts j dMmf sdz' L 59 Odzd j W o dzv ;wa Is
fej H M &2  yjdzj &zOf 1600 dzj eegses kM jh dese mq

ftojotsMasHWh dd3 dzeyh dj BGljydimlsejdedzr § d L OtelzB >1dz,r |
sdzs yjor j§ didts o O:6 j dats W 5 dzH f SH o dHsdzts ' ) @ ,te chqdz](BQst

OBdtlsdyjMsOw bkmlsts2ydotsfis: , kjodsdsecdyjmMSdj fsS0oL
lojHjdedf). fted dz@OHdzj ¥ dls § € dzOMMEk HdSHSAE d& -
L ZOSCtse (Poaceae), fsHm] GBjiRdfised’ P.ool delakz Iicds
ifhd 18 twtsHmdd zPdplsdrid 8 digarsia®wz tc ddgdnia Lic[H '
1 OdB tsdzj J§ d L Zigamds gqaaticaslLd H Colstster 2 f sH dzOL 9 Odzd 4
Ckdz sdodtelzjlsimMfw o wzd HEZY fHtosHB Sdz! Mise j dzdats @ s
CazOmmdW dS Oydd MtseMmMiseo ! dzdzBL g Q@] OSHz J 708 BB 2
HW W jtej dzydtetse Oz @ Rradoehlafl M1 &2 sz [ 4] . o OiE?2
fts JHJddsHE 3z d&3dzj dzd ¥ o Mmj - Euyjide »n, Mudlkojl
isyjoadyo t.5. [5], ff dfig®e h jtas@x Hej ddj WRIA ~c Oz ylj &
tcOB 5ls O, afl]’tsdzdzjdzdzOW fts fotekzyjdds 1. R.J] Oodadts
mMdMlsj BOIIS o . 1 sdzt hddemlsesdd M j ydodzdmlsse o d
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BREEDING VALUE OF COLLECTIBLE RICE SAMPLES IN THE CONDITIONS OF THE
ARAL SEA REGION

Tokhetova L.A., doctor of agricultural sciences, professor
Shermagambetov K. |eading researcher
Bai t anat mseach gssogiate
Bitikov B. ., fesearch associate
Baimbetova GZ., doctoral student

Kazakh Research Institute Rice Growing named after |I. Zhakhaev, Kyzylorda &tzakhstan

Annotation. The article presents the results of a comprehensive assessmentsafires from
the world collection. The study, creation, and introduction of rice genetic resources, its conservation, and
provision for the intensification of the breeding process in the development of new, more productive,
high-quality rice varieties resfant to adverse environmental factors using the methods of genetics,
physiology, biochemistry, processing technology and other disciplines are of particular relevance. The
work aimed to form, study, preserve, and use the rice gene pool in practicahgrandifundamental
genetic research.

The sources of precocity (22 samples), short stature (56), panicle productivity (21), grain size
(17), high cereal properties (10), and combined abiotic resistance (10) have been identified. 40 samples
with a complex ofeconomically valuable features were identified. The donors of precocity (5 samples),
panicle productivity (10), vitreousness (four), and varietal groats yield were determined by estimates of
the general combination ability. The national gene pool hasibeerased to 1616 samples.

Creation of the gene pool of donors of the most valuable traits on the basis of genetic studies, and
its selection use is a theoretical and practical prerequisite for a targeted and successful synthesis of new
varieties with andiotype that surpasses the best domestic and foreign analogs.

Keywords: rice, gene pool, rice subspecies, sources, trait donors, abiotic resistance, technological
indicators
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WEATHER CONDITIONS, MINERAL FERTILIZERS, TILLAGE AND THE YIELD OF
OILSEED FLAX IN THE ZONE OF INSUFFICIENT MOISTURE IN THE ALMATY REGION

Amangaliev B.M., Candidate of Agricultural Sciences
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Ashimova Zh.A., Masterof Agricultural Sciences
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Kazakh Research Institute of Agriculture and Crop Productio,
Almalybak village, Karasay district, Almaty region, Kazakhstan

Annotation. The purpose of the research is to establish the effectiveness of applying various
norms of mineral fertilizers when using different methods of basic processing for oilseed flax on the yield
and quality of seeds in rdifed conditions. The research work wasrieal out on the stationary field
experience of the Laboratory of Soil Science and Agrochemistry of the Kazakh Research Institute of
Agriculture and Crop Production with an area of 5.5 hectares. The field multifactorial experience with the
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cultivation of olseed flax in the period 2022022 includes the use of various methods of basic tillage:
dump plowing to a depth of 222 cm, shallow flatut processing by 202 cm, zero processing with the
introduction of different norms of mineral fertilizers for theN30P30K30, N60P60K30, N9OP90K30.
When cultivating oilseed flax using zero tillage technology, the best moisture supply was provided during
the entire vegetation period of 18%6%.1 mm compared to the dump and minimum tillage techndlogy
177.547.2 mm ad 172.150.7 mm, respectively. By the harvest of oilseed flax, the greatest
accumulations of nitrate nitrogen in the soil were noted when applying an increased rate of nitrogen
fertilizer N90 on dump tillage technology up to 66 mg/kg, minimum processimgpaéogyi 74 mg/kg,
zero processing technolo@ye0 mg/kg. The introduction of an increased norm of ammophos P90 during
the sowing of oilseed flax provided the maximum amount of mobile phosphorus in the herringbone phase
in the technology with dump till&g (41 mg/kg) compared with technologies with minimal and zero
treatments of 38 mg/kg and 32 mg/kg, respectively. The use of potassium chloride in the K30 norm for
basic tillage contributed to the greatest increase in the content of exchangeable potefeseisoiving
oilseed flax with dump processing technology in the range 0f3218mg/kg, minimum processing
technology in the range of 3%¥4 mg/kg, zero technology 345381 mg/kg. Minimum tillage
technology with the introduction of N60P60K30 provide@ thighest yield of oilseed flax varieties
Karabalyksky 7 on average for 2 years of reseaigli c / ha.

Keywords: oilseed flax, mineral fertilizers, plowing, flaut processing, zero processing.
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02 &ZOdzOH T . 1 Olstcd 2 OLdH' dg' v stk GGG j doitg @iy etd ey Y
i 3B tc O dzO " Otoy ' dzf BEAYEVZHAAP dzO tc 'Hd] &' L HdpZedeidz ds iz
OYf OOIslsOte BOt [ 17].
sjL Sjdzcjd BBlsOydwdzr v fmjdjCydwde w BODHOt
e d@zlsOG6jdedz' ¥ Y BBdzO2 dzf HSL OMr dz daj d3§ My ¢ ts dzv
Is ©2 dzr CBdeyd delstceOydvw tojls’ dzHj  d3lz Is @y doglalis Qus j iadz0

B
[ W
Cdayj delstcOydvw mr OL dBzlsOydtsdsH vy yuclsjdj ybpdz Is
3050% Edz° BG4 DS jiclzjolf Ogzls Gelp t3glein ¥6 0f%n IS Edel3judzi3j Uz © dzj ¢
ElsOcjdz Ctsdzyj deglsteOydvw mr dBlsoOoydwdzr Jj di3H jkzdznw ' dz
W Y B00Ot" ' dZHOMBHT O dzgH O ddzH kS ydw dzOdzOH * [ 18] .
OtcO3j Istcdzj e6J B O2 ZOdzr MisT , B ' 6Oy ¢ t5dzyjedelstgiGzyd W |
'L OYIsr 0T, Isj B j cOlszte® 3 D dzj EWHjEZ CJjL" " dgHjj G
JBHEBJ L BISOdzH™ dzr OF dRBjdz ELGjteG  NIs' ¢ o3y ozdzj tod ¢!
[2 10Oy OIsr d&z MOdzH " Y Odzr YIsOE 3 D dzj MiL" dBlsOdzHT
ftesetcOBBOEZOKGT dZHO DHjIsIsj G tf1 tojoylgjH Iz O dz@3a O delisrdalz
BODOMOEZHT W JjVW YQ@cOfd?2 ' s dpp@ap idodklr dzy d ‘Hdz'nds'j de,’
SOdi3r tedzOte" dzr W N bpdgj/ dzgj d3d My EtSC jdzH jt6" dz2 W E Mk Yy Of
mdBdW dzr Y BOsEOGlg jdmjjida j BDH jdzd EfM' BH Cljts s
YtSdzZHOdzz H" W DH' fylsj to Bjdz Ispfm' dzH j tc'Y OB Is! tcdzi dp®? :

CndeOOrm [23], CbH' d&36° Otef © [ 24] ) D dzd B OM)
Y " A3 MisOteH © Y dzH Odf fifzCdsO ddz" M 1B2j jddg)]' dASIs™ tor ff , LJtelsls
GjdeslsdfIsg to' dzj nddzdw dzr Yy BzlsOGjdaj L H ddzH 2¢€ ydw

Ceyj dzlstcOydwmr dz ypdzi EREY'ZREZOYU jstlsds Okazjy ts OWzts dzD C
1itelslsjEH' W ROl ted Odm@dgq v delsjydz dpdaH Hiflsyjdte dzO dzo ©
B2 dzh O L jtelslsjlz " d@ofisdz®tcfg Ot dzr4wl0R750a @y ldnjslo dz)
(tjMj2) Npdzj PIc j2d3ISPY4ls j(td'j dfc@RJHQ dzO dz' dzH .
1 Olsted?2 OLdH® jto'ls' dzH' " d3j .dz AsPdgd v d& nya r digr IO ¢
ik LjtthiOdOd ¥ Y OOHO2HO kiufd"MyO Is"y' dH Ots
] . vsDY tedBj BOMISOdZOt OdzH'™ dgH © D tep deld"jfiigyHQ dg"* W
dzH' BIS Y dsteOdzr 8 nh ' dz OdzH' Bjdz 12% Mkl
MOdr §, MSHOdR Cj2'd kOL Ol ZoOd MmMzdjd j¢° t
5OL Otels’ ZDOdz MZDO OdH' dz OdkZO ‘BOdzr dzD Odz, E 2SS j dz
Is " YBH OtgH T MzoO OdzH' &z OdzO Mm' W' ek dBklOcj dedz' W

Bl BS " dzh § 26ftej wDy dedfipyjOfifyrdzO8 Os Otsr Il dzg ' dzj to* dz' v
BzlsOc¢jdedij dz EWHjEZ: 0, 1%, 0,2% O0,3%, 0, 4%; 0,
rOyrilr 4, 8 ybpdzgj 12 MMODOL Od dgHr. 1 Olsted?

HdMIsddzH j dzc j &z MEHO EdZh jd2' §f Odzr dzDbOdz OLdH s LT
DPYHjEZHjdz Cj2"  dz Is"Y"™ BH Ot OODr dgh' MEHO 1 MODOIs
nh' dz 2503 OO dzH | s"yr d3H Ot 1IN tejls EWHj dzH " .
BzlsOdzlslst "tef OY ¢. RrR. 1 OtcOj o Ols" dzHOO" ¢z2117] IsbDY
EM' d3H " Clsy wlofizO®Wr [ BzlsOdzlsIsT f dlstsdsded 6 ° dzd fMd B dzH
"1.R. 1 Ooddztse Olsfdzﬁ@mfm‘wmﬁtdzt@cj@‘r;qjmwzfdzfof d dzfmls
dzf BOdZOYIs"™ vy Ispy " tedBj dz' W -28.1a'jpldzj dyy oz’ fifls@2eH O dx(
zOIs ' de, @c@mo@daﬁlﬂ;tdy; StcdzOdzOMmiIsr ter dz' f, BOB tc |
Bdwdzr Yy dBkzlsOc j dzd3j dZ lse"vyH pdgizGlde dze P &0 ¢ H Qdz08 @&dz" iy O
RIs0zO0zd3j &z ¢y BsdzO tBd Mr dZHO Y "ttDOY HOLRO Mk
f"tcOY SO MmjB' dzH * . vtsf " Oy IsT HO2'" dzH Olz 02 iZOY
fr]lsq’dZHJdZGJdZ MEHO EWHjdSjdz Isi{ dz" fieyjC ' ltzed * dDjdas +
©odgh BzlsOdzls Is T "o OYISO 9jcjlsOydqwdzy CJLJWHJ
d3H ' € Is PitgjHIS "wlzlzE fdzi f W j desdzsedw dzr Y B OY ' dzOk dzOte Y

m—— =< 111W X =
o Foad o~

33



NddzOk CjL " dgHjGE® MOYlOdzkzr Jfr]JUISJdZH'tQ. B IOQ Y 'OdizB 7 H
pfMm" &iBH" Clsj toH ' 3 d dzO D O dzdz0 dz QJQ dz EM' d3H- B ' tcE dz' 3
h Oh Oy s 0D Iuyr & BOMMOMT £ dzl 6560  soi dbjis dliete w3 15 Oda 1D

Lolsdyjdzjte ypDdzj ®B@EG' |s@zstdlflsj o' daj EzlOd
R flsOtalzodisdey j ' dzgHj SOROYBEE' df WOHOPDAOO j 6 sdzlz
&'y O dzH ® dz &g ' Snde, Odz ®BzlkOC ) dedsj dz E WH j
Y S0 0t dzOk' dz@ B O2 dzOdg' fMlisT sdz Isetcls’ dgh ¢ dg B

nd iV dz Y dBzlsOcjdi’ L, " G idsafQida | zOjcdz  fglg dpisdzd { Is
sOdzOff IsT Yy Edge " hIs' G SEtclsMOODOIIs vy +SCMftsL dydwf
YOdzoQ@dgf sL dW yd dzOte” dzg©@ "y fMmOMm deplsdyj dzj te dzOIlstcd 2
(0,1%, 0,2%; 0,3%; 0,4%; 0,5%9 O dzOff Is™ Y E dz¢ ' htds'' CO 2CI=Qadiplg" IsyCls @ 2s jls |
(43, 0%) . s OdzOff IsT Y Edzg NIs' € B2 dzh OPan@uiri dzD O dz
miliaceumL . St df BYISO2dzr GCBdzyd steOydwmr 0, 1% b
Edz@' "Is' §CJj jw Cuhls' pMmjt )} Oo-6OMOEMSE] 4 Mitls:
DOPOY MIlsOdzdzr w BOMr d3 02 BZOY IsOter dzh® 1000 HDdz
mMjejB" dzj 6" L " dgj dz E Oz d3dz’ W CEdzj o Bidz Is"tOy
VEtlsSMODOIIS" v diBzlsOcj dzd3j dz EWH jE L Jj telsls] zrizj s’ aizH §
D@ j2 d2 ELG] 'y OMOYR| dOE Odzreils ' jtow Oz OOt '6 , © E to
1 Qo zsH OteME sy 4 Mtwlsr d W 0, 4% Csdyf Btc@Oysf) . dz

16 MByeEtls MODOLI' Y 1S ML ¢y @ DodpH GDEr dgh v dzf
CEtMjlsC hisjts!

pdzg 3 146" 1L
L] dasls QIB'Zd';ﬁ_Gd‘E’?ZgZPE 1000 |IsiflsjhOhoyls pd o
L " BOMMO{ HORO| HDd | & &2,
' Ef’ &3 3OMM O
0,0 74.4 6,8 18 1,10 332,6
0,1 69,6 6,5 18 1,22 318,4
S0 Okl 0,2 60,8 5,9 17 1,86 430,0
0,3 51,2 6,7 2.0 1,86 427,8
0,4 51,2 5,9 19 2,00 432,33
0,5 44,8 6,1 18 1,10 200,0
0,0 77,4 6,1 14 2,10 594,7
0,1 51,2 55 2.0 0,98 223,4
0,2 62 58 19 1,15 305,9
Pl289324 0,3 51,2 6,0 18 2,48 522,3
0,4 70,2 6,1 19 2,50 736,3
0,5 51,2 5.4 2.0 2.80 610,4
0,0 72 6,8 16 2,00 524,8
0,1 60 58 23 1,80 563,0
1 09 dzts H 0,2 27,2 6,5 28 1,05 191,1
i 4 0,3 34 7.0 21 2,05 322,9
0,4 40,8 6,9 2.0 213 387,7
0,5 30,6 6,8 21 2,04 299,9

utsdy dB3jdz YOOt MmjdjCydsdytedzjte nh dz 1l &S j dz
| dzslsdilsjtc' d2 W BotWsdjtedvd vV §O0LOd)stedzj o' HJ
Cjte' MsjteHj ®zkOc jddz W pMjte' dzgj dz B tsczie dz' dgh 56
5§ dzlz',h OPF SI0® e BOpi@Imdz; YOdf®RH' &' ¢° fmdwyls:
o
0

~ Q—.

) lstodzj zE diphl'ff iz dalz B S27 dzh O BOY' Ok dz" My Ofr
@O/ 1efm' &H' $Cj) Ljtelslsjdzjls' dz Il czg' dzj toih dz s ¢
Y j Is to Oy E28eP4dertA®,' D', diH j Y DYlzj S SOz UG Is tc Oy d WHABEED / din O
BH'  CCJj BBA&H'T. Jjdsksdfsjt 'h'did BOY'r d&OL

34

g
to
dz

miNISHHMAE

SWOO



1 Qs dzsH OteME sy 4 Mstels™ dzr w BOtedzr v Ctsdzyd IstydBy dzOte
HOdZ@/MLI d&3H " €Cj). 146" LG h Oh GsvE dH mialz € g@fipf G~ h B 6
Nz " M %z WsdpyjllsteOydqw mr dzh © B sdZh©® (0, 98 @) , J v
Csdzyd steOydwfmrd (2,8 ¢) CeteMmMilskzcj B dzOH T . r
BOY' Ok dz" My O-&Oug izdE O3 6zH O [ LsOC iz dz2 E WH j
Y Odzff T Edz" d&3H " dz' €€ § D i 2883241 jdisls Idni3edz' Odgto)Rf590] " dzH
Ctsdzyj stcOydw dzOter dgH OD ' CeEtMjlsC " hIsjtc BOY' dzOkzH
Mp2CjMm" dgh j: 522,63 " nc30H,'3 ypDdzj 610, 4

#JG' L MOODOLIsryr 1/ff B0'JdgdW HOEtmMjIsC " Nilsj te' d3j
CGJ dzslsdLIOPD®OH ‘H:D dz2 BOME BE)Ote(sq Is9 (0, 1 ;e d,dBH " Olsu3t;ls j
213,8 HOWROIRPERH8S®WE24) (0, 2%), 1 O0odsHOtemMEtsy 4 (
HDdz BOMMAMR T DX Is ), 09 &z&H OtcmMS sy 4 (0, 3%) ; E
(6446 51 )is/od®@tels jIs (0, 4: 0, 5%) CtdyjlsteOydw dzOter dz ¢

2CiMmMBgd e’ L MODOLI" Yy CMY $LYmf ® b Odps Qs '@4L "y wiz' Y
CEtMmjlsC hisjts'

p dz' d3H .
[kkOg 1000 . o p dz' o
. 1 v 0deOt I : sjdzz|1 JG L@ © ]
L csid € e i SO o et 5407 oo ! @ ¢
u : H' S | 50O
0,0 69,6 6.6 2.0 2,14 620.6
0,1 50,4 6,5 2.1 2,53 611,0
S OB | 0,2 64 6,0 2,0 1,70 469,2
© J 0,3 64 6,4 3,8 0,58 2953
0,4 60,8 6,6 2,2 2,10 6514
0,5 60,8 6,3 2.3 2,00 644,0
0,0 75.4 6,2 1,1 1,88 3412
0,1 82.4 5,9 1,6 1,23 370,0
0,2 64,8 5,4 2.2 1,50 4785
P1289324 0,3 72,8 55 1,8 1,10 316,8
0,4 82,8 45 2,0 0,96 328,3
0,5 57,8 55 1,6 1,20 205,9
0,0 78 6,9 1,6 2,20 591,4
0,1 46,8 6,3 1,0 0,63 311,7
0,2 64,8 7.3 2,2 1,90 601,9
} Op dz5H O 03 64.8 57 11 221 4943
0,4 39,6 6,7 1,6 1,60 220,2
0,5 75,6 6,5 2,5 1,35 438,8

[o"tf O0D" dgr W tdz § §° MODOIslsT y 1 E¢MftsLdydwHOT
G J detsls L0l Otc :H D dzdzerin MROFWH)OEISj 19 ( 0, 1,E df ,dH;' IsQl,§3s;j ddiz,
3,8 HOM®RON bo@tedgy IsC)( 0, 2; 0, 3; 0, 4) ybpdzj Pl 28¢
BOtedzr v Ctsdgyj steOydwmr 1ndzeg' dzj to' dgH j ; T Is j@p @'tclsd 'Ish O
(0,4%. s OO IsT Y Edzc' hIs' € ybpdagj Y Odzifr HDdz Edzg" d3gH ' d
Il dze * dzj to' dzj dE JOdES 4 isisl jfit€ § 6RO Y] A3 O H. 1

P. miliaceumL. 0, 0 dz" My OdzOtr dzgH © dZOIted?2 OL dH' d&3j dz E

BOMISOHT . 1 "dz dzOted?2 OLdH' d2 W &BklsOcjdH' ¢ by
Otey ' dzr s Otg’ G j datdds optfjlaljfiig ' defa' ‘vzt ©1 sz dslz 3y )y OB ' dBj'lYIS e
YJr dzH Oy Odzr dz SeEtfMjljH' . utsd d&5j dz YOOk IlsOdzOY |

pfMJjtc' dzj dz BOY '™ dzOk dz" MOY Mr dzOdz IsE d3gi dz B tSdzlz ™ dzH O
BOtedz v L SMysLdyd™y dwEjdz ptelsited € tsdzyj < taa®ydd*C ' 1l o
BsdzBOH' . [ S¥sdscdWd v Bjdd djteH' ISOdHOkH O
Cdzyj btcOYdY 2Ot d3j dz BOY ' Ok dzg" My OO’ OwOMm’

35



[ pMmj dBjeds,ls MODOILIT Y 1 CMisLdyYydqwHODT dzD Isd » J dzj to' «
pfj tc° ®®@Yﬁ)®zd3 HDdz Edzg" d&3H' dz' ¢ BtS2r dzh O B' oy Ols O
lsufr]Qsz ldz@ ' dzj tc B E dz' dzH " . bz sdz 4 ¢ MODOIsIsT Yy
E BH' binflsjdkzHn] 0D0dzO0 Y OyMmr dolsdyy SCeteMmilis’
3Cimlsij fdz 4 ¢° MODOIslsT Y 1 CMf sL o Yyaffwv@QOO TdzH OB O to
Y"ter dzf dQgHr dzr' v CEteMmjlsC  hilsjtc'
) pdz BH. . .. .
_ ’[IZISO.GJUOdZOUIS 1000 ﬂb;dzlJG LG Dd%dj
| J deslsdl € tsdzyj-dz G'hls'cHDdZOBCHOdz(D/ YIsOOT d&z' ¢
udvemr, M| gy d BOMMON & /2ds
0,0 75,4 6,6 1,4 2,00 454,0
0,1 50,0 7,0 1,4 0,66 322,2
S0 0Gk 0,2 22,2 6,9 1,6 1,10 300,4
0,3 18,6 7,0 2,5 1,30 273,5
0,4 15,6 57 3,0 4,37 380,2
0,5 10,8 7,2 1,5 1,43 187,5
0,0 72,8 6,1 1,5 2,12 484,4
0,1 41,6 5,3 2,8 1,25 315,0
0,2 34,0 49 3,8 0,62 153,5
P1289324 0,3 20,0 5,6 2,0 1,17 266,9
0,4 16,8 4,0 2,3 1,20 290,0
0,5 11,4 5,2 1,6 0,48 118,5
0,0 73,4 6,9 1,6 2,10 584,3
0,1 35,2 5,5 2,0 1,37 208,2
0,2 43,2 6,5 2,4 2,06 440,0
} 0o 2B H O 0,3 22,0 6,3 1,8 1,55 220,1
0,4 40,0 57 1,8 1,48 302,0
0,5 43,2 6,0 1,7 1,69 3442

I"dz LjtelslsjkzH] dzOIstc d 2 OLdH' d3gj dz "L OY &34 to
Ctsdzyj delstceOdyw mr IsOter dz@ W Is"y'" d3H Oter dgf W E dgz’ dzgj €
dzpIsdy j dzj oL jtelslsjzdzj 80] , H B " @20y @dzn " dp[sRINdzO © ez ¥
pfpjtc’ dzgf B O2 dZOdz" Misr .

1" Oy dOlted?2 OLdH' ' dg W HJ Is't6° Y OfMEh OdzOteH O
Bjdze ' dz' d dzofmdijls s@&BHUQP 3[1F2 L OdzOY [ 35] 3ypdgj Slte" h
HOY'" dzH OtDO Isd' d©gH' BEIsOcjdz BBdZ' §f IsOB' dZOH T .

d H O3 Y Ddzgj ( 2¢0d@d7d)¥ L jtelslsj zdzj to dzH | YrLOdzOY
dz" My OdzOte™ dzgh © (s yr dgder w Edzlz’ , EMC " dedz' W MOY s Ok
B'tc EMC  dzHje' YOfr Oy MOd , B €Is' 6¢', ddzOYls
EfM" d@BH " CIsj @' Edsjd3 dg@sYj'taHH 'Y @ROdg dgOh r dzr YIsOtc (
2 3ypdzgg Mstelsls' w ELOKGO ptejSjblsjMmikzdj " ¢ i)
J ©G6J Y Olst Mmisr B' tlgH J 2 Y S00ter d3D dzH B 5
j dzZlmOdzr Misr D OdzH © X Oy iy Odsdg'd &H "Gl dSHIS * Y EL tahplz
LGjtodgj dz* dz' €Is' IskHTMtek nNh ' d YytdzHOde dzlzr a3l

sl hils'*'w Tainung 67 MmMtstelsr dz dzOlsted?2 OLdH' &3
BzlsOdals dzddzdWw mr dzH © HDdedz' W ' M§IEOEBAd M ek® dzhds, td
Y S0 0Oter dzlzr o3y dz  y D dzj sdzOteH "-@Y Istsiyr E dglzls Bygeldz, dzthd
h QtezOh r dz' ¥ BOWTr L' BOt, 1000 HDdeE W MOEKBOOD" !

[ OYIsOdzr W Anddi3dwdzr' Yy dBzlsOejdzjL' C4L" dzHj dzOIste
EfMkzH"’ r dzls O dzO ddsi T O jsdzalz dz M[j 38 ] . sO0dftsea O t.[. i34
cruentus HOY'Ndzm dzH O Yl tec' L ' dzG j dA jlsdz 3 56t dgpHjj 2] taimc]'
Cdzyd delstcOydw HJOY OL tsdz" &ZzH® EWHjEZ MOBOY (] dz

36



DCJjdzils' dz' dz OIlsOf Elsé] dz W deldz® dzOlpaH Qodz’h ¥ BZoldnG t6 §
dzp Isd ¥ j dzj tocH miliaeetmL . H jH O .F dz" dzgH O 2Otz D OH W'j B Wiz
Ctsdzyd dzlstcOydw dzOte Hd O OL tsdz" dzgH O Edz' dBH' MOBOY sOte
MOd&EOD" dr W EfMbk' dzj DECj dzn "

Dter IsT . daHOtE j deslsdtfIsjtc’ dz dBwBEzlSOG ] dzd3j dz EWH J Iz
so0lsjls Mtstelsr BlsOcjdzdsj dz ewHjlkze] 4 MODOBLIT Y
0, 3 %, 0,4% Ypdagj dzgje'Lg' h Oh Oy lsOdz Odz' dz0 Odz
Cdzyj dzsteOyd™ ZzOHO W YOO widzy' 0, BUMHPD @SSO,
0,2% ypdagj O, 5% >Ddzj 0QV4 % ViHDJRECH) Y ddh2) , ) Gros@is Od2H
MOd&ZBODH O MMO3 % j 2 ' dz2 Ctdyj dZsteOYdWHO BOY' O HC

mMtstolsT BEzlsOG j dzH ' EVYHjkG] 4 fn O BBAHRIY " dg" O E vBHQ) tdziEr
Csdzyd delstcOyqdw dzOteH©® ybpdej dzje' LG h Oh OV ls®@zz O dz' «
05%00 HJ?2" dz2 Y HOEZzOY BJ toH " |, s ¢ Edz d3H Is i
Codzyj desteOydw dzOteH © H>poQie 0,.Q4 %WnoD'Odzls 01 Og &BH Ot ¢
ZOREdOL JH YidHOdr ZOOd " fy OkzOtHO® BOY' dZOEZ d3j
yts00tr jCjdzH ¢ OOy EI" d&ZH" . [ Mr &zO2M O, 4 MOD
0, 3% ) bpdzj 0, 4% dg" MMy OzOteHO® X} tsSDOter BtsdzH "

Ctsdzyj desteOyqw dzO&EH O h @b @Y s g c Oz dzD Oz " yr o BOT
&' MyYOHO, 8 MODOKKO 0,2% 0,2% ypdaj O, 5% 0, 3
Cdeyj delsteOydY zOteH O Edg i’ Isiiflsjdez B2 dgh © DOz

Dster BPdze,] @B dff ;W t6f OO dgH'AD "' BH ' ' ¥ CEtef |

Bs2r@kzh jv w02 dz 3 D dzd Edz d3dH ' dz' G 50 0ter B 15
1L CMfsLdydH ©00,1%H Odp dzj® ©4 %H j 2" dz Ctsdzyj dzlstc Oyd v dzO te
h Qtcz Oh r dzr O BOWr LT B Ote Bz Is Qdelsiss'Isy § B jsteEz0ez0 teiziz
tcj OCydw fmr BtS2'" dgh OCEtemj & jditsls § Do dztspi ©Ode@C BYj Is O 4
L jtolslsjkzdzjtce] IsOtelszoO qCjdsH' jCJjdzg@ Odgr YIsOdzH" .
f slsjy dzyd OdzH * BzlsOdzls s ' Wisted30dzOte O dzlz kIl BE ° dzH ' 6
B0 0Ot’ Is Iz tc O dzr Bd ' k@ @Rz T30 dZBLE girkHs jj tcdz@idg ted 2 C
EM' @3 Cljtce Mjdzj Cydwmr dzn © 0D0dO j d&3j M, mMtsdz” 34
Cjdzjhjag OsOf Els' dzH ' .

DO " dzOdzy j clRIsj Iz >120d332f@l§@1tef>1>1. OtcOdzr OF dzgH OO
c JsOadzH " Y Y“tGDOYhfdszY ISE LY QRO Ez i@ wro, os Olde) ~ dipesiixd
My dzjg CSydw dzr vy 3 D dzj G J IscfQéOdzr Plsls’jtcb®] BDilzihtsOgz Y
17 dzf &3 3 D dzj Xcgcpdidsfl']lst@dz ‘Gz W 1T dzr 5 S sp Bzl dz
hjwBjto' dgHj Y lteed ' L' dzH " .

CHJ Bl§fjj tfs

[1] Bhave, K.G., Dalvi, V.V., Thaware, B.L., Mahadik, S.G., Kasture, M.C., & Desai, S.S.
Mutagenesis in proso millePénicum miliaceunt..) //Int J Sci Resi 20167 v.57 ~ . 3.7 & . 1635
1638.

2]} tetsfgftsi:j Odz! dzOW G z dz!' Is Bted®) tHfdaV R \MEz-asR o s wfdy (agk

[3] Kharkwal, M.C. and ShuQ.Y. The Role of Induced Mutations in World Food Security. In:
Shu, Q.Y. (Ed.), Indced Plant Mutations in the Genomics Era, Food and Agriculture Organization of the
United Nations, Rome, 1tal2009.pp. 3338.

[4] Adamu, AK., Aliyu H. Morphogical effects of sodium azide on tomgto/copersicon
esculentunMill) //Science World Journal 2007.1 u. 2.1~ . 4.

[5] Anitha, Vasline, Y., S. Vennila and J. Ganesaviutationi an alternate source of variability.
UGC national seminar on present scenario in plant science research, Department of Botany, Annamalai
University, Annamalainaga2005.pp. 42.

[6] Maluszynski, K.N., L.V. Zanten and B.S. AhlowaliOfficially released mutant varieties,
The FAO/IAEA Database. Mut. Breed. R&000. 12:112.

[7] Singh, J.and S. Singh2001. Induced mutations in basmati ri€ryza satival.). Diamond

37


https://agbz.kz/proso-idealnaya-kultura-dlya-suhoj-stepi/

Jub. Symp, New Delhi, pp. 212.

[8] Roychowdhury, R. and J. TahMutation breedig in Dianthus caryophyllus for economic
traits. Electronic. J. PIt. Breed0112(2): 282286.

[9] Mensah, J.K.and O. Obadoni. Effects of sodium azide on yield parameters of groundnut
(Arachis hypoged.). Afr. J. Biotechngl2007.6: 2625.

[10] Islam, S. M.S. The effect of colchicine pretreatment on isolated microspore culture of wheat
(Triticum aestivuni.). Aus. J. crop s¢010.4(9): 666665.

[11] Jankowicz-Cieslak J.,Mba C. and Till B.JMutagenesis for crop breeding and functional
genomics. In: Bitechnologies for Plant Mutation Breeding (eds. Janko@ieslak J. et al.), Joint
FAO/IAEA Division of Nuclear Techniques in Food and Agriculture International Atomic Energy
Agency, Vienna, Austrig2017.

[12] FAO/IAEA MVD, Joint FAO/IAEA Mutant Variety @tabase2022.https://mvd.iaea.org/

[13] Mba, C, 2013.Induced mutations unleash the potentials of plant genetic resources for food
and agriculture. Agronomys, 200231.

[14]t Of s lsCter sdi ~ddizduyud MEBsets BBzlsOcjdzj L ©O. [ tsM

[15] Khan, S., Al-Qurainy F., Anwar F. Sodium azide: a chemical mutagen for enhancement of
agronomic traits of crop plants /Environ. We Int. J. Sci. Te@909.i v . 14 . T 2.

[16] s Ocstp,® . fskdzzjo 1. ¢t. JftejHjdzjdd] flsdBOd dats?
dzOIsted W™ Hdzv s BAm@antisus Erupntdg j d3¥ dzj fls dzqi2021.[ ., 3K 3

[17] Gruszka, D., Szarejko |., Maluszynski M. Sodium azide as a mutagen //Pharation
breeding and biotechnologly Wallingford UK: CABI, 2012.7 &. 153166.

[18] Bado, S., Forster BP., Nielen S, Ali A.M., Lagoda RI.L., Till B.J. and MLaimer, 2015.

Plant mutation breeding: current progress and future assessment. Plant Beéding, 39, 2388.

[19] SpencerLopes M.M., Forster BP. and LJankuloski Manual on mutation breeding, Third
edition. Food and Agriculture Organization of the United Nations (FAO), Aug0EB.

[20] Kumar, S.// Journal of Biosciencd 988. Vol. 13, No.4, pp. 41818.

[21] Papadopoulou, K., Melton, R.E., Leggett, M., Daniels, M.J., and A.E. Osbourn.
Compromised disease resistance in sapdafitient plants //Proceedings of the National Academy of
Sciencesi 1999.1 v.96.1 - . R 1292312928.

[22] Rascio, A.,Russo, M., Mazzucco, LBlatani, C., Nicastro, G., and N. Di Fonzo. Enhanced
osmotolerance of a wheat mutant selected for potassium accumulation //Plant $c28@dei . 160.7
T 31 u.441448.

[23]GkoridociDl., S., Sa k@ehetic pdgssibilites for teNng subflevei dil .
quality to obtain novel oils //Canadian Journal of Physiology and Pharmacolag98.i v. 86.i = . 4 .
i &.215221.

[24] Dyulgerova, B. Genetic diversity among induced mutants of winter barley (Hordeum
vulgare L.) / Journal of Central European Agriculftiir@012.i Vol. 13.7 P. 262272

[25] Esson A.E., Adebola M.1., Yisa A.G. Frequency of mutation, lethality and efficiency of
ethyl mehane sulphonate and sodium azide on foxtail mifettgria italical.] P. Beauv.) // Journal of
Scientific Agriculture, 2018, 2: P-93.

[26] Rajani, Prabha, VineetaDixitand B.R. Chaudhagomparative Spectrum of Sodium Azide
Responsive nessin Plant&Vbrld Journal of Agricultural Sciences 7 (1): 1048, 2011.

[ 27] [ jledHediC@emise j dzdetse 5 Mstelstsd M r sOdzdw My dzi MG
2L Jtedzser j, Cwhkfwds j, LJjtodzsBB 50 "M[its ifzel@r,tclzll 98 5 & .B)te.

28] r s j Ats5¢f,j SSHEE @] osdfd s hdetseo OB MbsOIsdMmisdyg f
tbjLid sObtse dMMmdzj Hise Oded A )6-§ Guy B ded Mfisf tc j ¢sdied  tzfts, i J G
352 fju.dedaf.sc tehttp://wiyw.\Brévé.ruj (

[29] Cheng X. and M. Gao. Biological and genetic effects of combined treatments of sodium
azide, gamma rays and EMS in barley //Environmental and experimental Hof888.1 u. 28.7 = . 4 .
T o.281-288.

[30] Srivastava P., Marker S., Pandey P. and Tiwari D.K. // Asian Journal of Plant Sciences
2011. Vol. 10, No.3, pp. 19201.

[31] Tsubaki, M., Mogi, T., Anraku, Y., & Hori, H. Structure of the hemepper binuclear
center of the cytochrome bo complex of Escherichia coRREand Fourier transform infrared
spectroscopic studies //Biochemisfiyl993.i v . 13 2 23.T ¢&. 60656072

[32] Lababidi, S., Mej | hede, N. , Ras mussen, S. K., Back
Jahoor, A. Identification of barley mutants intheicutar o6 Lux6at the Dhn | oci 1

38


https://mvd.iaea.org/
http://www.vir.nw.ru/

Breedingi 2009.7 v . 172 8.7 d.332336.

[33] Maluszynska, J. Cytogenetic tests for ploidy level analy8eshromosome counting
//Doubled haploid production in crop plants: a manudhordrecht : Sgnger Netherlands, 2003. 4 .
391-395.

[34] Olsen O., Wang X., von Wettstein D. Sodium azide mutagenesis: preferential generation of
AT--> GC transitions in the barley Antl8 gene //Proceedings of the National Academy of Sdiences
19930 v . 19 Q17.7 ¢&.80438047.

[35] Abdulrazaq, A., Ammar K. Effect of the chemical mutagens sodium azide on plant
regeneration of two tomato cultivars under salinity stress condition in vitro //Journal of Life Sciences
2015.1 v. 9.7 &. 27-33.

[36] Suzuki, Y., Sano, Y., Ise, K., Matsukura, U., Aoki, N., & Sato, H. A rice mutant with
enhanced amylose content in endosperm without affecting amylopectin structure //Breeding, Bcience
2008 v . 158.1&. -216.9

[37] Jeng T.L., Tseng T.H., Wang C.S., ChenlC Sung J.M. Starch biosynthesizing enzymes
in developing grains of rice cultivar Tainung 67 and its sodium dnitieced rice mutant // Field Crops
Research2003. V. 84. P. 261269.

[38] Jeng T.L., Tseng T.H., Wang C.S., Chen C.L., Sung J.M., Yield and grain uniformity in
contrasting rice genotypes suitable for different growth environments // Field Crop Reg26a&hv. 99.

P. 59 66.

References:

[1] Bhave, K.G., Dalvi, V.V., Thaware B.L., Mahadik, S.G., Kasture, M.C., & Desai, S.S.
Mutagenesis in proso millePanicum miliaceunt..) //Int J Sci Resi 20167 .57 = . 134. 1635
1638.

[2] Proso: idealnaya kultura dlya sukhoy stepi AGROBIZNES KAZAKhSTAN (agbz.kz) [in
russian]

[3] Kharkwal, M.C. and Q.Y. ShuThe Role of Induced Mutations in World Food Security. In:
Shu, Q.Y. (Ed.), Induced Plant Mutations in the Genomics Era, Food and Agriculture Organization of the
United Nations, Rome, Ital2009.pp. 33-38.

[4] Adamu A.K., Aliyu H. Morphogical effects of sodium azide on tomatoydopersicon
esculentunMill) //Science World Journal 2007.7 u. 2.7 ~ . 4 .

[5] Anitha Vasline, Y., S. Vennila and J. Ganesavutationi an alternate source of variability.
UGC national seminar on present scenario in plant science research, Department of Botany, Annamalai
University, Annamalainaga2005.pp. 42.

[6] Maluszynski, K.N., L.V. Zanten and B. S. Ahlowaligfficially released mutant varieties,
The FAO/IAEA Database. Mut. Breed. Re2000. 12:112.

[7] Singh, J.and S. Singh2001. Induced mutations in basmati ri€ryza satival..). Diamond
Jub. Symp, New Delhi, pp. 212.

[8] Roychowdhury, R. and J. TahMutation breeding in Dianthus caryophyllus feconomic
traits. Electronic. J. Plt. Breed011.2(2): 282286.

[9] Mensah, J.K.and O. Obadoni. Effects of sodium azide on yield parameters of groundnut
(Arachis hypoged..). Afr. J. Biotechnal2007.6: 2625.

[10] Islam, S.M.S.The effect of colchicia pretreatment on isolated microspore culture of wheat
(Triticum aestivuni.). Aus. J. crop s¢010.4(9): 666665.

[11] Jankowicz-Cieslak J.,Mba C. and Till B.JMutagenesis for crop breeding and functional
genomics. In: Biotechnologies for Plant Muteti Breeding (eds. Jankowi¢Zeslak J. et al.), Joint
FAO/IAEA Division of Nuclear Techniques in Food and Agriculture International Atomic Energy
Agency, Vienna, Austrig2017.

[12] FAO/IAEA MVD, Joint FAO/IAEA Mutant Variety Databas2022.https://mvd.iaea.org/

[13] Mba, C, 2013.Induced mutations unleash the potentials of plant genetic resources for food
and agriculture. Agronomy, 3, 2(81.

[14] Rapoport, I.A. Otkrytiye khimicheskogo mutageneza. Moskva. Nauka93. 304 s. [in
russian]

[15] Khan, S., Al-Qurainy F., Anwar F. Sodium azide: a chemical mutagen for enhancement of
agronomic traits of crop plants /Environ. We Int. J. Sci. Te@009.i u. 4.7 4. 1-21.

39


https://mvd.iaea.org/

[16] Taipova, R.M. Kuluyev B.R. Opredeleniye ppimalnoy kontsentratsii mutagena azida
natriya dlya obrabotki semyan Ama202lnitS3d4d.[icr uent
russian]

[17] Gruszka, D., Szarejko |., Maluszynski M. Sodium azids a mutagen //Plant mutation
breeding and biotechnologly Wallingford UK : CABI, 2012} &. 159166.

[18] Bado, S., Forster BP., Nielen S, Ali A.M., Lagoda RI.L., Till B.J. and M Laimer 2015.
Plant mutation breeding: current progress and futuressissnt. Plant Breeding reviews, 39;88

[19] SpencerLopes M.M ., Forster BP. and L Jankuloski Manual on mutation breeding, Third
edition. Food and Agriculture Organization of the United Nations (FAO), Aug0ESB.

[20] Kumar, S.// Journal of Biosciengd 988. Vol. 13, No.4, pp. 41818.

[21] Papadopoulou, K., Melton, R.E., Leggett, M., DanielsM.J., and A.E. Osbourn.
Compromised disease resistance in sapdafitient plants //Proceedings of the National Academy of
Sciencesi 1999.1 v.96.1 ~ . R 1292312928.

[22] Rascio, A.,Russo, M., Mazzucco, L., Platani, C., Nicastro, G., and iNcddhzo. Enhanced
osmotolerance of a wheat mutant selected for potassium accumulation //Plant $c20@dei . 160.1
T 31 u.441448.

[23]GkoridociDl., S., Sa k @dnetic ppssibilifigs tbr akering suaflovier oil
quality to obain novel oils //Canadian Journal of Physiology and Pharmacdld2§08.1 v.86.1 - . 4.
i &.215221.

[24] Dyulgerova, B. Genetic diversity among induced mutants of winter barldgrdeum
vulgareL.) / Journal of Central European Agricultyre2012.i Vol. 13.7 P. 262272

[25] Esson A.E., Adebola M.1., Yisa A.G. Frequency of mutation, lethality and efficiency of
ethyl methane sulphonate and sodium azide on foxtail m8letafia italicaL.] P. Beauv.) // Journal of
Scientific Agriculture, 208, 2: P.913.

[26] Rajani Prabha, VineetaDixitand B.R. Chaudha§omparative Spectrum of Sodium Azide
Responsive nessin PlantaVbrld Journal of Agricultural Sciences 7 (1): 1048, 2011.

[27] Metodika Gosudarstvennogo sortoispytanselskokhozyaystvennykh kultuivypusk 2.
zernovyye. krupyanyye. zernobobovyye. kukuruza i kormovyye kultury. Mogds g.).

[28] Dospekhoy B.A. Metodika polevogo opyta (s osnovami statisticheskoy obrabotki rezultatov
issledovaniy): uchebnik / B.A. Dosghov.d 6-e izd..stereotip.d M.: Alyans, 2011.6 352 s.: il.0
Bibliogr.: s.346. (http://www.vir.nw.ru/).

[29] Cheng, X. and M. Gao. Biological and genetic effects of combined treatments of sodium
azide, gamma rays and EMS in barley //Environmentaleapeérimental botany 1988.1 u. 28.7 = . 4 .

T o.281-288.

[30] Srivastava, P., Marker S., Pandey P. and Tiwari D.K. // Asian Journal of Plant Sciences
2011. Vol. 10, No.3, pp. 19201.

[31] Tsubaki, M., Mogi, T., Anraku, Y., & Hori, H. Structure of the hemepper binuclear
center of the cytochrome bo complex of Escherichia coli; EPR and Fourier transform infrared
spectroscopic studies //Biochemisfiyl993.1 v . 13 2 23.1 &. 60656072

[32] Lababidi, S.,Mej | hede, N. , Rasmussen, S. K., Back
Jahoor, A. |l denti fication of barley mutants in t
Breedingi 2009.71 v . 172 8.1 &.332336.

[33] Maluszynska, J. Cytogenetic tests for ploidy level analyseeromosome counting
/[Doubled haploid production in crop plants: a manudhordrecht : Springer Netherlands, 2003« .
391-395.

[34] Olsen O., Wang X., von Wettstein D. Sodium azide mutagengseferential generation of
AT--> GC transitions in the barley Ant1l8 gene //Proceedings of the National Academy of Sdiences
19937 v . 19 Ql7.7 ».80438047.

[35] Abdulrazag, A., Ammar K. Effect of the chemical mutagens sodium azide on plant
regeneation of two tomato cultivars under salinity stress condition in vitro // Journal of Life Scjénces
2015.1 v.9.7 &. 27-33.

[36] Suzuki, Y., Sano, Y., Ise, K., Matsukura, U., Aoki, N., & Sato, H. A rice mutant with
enhanced amylose content in endospwithout affecting amylopectin structure //Breeding Sciefice
200817 v . 158.17&. -216.9

[37] Jeng T.L., Tseng T.H., Wang C.S., Chen C.L., Sung J.M. Starch biosynthesizing enzymes
in developing grains of rice cultivar Tainung 67 and its sodium aaleced rice mutant // Field Crops
Research2003. V. 84. P. 261269.

40



[38] Jeng T.L., Tseng T.H., Wang C.SChen C.L., Sung J.M., Yield and grain uniformity in
contrasting rice genotypes suitable for different growth environments // Field Crop Re26af:hv.99.
P. 59 66.

THE EFFECT OF SODIUM AZIDE AS A MUTAGEN ON THE AGRICULTURAL VALUABLE
FEATURES OF MIL LET (Panicum miliaceumL.) GENOTYPES

Zeinullina A .E.%, PhD doctoral student, researcher
Dyusibaeva EN.%, PhD, associate professor
Rysbekova AB.}, candidate of biological sciences, acting professors
Zhirnova | .A.}, master of AgriculturaBciences, assistant
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1S, Seifullin Kazakh AgrotechnicBesearciUniversity, Astanacity, Kazakhstan
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Annotation. To create a valuable source material of millet, along with traditional breeding, the
method of chemical mutagenesis induced by sodium azide is used, which itself or its metabaelktes cau
point mutations in the genome, usually without causing a shift in the gene reading frame. This article
presents the results of a study of the effect of the mutagenic action of sodium azide on seeds of 3 varieties
of millet Pavlodarskoe 4 (Kazakhstan);1R275Kvartet (Russia) and Pl 289324 (Hungary), which were
pretreated with mutagen solutions of various concentrations (0.1%, 0.2%; 0.3%; 0.4%; 0.5%) and
treatment exposure (4 hours, 8 hours and 12 hours) in order to influence them on the economically
vauable traits of millet and to establish the effectiveness of induction beneficial mutations in the M
generation. Observation of the growth and development of millet plants in.tgerdration showed that
as the concentration and exposure increase, @utagatment causes inhibition of field germination. On
such economically valuable traits of millet as the mass of 1000 seeds, the mass of seeds from the panicle
and productive tillering, a different effect of the mutagenic substance was noted dependimg on
genotypes. Taking into account the structural analysis of the yield and productivity of millet plants, the
effective concentrations and treatment time of sodium azide for the treatm@ntilfiaceumL. were
established from 0.1% to 0.4% and 8 holased on the data obtained, the prospects of using sodium
azide not only in plant breeding, but also in fundamental research are noted.

Keywords: millet, sodium azide, mutabilitygricultural valuable featurgsroductivity
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[ -4034 118,0 121,0 123,0 120,6 40,2 41,6 40,8 40,8
{ -4035 117,0 119,0 120,0 118,6 41,4 41,9 40,5 41,2
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1 2 3 4 5 6 7 8 9
[ -4036 117,0 120,0 118,0 118,3 445 444 43,9 44,2
[ -4037 126,0 125,0 127,0 126,0 42,7 43,9 43,2 43,2
[ -4038 125,0 123,0 124,0 124,0 42,0 41,6 42,4 42,0
[ -4039 126,0 125,0 127,0 126,0 42,5 45,6 44,7 44,2
{ -4040 122,0 121,0 120,0 121,0 43,4 42,7 43,1 43,0
[ -4041 120,0 120,0 118,0 119,3 42,4 42,3 41.8 42,1
[ -4042 123,0 124,0 125,0 124,0 40,6 41,4 41,2 41,0
[ -4043 121,0 120,0 119,0 120,0 42,6 40,4 41.8 41,6
[ -4044 126,0 127,0 127,0 126,6 41,3 40,8 40,2 40,7
[ -4045 121,0 120,0 119,0 120,0 44,9 43,7 44,3 44,3
[ -4046 118,0 118,0 119,0 118,3 45,3 45,8 45,5 45,5
{ -4048 124.,5 122,0 120,0 121,0 40,1 38,6 38,2 38,4
[ -4049 124,0 127,0 126,0 125,6 411 41,4 39,8 40,7
[ -4050 127,0 | 124,0 125,0 125,3 40,8 37,8 38,2 38,9
[ -4051 126,0 | 125,0 127,0 126,0 39,6 39,7 39,1 39,4
{ -4052 124,0 123,0 125,0 124,0 40,8 36,2 38,8 38,6
{ -4053 124,0 120,0 122,0 122,0 40,2 41,6 41,2 41,0
{ -4054 122,0 127,0 125,0 124,6 42,3 39,2 40,8 40,7
{ -4055 126,5 129,0 128,0 128,5 39,5 37,6 38,0 37,8
{ = 1,0 y/e¢0O; t = 2,6 % ; [ = 38,1 y/aeo
1 or atHE sdizsC dzZ0 BdzdL S 52 -20 hHh6PUWHDNRAELE C O
[-4033-4039-4044-4048-4049-4090-4092 -4405/J5, HiclzedJ 1
LOR) sdgts j pdsB)yrn sHd dzd § ibB@ ftedL dzOS E( IsOB d&zd yO
10desdzj J o' MsCdd3 o' ntsH sd3 4B O ¢z@ %8lg4zd y O dzd
39, 2%, Colstster jJ Htejorh &d MisOdzH Otels dzO 1, 5% B
fs5 o atsSHEZ o tsdzts G442 (B-40R4df MEsls O |
I 5 HAHdA3 ¢ dgO 20 kZtetso dzi M&0DAzB O tc B O-d88FT GF,80 dzd fny!
dzdz, -40427 32, 8 303, HiczedJ MeklsO L Od3d sdets jets  te
Odetsdzy § Hdzd dzdzts o 15 dzts € dzd i 4084438 3 s & dzRdglO© &F M5 -3icils P

1
40357 33, 6 451 33, 6 @821 3[3, 6 @O8371 3/3, 8 . | slsdzd
flsOdzH Oels dets ¢ 5 Mistels O, bk 1 Isdn Mttelstse Hdzd O o sdts
1

, 1 d3ds.

s OB dzd Ol 2fMsOdydsdzdzsds Mswlssdmyr kOdedd B Ydats 2
( ftej ACAAR0 23 G . ¢. )

f OMMO Andztsty®o ¢
CstesBsYySs d,

I T AsH otdsS 1 ddd0 o tdsd

4 5B ot d H CRCEN z;;
2021 | 2022 | 2023 | dzj § | 2021 | 2022 | 2023 | dzj § | 2021 | 2022| 2023 | ° é)J
3 Gf 3 Gf
G SH
1 2 3 4 5 6 7 8 9 10 11 12 13

-4013| 6,0 6,0 6,1 6,0 384 | 384 | 380 | 38,2 | 33,0| 33,1 33,0| 33,0
-4014| 5,8 5,7 57 5,7 379|376 | 378 | 37,7 | 329] 329 | 33,0 329
-4016 | 6,2 6,1 6,0 6,1 396 | 383|389 | 389 | 335| 33,3 | 334 | 334
-4020 | 6,2 6,0 6,1 6,1 39,8 | 38,7393 | 392 | 329]| 328 | 33,0 329
-4022 | 6,0 59 5,8 59 378|379 382| 379 | 336 | 33,0 33,2 | 33,3
-4023| 5,9 59 6,0 59 386 | 382 | 385| 384 | 329|329 328 | 329
-4027 | 5,7 58 | 59 5,8 36,7 375|372 371 | 329 328 | 32,7 | 32,8
-4028 | 5,6 5,7 5,8 5,7 381|384 | 330] 381 | 329|329 328 | 329




1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13
4029 | 57 | 60 | 59 | 59 | 373|385 381 37,9 | 33,0 33,1 | 32,9 33,0
-4031| 59 | 59 | 60 | 59 [ 372|379 376 375 | 338 334 | 33,3| 335
-4033| 59 | 59 | 58 | 59 [371]375]|378| 374 | 341 335 340 | 338
4034 | 59 | 58 | 57 | 58 | 392|391 394 39,2 | 335 33,6 | 335 335
-4035| 6,0 | 60 | 61 | 60 | 381387384 384 | 338 334 | 33,6 | 336
-4036| 6,0 | 61 | 59 | 6,0 | 386 384 | 388 386 | 329 | 32,8 | 32,7 | 328
-4037| 59 | 60 | 61 | 6,0 | 368364361 364 | 326| 328 329 328
-4038| 59 | 57 | 58 | 58 [ 382380384 382 | 329 330 33,1 330
4039 | 59 | 61 | 60 | 6,0 | 375|376 378 37,6 | 32,7 | 32,7 | 326 | 32,7
4040 | 58 | 59 | 60 | 59 | 379373380 37,7 | 331|331 330/ 331
-4041| 60 | 61 | 59 | 60 | 391|385 388 388 | 336 | 335 335 335
4042 | 59 | 59 | 60 | 59 [387] 382|385 384 | 328 328 32,7 | 328
-4043| 59 | 62 [ 61 | 61 [ 377|376 381 378 | 326 | 32,7 | 32,6 | 32,6
4044 | 59 | 59 | 58 | 59 | 371373370 37,1 | 330 33,0 32,9 330
-4045| 6,0 | 60 | 61 | 60 | 380 380 385 381 | 34,1 | 33,2 | 33,6 | 33,6
4046 | 59 | 58 | 60 | 59 | 386|376 382 381 | 332|334 33,3 333
-4048| 58 | 57 | 58 | 58 | 375|373 377| 375 | 328 32,7 32,8 32,8
4049 | 59 | 56 | 57 | 57 | 381|370/ 376 375 | 328 33,2 33,1 33,0
4050 | 58 | 59 | 58 | 58 [ 367|375 372 37,1 | 334 33,3 33,3 333
4051 | 6,0 | 57 | 59 | 59 [372] 366|369 369 | 338 33,2 | 33,2[ 334
4052 | 58 | 59 | 57 | 58 | 378|374 375| 375 | 336 | 33,7 | 33,6 | 336
-4053| 59 | 60 | 60 | 6,0 | 371386 383 380 | 34,1 | 334 | 33,3 | 336
4054 | 59 | 59 | 58 | 59 [ 392377382 383 | 335 32,8 33,0/ 331
-4055| 58 | 58 | 57 | 58 | 374 373|375 374 | 330 330 329 330

[ -4005
St 58 | 59 | 57 | 58 |378]|379|374]| 37,7 | 32,8| 32,7 32,7 | 327
1 & s 0,21 0,69 0,38

[Hdts?2 dL OCkkzOdz dz" » LOHOY Midzj Sydosde] tctso W ¢
dztsf yOlsdzed € O Isfj - dzsfips e Jquagg MS dd3d S OyYj Mlso OB o tdzts €
tcsHECIsd o degsiplsf y Gk dasf € Oz & OCIszOdz! dztsfls! ftcd Bt
Zsf Csotsets otz dO®. vdzkzyh jddj SOy mMse O ftsHiEz
Jdzi Sydd 1?2 Ckd p&E@] B j JOHte@ HO9vk Mo sdzis§ dz
Ou;fnlss@dg,q’ ) sty J otcj d3v, SBLtGGfr]ISQ*‘hdJ Stcj B &
fdtedgn MmjdzjSCydedzjteoddd d cjdzjbsdsoid r
J:dztsdztsccflufr](;q’: Mos2Mlse otdzfUD. o' M o O 3" = Mt

¢ dzOdzd L IsOB dzd y 3 fsC0OLT 80j] s, ulsts oMMy dL Ek
HEZ dzOtctsH dzr d3 destcdzOIsdo O3 5 ftedL dzOC 2 o3d € tets dzd
Hj dOR8 4d3Gtc. , HtsfkzMmisddr = s d3j Y HEzdzOtetsH dgr d3 i

v OB dzd 0O Bdzs dzs ¢ d U E]Q omdssS dz0 Mselsse 1 dsf yOls d
fstelstsd My sOded d tsB' Yda'-20 23saz o f)tej Hdzj § 2021

q& TS0 11 11
(72
O
(7}

Q.

J
tc J

. { OL e’ 8 dzOW  dz(
] dStotsdzj 2 to dtstels dzts s ¢ o 55 C O o
o stels o . g tc. 4o
2021 | 2022 | 2023 | L O | 2021 | 2022 | 2023 | L O | 2021 | 2022 | 2023 '
G SH
G BSH G BBH
1 2 3 4 5 6 7 8 9 10 11 12 13
[ -4013| 4,5 4.6 4,5 453 | [IsB [ Isg [Isg [ IsB 4,9 49 49 49
[ -4014 | 4,7 4,7 4.8 473 1 1 1 1 4.7 4.7 4.7 4.7
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1 2 3 4 5 6
[ -4016| 48 | 48 | 48 | 48 | 1

[ -4020| 4,6 | 4,7 | 47 | 466 [ sB
[-4022| 48 | 48 | 47 | 476 | 1 48 | 47 | 47 | 4,73
[-4023| 49 | 47 | 48 | 48 | 1 48 | 48 | 48 | 48
[ -4027| 45 | 46 | 45 | 453 | [Is8 [Ise [Is8 [Ise 49 | 50 | 49 | 4,93
[ -4028| 48 | 4,7 | 47 | 4,73 46 | 47 | 48 | 47
[ -4029| 47 | 47 | 48 | 4,73 47 | 48 | 47 | 473
[ -4031| 48 | 48 | 4,7 | 4,76 48 | 47 | 48 | 4,76
[ -4033| 47 | 47 | 48 | 473 46 | 48 | 47 | 47
[ -4034| 45 | 48 | 47 | 4,66 46 | 46 | 46 | 46
[ -4035| 45 | 46 | 46 | 456 | [Is8 [Ise| [Is8 {58 49 | 49 | 49 | 49
[ -4036| 47 | 47 | 47 | 47 | 1 1 1 1 | 47| 47 | 48 | 473
[ -4037| 47 | 47 | 48 | 473 | 1 1 1 1 | 48 | 48 | 47 | 476
[ -4038| 46 | 48 | 46 | 466 | {18 1 |JIs8 [Ise 49 | 48 | 49 | 486
[ -4039| 48 | 46 | 48 | 473| 1 |[Isg 1 1 | 46 | 49 | 47 | 473
[ -4040| 48 | 48 | 48 | 48 | 1 1 1 1 | 47 | 47 | 47 | 47
[-4041| 46 | 46 | 46 | 46 | [Is8 [Is8 JIs8 {Isg 51 | 50 | 50 | 503
[-4042| 46 | 48 | 47 | 47 1 1 1 | 47 | 46 | 47 | 466
[ -4043| 45 | 47 | 4,7 | 4,63 1 1 1 | 47 | 48 | 47 | 473
[ -4044| 47 | 47 | 48 | 4,73 46 | 46 | 47 | 4,63
[ -4045| 4,8 | 4,6 | 46 | 4,66 {58 {Ise| [Is8 48 | 50 | 50 | 4,93

10 11 12 13
48 | 48 | 4,7 | 476
49 | 48 | 48 | 483

RRRkkN
PRk |k|o
RlR|Rk|k|o

N
I
N
N

=
=
=

1
1
1
1
[ -4046 | 4,7 4.7 4.7 4.7 1 1 1 1 4.7 4.8 47 | 4,73
[ -4048 4.8 47 | 4,75 1 1 1 1 4.6 4.8 4.7
[ -4049| 4,8 4.7 47 | 4,73 1 1 1 1 4.9 4.8 49 | 4,86
[ -4050| 4,8 4.8 47 | 4,76 1 1 1 1 4.8 4.8 47 | 4,76
[ -4051| 4.8 4.6 4.7 4.7 1 [Isg 1 1 4.8 4.9 48 | 4,83
[ -4052| 4,8 4,7 4,7 4,73 1 1 1 1 4.8 4.7 4.7 4,73
[ -4053| 4,7 4.8 4.8 4,76 1 1 1 1 4,6 4.6 4.7 4,63
[ -4054 | 45 4.6 46 | 456 1 JIsB [IsBl [IsB 4,6 4.9 4.9 4.8
[ -4055 47 4.7 4.7 1 1 1 4.8 4.8 4.8
-4005St| 4,8 4.8 4.8 4.8 1 1 1 1 4.7 4.7 4.7 4.7
L s 0,14 0,74
It fsCOL0OIjdvdy BCtotsdz] 2tc 0 dzH O Bdsd J -7 dzd g]
403540384041-4045 -4P54 Clstster J ddzi dzd tslsB s5tcdzOW
or Mt OV  ffde@®didd mfstd ( sOB &zd yo 4) . R4 & J[ Mts
403540384041 -4P 45 s tcOL 6" o dzts?2 d&ZOctelzL €i1jo,3( St
¢G. M. ) d tOLt" odetsQ, B dz{dg) ® 5zt 2O@dzq 01, &OyYj dzd v Ml

v OB dzd YO Adzsdzse dud MSdd MotsIMlso O okl dzO Mtselstse
MselssdMmMfr sOdzedd BB" Yda'-20 X3sdlz  Mej Hdzj § 2021

d4tstels [ibbtedyj MSd2 sts1 WWdydj dals t OL te" o d&zOWY H dzd
9 s dzts € dzO
2021 | 2022 | 2023 M 2021 | 2022 | 2023 M 2021 | 2022 | 2023 M
1 2 3 4 5 6 7 8 9 10 11 12 13

{ -4013 | 5330| 5320| 5350| 5333,3| 2,1 | 2,1 2,1 21 | 26,1 | 26,1 | 26,2 | 26,1

{ -4014 | 5450| 5430 | 5460 | 5446,6| 2,0 | 2,0 2,0 2,0 | 256 | 256 | 25,6 | 25,6

{ -4016 | 5390| 5360 | 5410| 5386,6 | 2,1 | 2,1 2,0 2,1 | 259 | 25,7 | 25,4 | 25,6

[ -4020 | 5290| 5390| 5400| 5360,0| 2,1 | 2,1 2,1 21 | 259 | 259 | 259 | 259

{ -4022 | 5360 | 5460 | 5380 | 5400,0| 2,1 | 2,0 2,0 2,0 | 25,7 | 25,7 | 25,2 | 255

§ -4023 | 5360| 5400| 5370| 5376,6 | 2,1 | 2,1 2,1 2,1 | 25,7 | 259 | 25,7 | 25,7
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1 2 3 4 5 6 7 8 9 10 11 12 13

{ -4027 | 5270 | 5340| 5330| 5280,0| 2,1 | 21 2,1 2,1 | 258 | 26,2 | 26,1 | 26,0

{ -4028 | 5480 | 5460 | 5410 5450,0| 2,0 | 2,0 2,0 2,0 | 25,2 | 25,7 | 259 | 25,6

{ -4029 | 5450| 5380 | 5470 | 5433,3| 2,0 | 2,1 2,1 2,1 | 256 | 25,8 | 25,7 | 25,7

{ -4031 | 5400 | 5420| 5370| 5396,6| 2,1 | 2,0 2,0 20 | 256 | 255 | 25,7 | 25,6

{ -4033 | 5480 | 5380 | 5410| 5423,3| 2,0 | 21 2,1 2,1 | 252 | 258 | 254 | 254

{ -4034 | 5470| 5490 | 5470 | 5476,6| 2,0 | 2,0 2,0 2,0 | 25,2 | 252 | 25,1 | 25,2

{ -4035 | 5270| 5310| 5330| 5303,3| 2,1 | 21 2,1 2,1 | 258 | 26,0 | 26,1 | 259

{ -4036 | 5430| 5420| 5380 | 5410,0| 2,0 | 2,0 2,0 20 | 255 | 255 | 25,8 | 25,6

{ -4037 | 5390| 5380 | 5400| 5390,0| 2,1 | 2,1 2,1 2,1 | 259 | 25,8 | 25,3 | 25,6

§ -4038 | 5320| 5380 | 5350| 5350,0| 2,1 | 2,1 2,1 2,1 | 26,1 | 258 | 26,2 | 26,0

{ -4039 | 5470| 5270| 5390| 5376,6| 2,0 | 2,1 2,0 20 | 252 | 258 | 253 | 254

{ -4040 | 5450 | 5430 | 5420| 5433,3| 2,0 | 2,0 2,0 20 | 256 | 255 | 254 | 255

{ -4041 | 5170| 5250 | 5300| 5240,0| 2,2 | 21 2,2 22 | 264 | 26,2 | 26,5| 26,3

{ -4042 | 5420 | 5480 | 5400| 5433,3| 2,0 | 2,0 2,0 20 | 255 | 25,2 | 25,3 | 253

[ -4043 | 5440| 5390 | 5410| 5413,3| 2,0 | 21 2,1 21 | 256 | 259 | 254 | 256

{ -4044 | 5480 | 5490 | 5390| 5453,3| 2,0 | 2,0 2,0 20 | 252 | 252 | 253 | 25,2

{ -4045 | 5390| 5250| 5300| 5313,3| 2,1 | 21 2,1 2,1 | 259 | 26,2 | 265 | 26,2

{ -4046 | 5450 | 5390 | 5390| 5410,0| 2,0 | 21 2,0 20 | 256 | 259 | 25,3 | 256

{ -4048 | 5385| 5470 | 5300| 5385,0| 2,0 | 2,0 2,0 20 | 253 | 252 | 25,4 | 253

{ -4049 | 5330| 5390 | 5320| 5346,6| 2,1 | 2,1 2,1 2,1 | 261 259 | 26,0 26,0

{ -4050 | 5380| 5400 | 5410| 5396,6| 2,1 | 21 2,1 2,1 | 258 | 259 | 25,4 | 257

{ -4051 | 5400| 5300| 5350| 5350,0| 2,1 | 2,1 2,1 21 | 259 | 26,0 | 25,6 | 25,8

{ -4052 | 5360 | 5430 | 5440| 5410,0| 2,1 | 2,0 2,1 21 | 25,7 | 255 | 255 | 255

{ -4053 | 5480 | 5480 | 5450| 5470,0| 2,0 | 2,0 2,0 20 | 252 | 25,2 | 25,6 | 25,3

{ -4054 | 5470| 5330| 5360| 5386,6| 2,0 | 2,1 2,1 21 | 252 | 26,1 | 26,2 | 25,8

[ -4055 5390 | 5340 5365,0 21 | 21 | 21 259 | 25,6 | 25,7
[ -4005 S| 5410 5430 5400| 5413,3| 2,0 | 2,0 | 2,0 | 20 | 25,4 | 255 | 25,3 | 25,4
1 Y s 68,5 0,31

Htels st B 8400 Tyd4 0fF 64 0 2403 940 3F 34 0 J 7-4 0 3 94040
[-404240434044404640904092 -4P53, s tcOL tcr o dats?
cOL ter odzs? Hdzddzj oBdzst dzO dd3j dzd s8¢ OL O#O41dzd dz0O
26,3 CapS d mnPteOCIsjtodL zslsiw or MsCts2 tcOL tor o dets?2 ¢
Hiczeddid MtclstssBtcOL yodidd d MlsOdzH Otelsdz ds Mtstols s d3.

Y4 dedzts fyls - fts IsjrdtsdzsedyujmMSedds COyjMmlseo Odz o sdzts§
ZOctkzL CO 9 sdzis$ dz®, o ts@asE d®YZO0 Y toy ded)ls O Oz 34827 tstcls ts
[-4035-40384041-4045 4054, Clstster j tj Stsdzj dgH Iz Is
fNj dzj Sydodedzts? HsteOBSISSd d dLbEyjddvy §tslsj dzyd Odz' «

I " otsHY jdzj SYdisdedzOY OB BISO dzOyd dzOj lsipwdzs iy s f S
BOIsj tod OdzO. RL 9 J Mmisdats, yls ts ) dZzOMmilstswh jj o tcj o3

dmftsdz Lzs lsimw o COyYjfMmlseaj dMRtHdsets d&OIlsj ttd OdzO
dzO0dB tsdzj J tcOLodIsr n ~ndzsf CsotsHYyYy M da MlstcOdz YJ ¢
RLOjMisdets, Lplet®Odef i edt'tc Oded yJ dedesets dzOBtstc O Mistols 5 ¢
ftedotsHdls € k> § ded ® Gjdd sdud MEs2 dL &3 deyd o s
tcOL destsBteOL d W . 1 st ssdidz dL kzyg ded § d ML HOdz |
BOIsj ted OdzO H dzw fteOCIsdyj MEEsRts j i j diff € ydf'dL, ts 9 d dzdj j&
tcsHdIsjdz2 MSdr Witeds fsLotsdzdls tojh dls: f totsB dzj d3lz
tcjLEzdz SOOd dMMmdzj Hiseo Odzad?2 o' H j dzj da" MstclststsB o O
AtsL W2 My g fzdez ftodL dzOC 59 d fts dn Ctsdifsdzj € Mz,
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Mt j dzsMis: d SOy Mmoot o tsdss dzO:

- fs o' NtHE otdksCdO (%B2380 P64 OHJH4DE 40 %)f:
4041400440%240354037407%940 78 -40B0; f

-f 5 Hdzd dzgy o sSdzsSC dzO (40341 3d3], dBj jd9dRi43, 80, Sc3edPas [
i33,6 -d9dhi 3B, 6 -d49821 3 B, 6 B33 4, 0 d3d3;

-fs MOty j dzsmisd (-dRl3ida &y 9 -4DFOL, MYz R ) H dz.f,
403671 118, O 404z 119, 3 40481 120, 0 -404% 120, 0 w0467 rR [
118, 3 HudsBot0f2 9HB I 7403 94 0 4 4 -4ep1;

-f 5 RBOMMiNT edg®Of SO dzs?2 € StotsB 5 YAQL6Ti 6dzjl -4z j 5
i5, 9 -403171 5, 9 -40391 §, O -4D401 5, O -4D42i 5, O -4046i5f, 9 -G, |
40531 6, 0 -49131 g, O -40201 g, 1 40351 g, O 49371, O -49043id, 0 G.

d -f04516, 0c. ;

-5 Sl dzf ¢ Miz-yd "Hady T n I de jfalAtAORADeT: 1-4 0 J 3-4040{
[ -4045-4006.

1 dzZO G tsH O toc pz® fipkzts j dimmdzj Hise Odad j W d dzOddnaSteds o O dz
[ ddzd s j tcise OMitzP& & s tcOL 5o Odzd v t j MARIBEEELES] s OL |
cutsL HOdz] j mMetstetsmt j dzr A Mtelstso izl yoOlsded ¢ O 3
Bsdzj Cdvtedts? cjdzjlsgdCd, SCtdSbtjdsshy sheedy &
OHOf Isd o dztsfyls d dEQO23PORPE dzj dzd & & ,

[ dlsj cOkiO:;

[1] Abdurakhmonov, LY., Kohel, R.J., Yu, J.Z., Pepper, A.E., Abdullaev, A.A., Kushanov,
F.N., et al.(2008). Molecular diversity and association mapping of fiber quality traits in eXotic
hirsutumL. germplasmGenomic®92, 478 487. doi: 10.1016/j.ygeno.2008.07.013

[2] Abdurakhmonov, LY., Saha, S., Jenkins, J.N., Buriev, Z.T., Shermatov, S.E., Scheffler,
B.E., et al. (2009). Linkage disequilibrium based association mapping of fiber quality tréts in
hirsutumL. varigy germplasmGenetical36, 401417. doi: 10.1007/s1076%08-933%8

[3] Adams, K.L., Percifield, R., and Wendel, J. F. (2004). Orgpecific silencing of duplicated
genes in a newly synthesized cottorallotetraploid. Geneticsl68, 22172226. doi:
10.1534¢enetics.104.033522

4 ¢ n 3 HY Odetsd ORBPLRL e ¢. 0., ¢CSEYd 1.6¢6., 2z
odazsskmists2 ydor n fJtmfj Cilsdo dzr ~ Metclstse rYdr sifda) Gils dzd ¢
ftodL zOSCtso BilsBHBR odzlsted d d&Bj ¥ o dH e 521 & d(BGA)H.d L ORYL
https://cyberleninka.ru/article/n/sozdamiétoustoychivyhperspektivnyksortovhlopchatnikas-

kompleksormhozyaystvenndsennyhpriznakovmetodomvnutri-i-me z hvi dov oy (HOIsO [
30.10.2022).

[5]1 2B Odztso @, HUs. 4 .f 4 o dHEBSOWIW ,6 dBA] Hafj stsH o M dzj €
[ Olsj te. t 4 Miftc OC 8z0 Iz ySdassda? .  smisdy § ded v , f tctsB dzj d3" d

Mddz asLSCEd skte. u»vIBB.C jdzls, 2015. w. 184

B6]f JcOr &3 Hishb ez lstcJ o JHisS9o OW  SIsH Odzj dzdzOY GSdBtedHdL O
L. dosbifEes?2 ydotsfmls! . RLH. ¢AOdze. uvOhMCjdals, 1974.

[71e d B35 dz6 z dzM ds s BIdZJ 430 MEstesmy j &zsmisd o Mmjdj Sydd =
1971. 222 fMm.

B vzCktetse ,1 s 59 LR d HtG. { Csteted dzvw yd d d3d
oddzsskzmlss?2 ydoesmis! ¢ & ¢ dBldd H SIBP. 9 2m dztRf5C 59 SH MiIso 5.

[9] Makhmadjanov, S., Tokhetoval., YesimbekovaM., Daurenbek®hd KostakO. 2022.The
use of cotton gene pool in the selection process // IOP Conf. Ser.: Earth ESarot043 012001,
doi:10.1088/1754.315/1043/1/012001; https://iopscience.iop.org/article/10.1088/1755
1315/1043/1/012001/meta

[10] [ OR BBOH Y Odzs oy, tsm glsBo © [B. i .50 O M d df . stsdzdzy S ydw
n iz yoOlsdzd ¢ O ) s OL On MiIsOdzj /1 CCazsedud M d4 f tcts
[ ObjtdOd [ jYHEZdPE®E R G0t didAs2zl W jog tdAdfy . 2 @22 G .
5- 72671265971 ] stetsdzy ¥ : AL 1 v 1 [ RERRE#GIAZA2PHCI2 | év
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SELECTION OF PRODUCTIVE PRECOCIOUS COTTON SAMPLES WITH HIGH
TECHNOLOGICAL QUALITIES OF FIBER

Makhmadzhanov S.P.Candidate of Agricultural Sciences
Tokhetova L.A., Doctor of Agricultural Sciences, Associate Professor
[ Dlztcj dzB jrRastgr. [ . ,
Tagaev A.M.,Candidate of Agricultural Sciences
Makhmadijanov D.S.,bachelor

LLP c¢cAgricultural experiment al s village iKazakhstaih c ot t o

Annotation. Currently, various natural extreme conditions observed in the world and in
Kazakhstan, soil salinization, close groundwater levels disglases, create difficulties in conducting
profitable cotton growing. The Turkestan region is the northernmost emrboving zone, therefore, early
maturing varieties of domestic selection are needed here, since the introduction of varieties of foreign
selection has shown that they are not suitable for our zone due to the fact that their varieties have an
extended growing season of ripening 1500 days. In addition, even when forced defoliation is carried
out, their ripened bolls have a low technologigaality of the fiber, in comparison with domestic
varieties. In the world practice of cotton breeding, attention is paid to the creation gididihg cotton
varieties with high quality and quantity of fiber that are resistant to the above envirahifaehbrs.

When creating breeding material resistant to various extreme environmental factors, it is important to use
the marker associated selection (MAS) method, as well as the methods of molecular genetics,
phytopathology in the accelerated creatiorl amtroduction into production of resistant to extreme
environmental factors, combining a complex of high values of traits in a new grade

Keywords: cotton, productivity, fiber, selection, ripening, early maturity, salt tolerance.

54



ft1vrR 68. 329 03. 68. hifps://doi.org/10.52081/bkaku.2023.v66.i13/06

RH111?111¢1R[ R{1RITRtIUVIYZRM RYJUY[1REB 1[J(Cc 1/
fouvorvr am Aftf, veuv[BYRIZIM 5 Adsuvluddumrde ] [
VtRICVIUVRC RM 1 HRLU[URY[HS[B &[]

1O0Cduea sGlstste Mj dzr MERtsL w-Q s j dadlzs M ddOE& € , Y dz
bkrly44@bk.ry https://orcid.org/000000293656687
stozd dz? gz j dzj tc ZOB S OIststedd | J 2 stesdadzats?2 W d
Anastasiva.Kruglyak@nf.jinr.runttps://orcid.org/000®00307739919
[ eh fided3OedMmiste WHjteder 2 WL dSd d Isjn detsdztsa
ershin@pnt.kzhttps://orcid.org/0009001-81409996
rOdze " ey BPe dMmiste Mj dz' MECBRtsL W22Mmise j degdz" = dzO
aidos090@ mail.ruhttps://orcid.org/000@00227651538
1 OddiB j sBak@c g Mmiste Mjdz' MECsatsL wW2fmlse j dade” = daC
baimbetova.g@kru, https://orcid.org/000@00235983479
b OLBCORIJHOI "ddddyd MSdr dzOkEC, ftotsW jfr
nurasar.82@mail.ruhttps://orcid.org/000®001-87653386

'sOL O0amMS dd M@z yEas0ls j dz MSd2 ddzmisdlsizls tedMise sH Mk
G.s'" L' zBtc@®@PMisOdz
2[Bi jHddzj dzgdz" 2 ddzMmisdlskzls wHjtedzr i dMmdzj Hiso Odzed?2, [ OB s
[ 2B 2@MMd W
G C Bz odgs] BN jMlsats ¢l Os ¢ HJ,b@L DD e dd
‘st L stHddmS 2 Edad e j toEllsy Isdz e DE s Odds ¢ Is O,

O dedzts s Ol dMlsOlst j ftedojHjdr BOjtedOdr tjLizd 5O
oL HJ2fdrayd® o B Mister 7 dzj Qstetsdzse dzO twOL dzd ydz' § Mmiste
Wsteds, ©jLdMmlsj dlsder = NaCl Ogks@©BiE O ftzjcezdis) ( S slsttsr
9 Wjomlsej dMatHd ~ Wisteds o Mddelsjlsdud M2 Mmjdj Sydd
st Mintse ' df dfdsi@Iyddadgts ¢ d &3 EMdzse dW d3 s OL O MisOdMC se s ]
dzj sOdz' dz LP5 Gijeazay j @ d B Mlster 7 dzj 2lstesdatse d MEElgH dzd §  c
Mt 5O, ¢Hj d&Odetdjj yYjikSt ftswodwvslshmv &rzlkOc, d
GjiLdMmlsj delsdzsmls! t©OMIsj dzd?2 ©dMO ¢ W OCkstOd LOmMsdi d
pdzdw dzdv ddedL dtelzs " dn  dLdzEuj dzd?2 d s teydjdieoe0 d2dzr & O
CjLdMmlsj delsdzr 7 BkzlsOdasdy = Wstedk 1| O0detd hjj €tddyj il
MstelsO o't swbkdkzr, LO ddd dqHbkls fsesO [dHjt d ¢2sits
sl oL H jRENSDAE fpshlsOo ddzs 43 hils §owa4B00)sic] Bj dzj 2 Bt
115 hls L PRPEOOdRd G deBlghk j o j dedzts slsdzd yOs v sl
BsteW sdzsedyj MSddg" s dzBOGAE j dzd 2 , Hdzddzgj d L j todsj dadz
LOMmisj dzd2 Glddyos sy ddL S st s-8pdipd)ls,’ ¢ O dls ACOfgidzd € BB S E
or MsC 82 fkMmstsL jtodatsmis: 5 dgjlsj dztsC, ylbsts zcoLrao;B dzC
slsdd yos h kg mw kflss2ydeotsml: ¢ ¢ LOMsdjdds, LOMER]

s dz¢ yj effdgset@f n, Mbls, M dj ¢ ydezud dfswcj dzjdzj 2 ste®
LOMmBsdzj ddj, LOMERO, Istdj tcOdssdsils:

lojHjddsi' L " dzsteH d dzlmC OW 5B d&ZOMls! wodw jlsfw sf
tifMfkBdd¢d sOLORMOdG C(sbktt'2 ©GOMfsdsyjd &O
GHJ dzOBdz® HOJj s ddalsd dzimdo dathd HpY Mgy dzd § Gagd § [ 11
Lsddz, o 1IsB® &JGdB@J dzf s BLAOEdHzOR A M ES2 @B | M
sls dzd yos h dj mw or MtsC 52 ftesHizCIsdo dzetsfmlss & d dzls
Emlss?2 ydesmis: 86 ¢ BBdzjLdvds d otejHdIsjdzvdy d M o i

Il gMmlsi M Isj a3, dzOB dz¥ HOJ Isfpw  Isj dzn § dzydw MBSO
ybsts L dzOydlsj dz' des ftser hOjls dn GJdzi Isduyd MC zs z
o jddyjddj cjdjlsdyjmMitects BHAdsBOLdY Mtstolstse .
dmrtsHdzr 2 KBOE] B ®de,j Bl f sistsw dzgdetse s 5B dats 9 dzj dac

55


https://doi.org/10.52081/bkaku.2023.v66.i3.063
mailto:bkrly44@bk.ru
https://orcid.org/0000-0002-9365-6687
mailto:Anastasiya.Kruglyak@nf.jinr.ru
https://orcid.org/0000-0003-0773-9919
mailto:ershin@pnt.kz
https://orcid.org/0009-0001-8140-9996
mailto:aidos090@mail.ru
https://orcid.org/0000-0002-2765-1538
mailto:baimbetova.g@bk.ru
https://orcid.org/0000-0002-3598-3479
mailto:nurasar.82@mail.ru
https://orcid.org/0000-0001-8765-3386

AL W2y g fledetlzB ¢ j dzgtseo d dr StdBf dzj SMmMse. 1 HBMiIsd Y.
LWWjSlsde dzm m B3 stsH s M dzi Sydd wo dzw j Isfpw d dzH
tOMMdi3Otede O sm¥ ot offy 3 @RHde] <tk dzydiff lftOWirzEs o
fsLotsdzv jIs ttOMh dqtedls! otL @By dtsmisd Mddalsj Isdyd M< ts
ftesyd MMy cdBtedHdL Oydd dB3lz Is © dzls dz" = Wisted3, - tsB dZO
yd dedz” d3d ftodL dz0C Odzd . )| Ll Issd3 Glsdetshlgezaf d,tcd i @
OHOflsdtetse Odzdz" » ¢ M EtegdfigfiPuised" udg ) Y dsdg o jlzdpditss o o W d3
l1tedOteOdz! v, L dzOydlsj dz dzOwv tots dz! slsosHdlsmw t©OH(J
f sdzz ydls! BzlsOdzlsdz” § dzd ded d slsdzd yoe h dj My EMmistss
WOCIststds@B,) JO dzdded?2 M SIsHjdzt dg8 B3 ddzd € tsd3f dzj € Mtsc
6].

Il ftsmdzjHdzd) G6BHM Ekyjdze §j ©OLdzdyder = MlstcOdz ¢
ddzls j dehdo dets dMf sdz’ L s9 Ols! ddzHkzydtetse Odzdz" 2 dBkzlsOc
CcOBBOYI?2 d M dMmMfiscd LseaOddjdB3 WOSCkksttse L OMBdzj
Blzls Odzls dzr MlsdecRdgff» &2 ¢ Mmlstej Mmseor &3 W OC ktstcOd3. 1 51
ZzOyoOlsr dmimdzj Hise Oded v itz yg R & qj dad s Isdedzdh v degfjW? Isds ts dz
edmMO ftod Mok Misdtsds oL HJ2NE) dd] M OINES e ts t Arrlisofic
Md &34 20 tOL dzd y @d, 12, 1A lstse [ 10

[ Olsj tod Odzr d oijlstsHT] Efipfpde] HdBOd W . d MY sdz! L 50
MdtsdWdydtese Odedz" §| o3J stsHd G (d:

1.f ibsHnduimMédy E2SOLOddw 5 dLizyjded®¥ ddJtetse s
t ts ©O@ral [15].

2. [ jlbsHdSCO dzjotsets tsfrlsO [16].

3. [ JlfetaitfoCiH j dzed v Mstclstsd My r sOdedw fifli7Thz’ ¢ tsn 5L
RiMMdzi Hso Odzdw flososisOffsuBtc2 MO ®: cd MO d
B dz tcOL dzd ydalzelsgj 20 =sd OB Milstcr 7 dzj 2 Istctsdzts o , O Is
Istcd ™ %j 0 ,d5 Mt @ (M3 ,y7jsdz' ¥ tsfftcj H j dzjLBHY 54 Isc
sOc jdztse d GflsdBzOdz dz" = € tsdzyj dzls tg Qsyoff> HWYj QE] lsls(tg ts
e j CIsdoe dgr ~ Bz Is O dzls dzr ~ dzd dzd 2 , teJ L dMisj dzls dzr -

d
3720
b
J
Odzr dzgj 2N jj dLriyjdedj dR o (zBs §wDIls el @O fydzj 4
te
fm
o

f
d3
g
H
ftocdtsBtcjIsjdedzr = HftodL d&z0OCtse d dr Mmddzi Sydodadzze yJ

) COyd mMlseo gy + MY jteddsy delsOdz' dzse s dBOISJ ed OdzZO
dMmMf sdz' Lse Odeds d hdetsCts twOMftesMisteOdzj dzde" 7 o ¢
SOLORMsOdz Mistels t§ o Hig dcn Q@ a2 stgj wmdzdzlz 7 .

[ dzw tsfted Hy dzj degdV Mmted Hozd 2 dzj IsOdz! dets? HEBSL T Mg
56 HtsL-GWBfJj2 (50, 100, 150, 2°0 Ontdels2sp0 tsBtallz,y jLdd |
dzj SOdz' dzsRDS) gL FHY Edz L so Oded J d3 + dzj € IstOth dedztsd ©clE M €
WHJd A sj mndzsdzsedde ( ¢. skteyOlstse, t s) o Mmd
fesyd MnoO:

-ldgj eadv dqudzkyl) dedv,

-9 jdzdyddz©0 tsC O, w Mmte. (1 S 1 dzj CHtctsdatso
ftosdLotsHWh ks Wiy judotzinY BREGOYE® OdzZo IststeditsL dzf &3
oLd2dC O s o tjLbkzdz IsO] BBBOKHJESeCd o' MSC 54
Ctsdzo j tols St0O, o tsHizHgflday j o2 sftej HJdzvw jIsiyw s fmdzj HE

>w ¢ eU Y Wm=£,|m”=2p>c)'ll6, 84 30 ;
> eU

-HdOf OL sdz  sciASO Q) dgdds .» H SL

[ dzWw tsfted HJ dzj dedV Mmtej Hozd 2 dzj IsOdz! dets? HEBSL T Mg
56 HtsL OB B' Miste’ 7 dzj 2 Istets dz®ds j (35 fin) HEOS B9 7158 dfL
Mtej Hdzgj 2 dzj Q@5 G2 M HEB (L 5o Odzed j d&3 1 dzj S Btetsfls O
| OBtstcOlssted d dzj 2Istetsdzdets?2 W dLdS&d das. R. [ . A tc Odz
dmmdzj Hs9a Odzd? (6. [ kBdZO, tA) 9o FOLOA IsteOn :

56



-G 4 dzgj Oy ddats adzfiP Istaigdtcd d J 2 1 ¢

‘S fEUYSO H 2t sl 7Rt OB Gy 2D G He v

-d dzls j dzifd o dzsmyls!  fi8 1 §QOM leaf; ) Isfipdg dzts o

-mmJ ded 4 CtdzdujMmisets YOMmisdipsr4 T tedsdzdzH Y OIS d wi/j te

t OHd s ykzoe Misoffis@iddz dzts s’ H j dzv dzd dz2O thdese | 6t
ZOyYOdz! desd3 1 Is Oiff 4j dzjtaiplcfife | fidg 5 OO MIs OdzedY d dzOBtSOIst
or Mtslsr d -HgEjfrpfipler Rl Sf testotsmisC s .

[ dzv ftejH]dzjddw ykzefMmlseadlsj dz' desfplsd ¢ WOCItsts
j i3] BB OME" tc wlkzdzkzr ftostcOh JoOdzd o IsjtedisMmisOls] .
dyj desteOydd o NaCtlzs®ts ©Oflseotdtg®; 1,5; 2,0 d 2,
5% otHd@sets twOhshbcdls ndsteREfllo. MottlsO ¢ L Of
H dz4 4s Odz dzlz © CodiDPy Agstc@UWdesj Hf dzv dzd H klsj i3 Y tc,
tOMisOddw  ofMmntsyjMmisd Mmj dapo dd nls @ WevgjeIgdois) tsls
n Mstlstse , sB dzz yj dzdw 7 M D5 @hdddiapy j &zJ IsdO dzs tizfr) g6
stetsdzse , 5B tc Odzjsls @dzd dz'dpd] H Czd s ddzisfptOyed v s, O
tso d dede’ d3d € LR Q) dadsO®q gV RGPS sstcso L Ofsdzj dedw d
tdLizdz sOIsT d I tsdhlzuz dPisd dhmmdz Hse Odzd?2 EMmlis
Odz' dz'@ BYDSHOBAzEIREH2 (Hdzv tod MO Wdrelzw g Isipk tc ™1 W 0 dzj ls
50 Jte. wtejHdzddzd dzj Is Qld@lvds digdJ € fswdzyli ,dds e yaf §H dzts G
nts e BId/I5% [9].

I1s fsCOLOIjdvd oafmatsy jMisd Mj BWdze dzOdBtsdz M j |
Mtstelsseo B dzd 1 tsdzlz yNafdC OO {f doc telzff@ i Codgd-626%)1 , 0
IsO¢ d fted GBtOBISS ] B RO . dzj Dl td3z diz® g J (
ofMmMrtydr Ljtejdz SCOLOdzsM! dz2O 9 0tedOdzlsOr ) tsBtcOB |

JHEOSCE, yYjtejL 10 HdAdzgj?2 §tsMmdzy §sWedzjdedw o fn
offrHtse twWOMaBltc@BEB JIsO, Btsd "ddemlsots o MhtsHBO  daC
9 Oted Odzgls Or  f) -deB\iedydj.dzd)j dste pL Zdz? sOIsj, yYjtejL 20 +
MidBYdz 9 ©OLdEZJqUder » 90ttdOdzlsOr ffrlsO tMlsOddm! o
dzd f jtoj MOy jddrzr jdzOy jLCQfs tsatf A J yd Odz! dgr = Ctsdzlsj 2 dz

L Of sdzdgj dedzr = ftsyets2, 1 ted W kishB &3 d@&datsdz R j juJ
dehdnrmn tlOMmlsjdd?2 (tls 3 HBs 30 Nhis. ) dzOB dz¥ H Odzk
dte (Bl 1 HB 14 Wjshmige & =EORLdPds '] £ chiicls O ¢ 2
CsdzdyjMmlselz orydehdr Hts f jtejMOHCSd tOMmisj dad 2
(3
)
{

g =SgraIrPrng
T8 8sNTF

Q—.
723 ﬁ_uq_.mq_.-

d 6 hils.), oRcthOksO (i twebpBsdmicee dls (8
, k2 mtstoilsoO taidf MA@l (0d0 h BaC)+ dntsteBdls (12 d 30
Offlsj ded™ o'y doh dj -dztufipddgd B O BifddsEr ddzdo dzj 2 Iste
CbsteOizd Na@hsdfj dedOfmizd (Mtstesdls) d 4§t MOYJ
Jydodzr dz = Ctsdzlsj 2dzj eOn Oy JWDOL Hzj ¥ isMicdediinlsm 1) diaflzts!
10 fijtedsH 96 jlsOydd ftosotsHddzd W detsdztse d ygj M
Ofisj dzd 2, Hozrn CtcOlsdzlz® fsHSCBRSCE OLBlsdy dc3 EkHEt
sHiyjls MtsateOddeh drmw tOMisj dzd 2 . I mj trwdzy dobh c
dsdgj stcedyj MEsets OdzOdzd t PL H dz'¥ ssBlds'c oD dits dzts @diad ¥ ) €
sC OL Odzd , Yylsts f¢fsylsd k oefMmjrn dL d3j dzgj dzdzr = W sted
JtedsHtse d lfmMisOeOdzdy o twsMmisi d tOLedlsdd tOfml
stols Q whRds ( sOB dz.  2)
1 OB dzs HOBd M Gyjde of MBECOVY fkMmistL jtedshs! o
BSJtG)iHOJIS ftotsw o dzj dzd J BEzls Oy d sdedz n ftetsyj M

T3 w

ftotsHdzj dedw By WOLder » fJitedsHtse o G Isdz -
Yydodedzse s f jtedtsHO, 5 MteOodzj dzds ) C sdzlsts
dzj 2 { dE[d@B&EIS®Odz] 2 d E MEWwRAIdHEdz] @k dziz'

w o Q,c; Squqg = ==

Y
o¢, IJ’tSH otsLHj2Mlsoadj &3 dsdedL dqtelze h dr dL dzlz yg
i Is
H

57



U OB dzd Yi©Of OlB tstc Ols tstc dzOW ommtsy 4 Mis! d oryde 0O cssMmlis!
dZzyohd, B Mist’ &3 dzj 2 stesdzOiNaCl) WHOCL BHEO ] ( MBigE dzis dzd
A OCHs'ts Ity deh di
, . s sdzd yd f N
LoLo Gl dr d %ELL?iE 5;??;?; oMnBHE i%?t?gg
Mstels| sB dzlz y o | . : )
dzr § Ctsdz] MmJ W dz o MJ ¢ % ofmj ¢ %
ydqd, ¢ hls. hls.
d2sdtg oi dzzyq NaCli 1,0% 500 226 45,2 3 1,3
100 J utste d,% 500 15 5,0 1 6,7
NaCH ftstc B 500 18 1,6 1 5,6
(0,5%+3,75%)
¢ s dzls te ts dz! 500 490 98,0 350 70,0
11 Mmistg] NaCli 1,0% 300 168 56,0 6 3,4
dzy 2 Istc| b stc B d,6% 300 13 4,3 2 15,4
50 || NaCH MmtsteB 300 16 5,3 2 12,5
(0,5%+3,75%)
¢ ts dzls tg ts dz! 300 291 97,0 216 72,0
J dH | o1 dzzy¢ NaCli 1,0% 500 319 62,6 0 0,0
100 J utste d,B% 500 21 2,2 6 28,6
NaCH s tc B 500 31 6,2 8 25,8
(0,5%+3,75%)
¢ ts dzls tg ts dz! 500 482 96,5 345 69,0
17 Mmistgl NaCli 1,0% 300 141 47,0 1 0,7
dzj 2 Istc| ¢ stcB d,% 300 105 21,0 12 11,4
50 1| NaCH mtsteB 300 135 45,0 14 10,4
(0,5%+3,75%)
¢ s dzls te ts dz! 300 294 98,0 195 65,0
' to o1 dzkz y ¢ NaCli 1,0% 500 105 21,0 9 8,6
b Iz dzlz 100 J utstcre d,6% 500 36 1,2 3 8,3
NaCH ftstc B 500 51 10,2 12 23,5
(0,5%+3,75%)
¢ ts dzls tg ts dz! 500 480 96,0 335 67,0
11 Mmistg] NaCli 1,0% 300 216 72,0 30 13,9
dzy 2 Istc| b stc B d,6% 300 61 20,3 9 14,8
50 || NaCH Mmtstes 300 147 49,0 30 20,4
(0,5%+3,75%)
¢ ts dzls tg ts dz! 300 291 97,0 213 71,0
ddzj HEZ ] Is sz sdils! , Yls shts@ tc Gedzdsdedk iy {f asiigigdzts fif) I§ e
tcOMlsj ded € Bflstste’ j § dMOdsr d fsHe jtoedzzlsT Bdtd3j Istc

t;Lszsow

L Oftsdzj dzd W
WOCIste O UB&EQJ&V

MmMtsB 52

1 0dBBBdz M §J
Mstels ©
ssdzdyj Mo s BzlsOdzstso
hls.
9tSLHj2MIsadw

z

fts ¢
o] r

, z

d

sdzd yg Mise

tc ulzdzigr

Bzl Odls T |

Ylsts
tejLCts Blsdzd yos h

9

BdSdij sted uj MStsets OdOddL O izls O dzlk
Ofmkzad §&COL Odd,

L O9 cffr]cfd315fr

d4J mv

Jdedzr d&3 f sC OL Olsj dzWw a3 tc OL dzd ydz

dhBBs

mmms@squtm MsR® &ist,

BN Mister

]

58

¢ sdzd uJ fr]lsa s tojLdMmlsy dzlsdzr A

Mkl [ Qisjtc
i tsddizQ dBefiz" i ts ftplds© oo dsdz i | 2 ) Isfig (3
vkl e s
n J dnlsth)is@H af dAPHS Is o7 j4ls fiy dse. j, dzdz )

(44

¢ flstj
h IS )

43



v OB dzd 4O teAsH tsdzy dIsj dz' desfyls ! BIAWOLA -~ TjdtHS

tcOMmlisj dzff 2 ¢ fsdzlz yJj dzdzr = i sfdzj 5B tc OB 5laEfy O figg 3w d8 ' MG is t
dzj 2stesdzOBd d W OC Is Ba€) Bdff 1 Offytz & ff 8z dsges dls) , 20
o= |® ' -8 | ltosHsd dlsj dz detsily 2 ¢
290 |5 oo 7l {jedBHO, Wl %
SE‘L’) Q. -Bé. RS - -—b-—b; —b-;b.gJ '—bg
- 8 T U 0o 0 *® LL < c%)_g%’trm' W
— -§ o (0] _g w g 0] EN N _ -g 5::"& —b;:
— < o @ ot o @ @ : —
P2sjtd odzzy NaCl 3 | 1314 | 3335 | 31:32 | 4345 | 119125
fstes d| 1 13 33 32 43 121
NaCH ftsteg 1 13 33 32 44 122
1 r Mmisy NaCl 7 12-13 32-34 | 3335 | 4346 120128
dzj 2 Is 5 mMtstes d 2 13 32 35-36 44 124125
NaCH fftsteg 2 12-13 31-32 | 36-37 43-45 122127
s ts dzls tg - 10 12 32 30 42 116
[ dH j| odzzy NacCl 0 14l oafmMoBHEBY
mMtstes d 6 12-13 3335 | 3133 44-46 120127
NaChH fntstef 8 12-13 32-35 | 31-33 44-45 119126
1 r Mmisy NaCl 1 12 34 33 45 124
dzj 2 Is 5 MmMtstes d| 13 12-13 32-33 | 31-33 44-16 119125
NaChH tstey 16 12-13 3334 | 31-33 44-46 120126
s s dzls tg - 10 12 32 31 43 118
g tc o-tzlz y NacCl 9 11 32 30 41-42 114115
bz dzlz MtsteB d 3 11 33 30-31 42-43 116118
NaCH tsteg 12 12 33 31-32 42-45 117122
1 7m Mmisy NacCl 30 10-12 31-33 | 31-34 41-44 113123
dzj 2 Is 5 mMtstee d| 14 10-11 32-33 | 32-34 42-45 116123
NaCH mtstey 30 11-12 31-33 | 31-35 43-46 116126
S 5 dzls tg - 10 10 30 28 37 105
RL ddnm EMINsQmEpls o & dzts: Z ifdOtcld . ¢ 2 &z ifdsds Is ©
hls. |, 2 Mtlsi@ 0w Mils . 4 zdzliflsts2 ydoer = ¢ mdwBldlskzlz Bstr
[dHj®9 his, £ Mt ®7uhte. v zzgihaQ) yd sk dIs: 2
db2s jBFBNIs., E MmIs4clshOls [, HIF toh BItARLO "ds.tc oz dzlz T
OB YA =i ktedyuj MS OV S O0LOSCI  tedmisdS d s dk iy O dabizdzh
fsfmdzy tBdZEYj ddY dtddL dtekzs hdd3d dL dzkzyjddydkdd d BKO
2022 6.
og ';Jc\s’ 2 . [skfmisdmit 5 | ZO9 dzOW d3'qg;vdz °
o | gal w3 2| el 8| SEWlas |7 | 2e
o} N 'B = E-ﬁ @ g = o J— d J:n ) EE O] s EE
Y g]o - @ SL/I N L L N8 20 OO
— 0 %) — = T - - o - b-ﬁ - o s
dtstels ¢2s jtedds
RMn~ tSH 10 121 4.4 4.4 19,6 107 42 28,2 3,17 | 11,79
¥ s te 3O (119 | @41 | (4147)| (17,8| (103 | (40 | (27,6 | (3,05 | (11,50
129) | 4,7) - 112) | 44) | 28,8) | 3,29) | -
21,4) 12,18)
{ 19-1-1-3 3 113126 4-6 1 21,0 | 2876 | 87-118| 53,4 1,00 1,80
24,0 80,8 2,58 4,75
{ 16-1-2-1 1 98,0 16 6 22,0 142 I 4,7 4,69 | 21,69

59



[ 10-1-3-1 1 112,0 11 3 25,0 66 102 60,7 2,31 4,33
[ 10-2-1-7 7 113127 | 3-13 1-4 21,0 | 38156 | 23-130| 12,8 1,23 1,71
25,5 74,3 5,11 | 18,26
[ 10-2-2-2 2 112115 1316 1-3 20,0 | 85116| 24-126| 17,1 3,00 | 4,68
26,0 59,7 3,85 | 16,31
[ 10-2-3-2 2 109110 | 1417 1-5 20,5 | 7390 | 72-129| 44,4 2,15 | 2,38
23,0 63,9 3,21 | 14,20
gtstels [ dH ] to

RMARBHA 10 94 7,0 7,0 16,6 | 156 42 21,2 4,14 | 28,88
¥ tste 3O (91:97) | (6,5 | (6,57,5) | (15,0 | (150 | (38-46) | (20,2) | (4,08 | (28,26
7,5) 18,2) | 162) 4,20) | 29,30)

[ 4 -1-1-0 0 s Is fifp &z as 2 j Is
[ 4 -1-2-6 6 69-83 5-13 1-2 11,0 | 584 | 2484 | 22,2 0,11 | 0,11
14,5 92,1 1,96 4,59
[ 4 -1-3-8 8 62-78 313 01 11,0 | 048 | 4390 | 61,3 0,00 | 0,00
13,5 100,0 | 1,19 2,57
[ 4 -2-1-1 1 91,0 47 25 16,0 104 65 38,5 3,20 | 20,32
[ 4 -2-2- 13 | 5578,5| 2-14 0-3 10,5 | 0-81 | 22-105| 24,4 0,000 | 0,00
13 15,0 100,0 | 2,26 3,88
[ 4 -2-3- 16 5379 1-19 0-4 11,0 | 098 | 3191 | 24,6 0,000 | 0,00
16 16,0 100,0 | 2,45 5,70

atcls wr tc whkzdzlzr
R~ tSH 10 88 5,2 5,2 18,0 86 35 28,9 2,84 | 13,25
W st dzO (82-94) | (4,8 | (4,85,6)| (16,5| (82 (31- (27,4 | (2,60 | (13,05
5,6) - 90) 39) 30,2) | 2,08) -

19,5) 13,45)
[ w-1-1-9 9 47-71 2-8 0-4 7,0 0-31 2-56 6,9 0,00 | 0,00
13,0 100,0 | 1,08 3,29
[ &-1-2-3 3 56-62 12-13 0-2 125 | 018 | 3075 | 62,5 0,000 | 0,00
15 100,0 | 0,55 0,75
[ w-1-3- 12 4973 4-10 0-4 6,5 0-33 3-62 10,0 0,00 | 0,00
12 13,5 75,0 0,99 2,77
[ -2-1- 30 48-67 312 0-4 8,0 0-40 4-51 16,6 0,000 | 0,00
30 14,0 100,0 | 1,29 3,39
[ w-2-2- 14 47-72 3-22 0-4 9,0 0-67 2-96 2,9 0,00 | 0,00
14 14,0 100,0 | 2,29 5,82
[ 18-2-3- 30 51-72 1-14 0-3 8,0 0-32 2-57 7.4 0,000 | 0,00
30 19,0 100,0 | 2,07 5,00

jiTdzlsOdzls  jtcosgBMELE Sz dagfesitells w' to iuffp=inds |, [

GHJ
] dH dtg;tco OW yphiaz @di;Bl' sz 2 sSeksldas s Ov  ydNa@i@:i 1
dtsteB dblaCl+3 u tstewBtgjsls: v ydWtcO: Ctsdzdyj Msets dizls Odzls dz
1 OB dzs HOJ Ismw L dzOydlsj dz' dztsj sls dzd yd J Bl ks O dzl
Csdzdyj Mlso jdeder 58 ftedL dzOC OZ. w©v OS, or fislsdd)j@imf@inls j d
COC o Mbttetsdkz ko jdduyjddy (Hts 127 fdk), LOC d
Mstclstse [ dHjte d uwr'tc wkdzkz'r ofmj dkkzlsOdddn1 WO @drd
1:3). | r S O Ok dzdlskHO StdzjBOddY §&COL OIS dej 2«
ftesHEZCIsdo dzs? S kfMmisdMmistsMmlisd vO0C, tBhOW ftesHEZCIS
hls. , {itgd 04 ,hds. k& dfn sSHd Wtsteds,. 1 tod {1 lstsd3 tsyj

~n SH
B"dzd s ftotsHEZC Isd o-detsd IsC
, 0 Nhls.a)fnjr d&BzlsOdlstss M Is
J g filpm sHdes?2 Wisted3r (19, 6 M
stelstso [ dHjt d o' to- 64y Adzbliydy
Wis te a3.

B s d fisls SElO® di Gzd v § d Mo s
BElsO 028 ) &ehds 46 Ay d di e
BB), IBEGHO C0O¢C E §BHC
1

7
-Ll - -
fr r,d8d GpE® SOStwBsuJ , U4 O3

60



l 2022 cetHk Byjd o' MsCd?2 ftetsyjdads §fEMmlstsL j
(21,228, 9%) . GCIts o L dOydlsjdz dzts?2 fMmlsjitfjded B dzts fy
fsdzd o degts?2 otsH' ofts otejdBW Yo jlsjdedvw twOfMmilsjdzd?2 todf
M sfipwesip OdzO tjL Csd3z Mmdzdy j ded¥ W Jtelsd dz' detsfyls d J to

L]
]
%

y 3
-
-
=
-
-
B 4
a

!
i

Hstels QthGq’ - Qﬂtstsls‘ J'Iq'HJtG Hstels urts g |
t dMbkzd8idf Gllsj degf " H f dzdo M di My 5 kMss2ydesimisd ¢ LO

O 2Oz G d ydzOwv € Otelsd dzO dzOB dz¥ H O] ldsmvwdatsds f e OdkyAshj figl
1 ts tcjLEzd OO dMmfidzj Hise Odzd 2 Bj stsH A tc
fsdz LsoOdedd B3 M dzj Sydesdede = WOSIsstese L OmMtsdzj o
tcd3" Emlss2yder j ¢ MmbtejmMmser & kmMdzsedwds s OL
f sdz L tpdQias’j lsef Yy ME 52 Mmjdzj Sydd o COydifmbej df
9 jHjddd detso' 7 Mtstolstse flzlsjdd ftew Bsets tocOL dzdatsy
LW fieg flzdetz®, o Istsds ydmdzy tejLrdfmilsjdalsder = ¢ Mists,
Il oasHIr tjL Ed @y fgstaldaspj ddcd MO ¢2sjtedds, [ d
ZMmlsOdztso dzj dzts, ylsts Mmitc|iDb djd2izogzjAs Odp ddztsj?ls fipws L 1sR0 (4 te,
dzj 2 stcishiAs 0 | to. vt Hdzd 3 dzj sOdz! dzf d3d Ctsdzyd dzlstcOyd
NaCli 1, 0%; MB®¥e dIlsO
1 OdBtsdz " dlsj dfdsC OMDEBY j Misd Mjdvd 2 ofMmjn Mt
9 Otcd ONAEIB ~-dzlz yd -6 2,16 MACI+d B " Mister | dzj-2BchWdy . [ 4 d@OC
HOdz! dzgj 2h jd3 Btsdz h ddzfmisets -2 MAFEese d 4 e dtB @ad dzddg@iz -
sMisOdzdm! oMmjcet s t jHtB3ddd tgQfdy a2, dz’ ¢ ols Y j yc
tcdmMseor y wd¢d. Clsd ttOMmMlsjddw §tsddshnls! ¥ M tOdzd:«
VU 8" Hjdzdehdrfmw t©OMIsj dzd?2 dzOB dz¥ H O dzts ! f totsSH O

fjticdsHtse ®ls 3 HB 21 HdA2 9o L Qs dfmd BOfdsdz] sds v it
LOMRrad.etsdz M jj Stdzdyjmbets tjLdMmlsjdalsder = ¢ Mists,
i sozizyg dz E Msls® u' tt wlkzdzk' (98 his. ), L Olsj d3 ¢
hils. ) . stsdzd yj Mlsots dBrzlsOdstse , -dzlf 5@ J dgdzTnd s df dzt®: t
b2sjE8dB "Nils., Ek iffdtcB8®.[ dH iz MERBKO"N I8! 1c algzks 43
osLHj2Mlsadw B Mister 7 dzj 2 stetsdatslsl, ; MIGslsoFbs Mk | dad
hls.

I'fng o Hjdzdeh djfiflykz"ig figls jj diafizts  fsils dzd 4O Isfqv s
BEW sdzsedyj M¢ q’d3'|' of ' tdfa lsgO ¢ @@ Mmis j dzd 2 , H dzd dzj d L
1 tsdzi hddzilse s OfMmlsj dzd 2 tslsdzd yoO¥ Ismw @4 L Mk ts ) d2ts fipls
Cotesls sMmils & cf 9" M2 HEkmMlssL jwdesMmis:' 86 (HEts 100

Wy dzw s Is fyvdz' digels @dglec BOBBY, Blsdzd yos h ddzdmw Lkfmsts2 ydo ts
sBtsdd Mistej Msear &3 W OC IsstcOd.

1 206G BH OtctdaBENtSIs © o ' f 5 dzdzjdd@z Ysepts: dzP RS G2 ftese
BR10765056¢ ¢ sL HOdzdj o' MsSCsftesHikzCIsdodzr n Mtelsse

61



sfdetso | HEMIs @y isd j-© getlaizts f§ df s eztzcs-d] 3d d te Ofls J dzd :
Eiiss?2 ydo sc s d At G Ltedsdiu dar -z @O Jsdedzs S o B L, &@O0 s ¢
20222023 BHEHY | ERsELORd] 267 cloorhjddi HESM
ROk ydz & d i dz i tste O @ t& Crdifigg s ¢ @izt 5§ W d dz0 dzf d
ROz yde 7 dmidzj Hise Odzd2 d RBjtesftedwisd?e.

[ dlsj cOkiO:;

[1] v &3] to LOOE . tsR.dzdzts © Oy sdzdz” 2 fkzls! twWOLoadlsdw tgo[fr]lssisHi
fjtemyjClsder [/ [ O] tod Ofids O Cfisjfumj hzOtstsdaf dziata@ORypitEt |
shdseor tOLodlsdw tdMmMsoeasHMIso © o s OL @OIRIsHO.AdARZT. d fr]lstGOdz

2]} sHBd, S d~@2B M dzZto © w. [ ., [ Od@sdzse [ . s., uvMmyJ
BdtcOL dzstsBtcOL W dMratsHdsets d&@OIsjtedOdzO Hdv Mmjdzd € yc
¢1 Okydzr §j Bhdesear d §wOCIsd i@ degPisR0aA2su MBAB® o s OL OR fMls:

Bli ©Odtetso.rMI Bdz' L s Odzd] BIISBSHO dJdzHEZydtetse Odzdztsc ts
fsdzzyj dedv ftOCIsduimMSd vyjdedzr = Wisted3/ / bolststeg W. 1 C
. dzOkS ., ¢ ZBOE2BOC, 1979.

41 OCdistsd, jtoj N Ocddz | . ¢. RMY tsdz'CListdote@dzd jo diizds QHEQ) dardz
Mctlstse tdMO-~A ./ ZOES Yls gzPl OR-H OdzGIAZBB62 , ¢ &zAZO

5]t OCddas, sn jlssoa © [ . ¢., g[thdds 1.t., sOMr d3y Odetse
dL dzzyj dedv deO tesfistser j ftesyj M’  tcOfigasijdgl 2z M€ dshp@ Is 4
Ldzj Cstesdese ¢ ¢1 OteS WHjtds » ISjrmdeszscdde | OpEilsded &
2016.

[6] 1 ©OC d te,lzsdzry tsh ddz 1.t .,

P22Isy Odzts o o . , OBHT 8 Odzd |
tOHdOyddedzts? tsBtOBSISCd Mj BWdz ted g® MW ¥ p dz'daBd| Odizts dizd &g
SdzEstscjdzaj L O M i tod d3d dzd dzd J 630 . Iz[frz[CutSBthlslstq;IszWBa d shigtsion iz ¢z@ to
fteOCIsdy ME 52 Ctsda j toj dzydd ¢ Ok¢ O, ltesdL o tsHMmlse 5,
ddzdzso Oydsdzdzsets t©OLodIlsdw ocmom@scs ¢ i) OR 1l @ tg € dz0
fsmeowh j datlgisRd 67 0L OMdzlzy j dzedets ¢ HyWlisj dzw tej Mfzedzd S d s
¢ dzdzOIsr , 2A0d4 9 .2;262f. 260

[7] Viana, V.E., PegoraroC, BusanelloC, CostaA. de Oliveira Mutagenesis in Rice: The
Basis for Breeding a New Super Plant, 2019. DQ@B389/fpls.2019.013260rpus ID: 207958102.

[8] Yanjing, Su, Guogi Zhao, Zhenwu Wei, Changjie Yand Sujiao Liu //Mutation of Cellulose
Synthase Gene Improvade Nutritive Value of Rice Straw/ College of Animal Science and
Technology, Yangzhou University, Yangzhou 225009, China. | The Aaiatralian Associatin of
Animal Production Societies. No. 6 : 8805. June 2012.

[9] Ana, Abdelnour-Esquivel, JasonP ® r-Ghares Miguel RojasChaves Walter Vargas Use
of gamma radiation to induce mutations in rice (Oriza sativa L.}l@mdelection of lines with tolerance
to salinity and drought. £ostaRicanInstitute of Technology(ITCR). February2020.In Vitro Cellular
& Developmental Biology Plant DOI:10.1007/s1162019-100155

[10] 1 OC d te,lsdzyy OkzZIsj dzgtso R . ¢ . , rOdzs " tetso ¢ . r . 4L H
fd dzf Cyd® tHdolsjdz ©BLLOBEISC( fj ¥ dz doddLdeizshd
STL" &zsteHddzmME se s vdzdo jeMdIlsisO dqd3. sBte®Bils ¢lsO, s

[11] Kruglyak, A.l., DoroshkevichA.S., AleksiayenakYu., AppazovN.O. Bakiruly K.B.,
BalasouiM., Mirzayev M.N., NabiyevA.A., PopovE. // APPLICATION OF THE ACCELERATOR
MASS SPECTROMETRY METHOD TO STUDY THE MECHANISMS OF RADIATION
MUTAGENESIS OF RICECROPS: THE CURRENT STATE OF THE ISSUE // Condensed matter
research at the IBR, International Conferee, Dubna, April 229, 2022, 656.

[12] stcze d'.CRO dzj Sy desC 5. 1 ., r sesh Cjody ¢. a. , (
fdLidgyjooO . 1., Rdz: ddzO [ . 1 . Il sz yd dzedJ L OMEatskzmist
BzlsOGc jdzj L O, ddzi zydtetso tsdatizis ©zdz’'daB P Is Wz dzQEEsO dzis ® § gz & d|
uBBtedd ¢ HBS ZOHBO, 1 &iYHEZRZOBHAES?2 CodWjtjdydd ¢y
fMddz MEBR - AW Athslowjetew 18022 6., [Bdeddzfdd4, AL 11 UL 1 F

[13] Aleksandr, Doroshkevich, Tatuana Zelenyak, Wastasia Kruglyak, Yulia Aleksiavenak,

Bozena Jasinska, Afag Madadzada, Maria Balasoui Petre Baddic, Marius Stef, Tran Van Phuc, Le Hang
khriong- Phan Luong Tuan, Il van Ristice, Vesna Teof il
Diana Mardare, Carmen mi, Dorin Luca, Vitaliy Ksenevich, Nurbol Appazov, Kurmambek Bakiruly.

62

O)o-
aB3d

rr


https://www.semanticscholar.org/author/V.-E.-Viana/31956322
https://www.semanticscholar.org/author/C.-Pegoraro/50978923
https://www.semanticscholar.org/author/C.-Busanello/26365116
https://www.semanticscholar.org/author/A.-Costa-de-Oliveira/37415192
https://doi.org/10.3389/fpls.2019.01326
https://www.researchgate.net/profile/Ana-Abdelnour-Esquivel
https://www.researchgate.net/profile/Jason-Perez-Chaves
https://www.researchgate.net/profile/Miguel-Rojas-Chaves
https://www.researchgate.net/profile/Walter-Vargas-4
https://www.researchgate.net/institution/Costa_Rican_Institute_of_Technology_ITCR
https://www.researchgate.net/journal/In-Vitro-Cellular-Developmental-Biology-Plant-1475-2689
https://www.researchgate.net/journal/In-Vitro-Cellular-Developmental-Biology-Plant-1475-2689
http://dx.doi.org/10.1007/s11627-019-10015-5

The study of the cosmogenic radiation effects on condensed matter and living organisms on the Earth
using the EGb accelerator (JINR) // Book of Abstract for: The 16th International@®giim on Origin
of Matter and Evolution of Galaxies, 28 October2022. Hanoi. Vietnani. P. 7-8.

[14] Anastasiya Kruglyak, Aleksandr Doroshkevich, Yulia Aleksiaenak, Nurbol Appazov,
Kurmanbek Bakiruly, Vasilisa Volgina, Ekaterina Didenko, Nelya Ddtosw i | , Le Hong Khi
Luong Thanh, Tran Van Phuc Mung Mudadzada. Influence of cosmogenic neutron radiation on the
evolution of terrestrial biological forms on the example of rice and Oyster mushrooms cultures // Book of
Abstract for: The 16th Internanal Symposium on Origin of Matter and Evolution of Galaxies225
October 2022. Hanoi. Vietnani. 35p.

[ 15] [dbtsHduimMSédy ESCOLOddw s dqLEyjdedr dBtetsot
OrizaL, [ jdzgd dzc tcOHI,2 5] Apt., 197 4.

[16]r s J - o] s C O f sdijfo.ts5c tl 9BY5E'.Is O.

[17] [JjbsHdSO fteso jHjddY Mtelstsdimy rishchsddzonj dz |
2010.

References:

[1] Umirzakov, S.l., Innovacionnyj put' razvitiya risovodstva Kazahstana: problemy i
perspektivy // Materialy Meatunarod. nauchnpr akt i ¢ hes  k-dnmdvaciongy® asnovyh n o

razvitiya risovodstva v KazaB2i&n#&0.i stranah zar
[2] Podol'skih, A.N., Bajbosynova S.M., Mamonov L.K., Usenbekov B.N. K harakteristike

bioraznoobraziyassk hodnogo materiala dlya selekcid. risa

osnovy i prakti ka riiAlmayiddl2.iS283230. Kazahstaneé.

[3] Bakirov, K. Ispol'zovanie metoda inducirovannogo mutageneza na rise s cel'yu polucheniya
prakticheski cennyh form// Avtoref. Na soiskanie uchenoj stepeni kandidataauk., Almalybak, 1979.
1S-21.

[4] Bakirov, K., Vereshchagin G.A. Ispol'’zovanie mutagennyh faktorov v sozdanii novyh sortov
risa. // Vestnik sh . nauki Kaz ahAat1880.4S.71 200262, Al ma

[5] Bakiruly, K., Tohetova L.A., Ershin Z.R., Kasymzhanov M.T. Vliyanie ioniziruyushchego
izlucheniya na rostovye processy rastenij risa i yachmenya pri ispol'zovaniem uskoritelya elektronov AO
cPark yadernyh t ekhnowposkL(65¢ gRuektonma@0l&lY AC RK. |,

[6] Bakiruly, K., Ershin Z.R., Ajtzhanov A., Abdyvalieva K.S. Izuchenie vliyanie radiacionnoj
obrabotki semyan risa tyazhelymi ionami na rostovye processy v nachal'nyh etapah ontogeneza s
primeneniem uskoritelya ionov DED.//Sh.trudov mezhdunarodnoj nauckprakticheskojkonferencii

¢ Nauka, Proizvodstvo, Bi znes: Sovremennoe sosto
sektora na primere-Adgoehpbdiy geaiyu ¢aBlerhesnego kiegdielya
respubliki Kazahstan Dosmuhambetova T.M., Almaty,id -~ 2, 2 P6Q@Z62., s .

[7] Viana, V.E., PegorardC., BusanelloC., CostaA. de Oliveira. Mutagenesis in Rice: The Basis
for Breeding a New Super Plant, 2019. DOI:10.3389/fpls.2019.01326 Corpus ID: 207958102.

[8] Yanjing, Su, Guogi Zhao, Zhenwu Wei, Changjie Yan and Sujiao Liu //Mutation of Cellulose
Synthase Gene Improves the Nutritive Value of Rice Straw // College of Animal Science and
Technology, Yangzhou University, Yangzhou 225009, China. | The Aaiatralian Associatin of
Animal Production Societies. No. 6 : 8805. Jung2012.

[9] Ana, Abdelnour-Esquivel, J a s o n-CHaws, diguel Roja€haves, Walter Vargas. Use
of gamma radiation to induce mutations in rice (Oriza sativa L.) and the selection of lines wahcdm®ler
to salinity and drought. // Costa Rican Institute of Technology (ITCR). Fehr2@29. In Vitro Cellular
& Developmental Biology Plant. DOI:10.1007/s1162019-100155

[10] Bakiruly , K., Tautenov I.A., ZHalbyrov A.E. Sozdanie iskhodnogo materigya delekcii
risa putem obrabotki semyan ioniziruyushchimi izlucheniyami. // Vestnik Kyzylordinskogo Universiteta
i m. Korkyt Ata, Kyzylodrda, 2022, ~3(62). Str. 55

[11] Kruglyak , A.l., DoroshkevichA.S., Aleksiayenakr'u., AppazovN.O., Bakiruly K.B.,

Balasoui M., Mirzayev M.N., NabiyevA.A., PopovE. // APPLICATION OF THE ACCELERATOR
MASS SPECTROMETRY METHOD TO STUDY THE MECHANISMS OF RADIATION
MUTAGENESIS OF RICE CROPS: THE CURRENT STATE OF THE ISSUE // Condensed matter
research at the IBR, International Conference, Dubna, April-29, 2022, 656.

[12] Kruglyak, A.l., Alekseyonok YU.V., Doroshkevich A.S., Appazov N.O., Bakiruly K.,
Mezenceva ZH.V., Ilina M.N. Poluchenie zasuhoustojchivogo sorta kul'tury risa v rezul'tate mutageneza,

63



inducirovonnogo nejtronami, sgenerirovannymi na ustanovkeSBGOIYAI // Sbornik dokladov, 1
mezhdunarodnoj konferenci. ¢cGeneticheski e-21l radi
oktyabrya 2022 g., Obninsk, FGBNU VNIIRAE. Str. 1424.

[13] Aleksandr, Doroshkevich, Tatuana Zelenyak, Anastasia Kruglyak, Yulia Aleksiavenak,
Bozena Jasinska, Afag Madadzada, Maria Balasoui Petre Baddic, Marius Stef, Tran Van Phuc, Le Hang
khriong- Ph an Luong Tuan, Il van Ri stice, V etanoukeseul e o f i |
Diana Mardare, Carmen Mita, Dorin Luca, Vitaliy Ksenevich, Nurbol Appazov, Kurmambek Bakiruly.

The study of the cosmogenic radiation effects on condensed matter and living organisms on the Earth
using the EGb accelerator (JINR) // Book of Abact for: The 16th International Symposium on Origin
of Matter and Evolution of Galaxies, 28 October2022. Hanoi. Vietnani. P. 7-8.

[14] Anastasiya Kruglyak, Aleksandr Doroshkevich, Yulia Aleksiaenak, Nurbol Appazov,
Kurmanbek Bakiruly, Vasilisa Volgn a , Ekaterina Didenko, Nelya Dor
Luong Thanh, Tran Van Phuc Mung Mudadzada. Influence of cosmogenic neutron radiation on the
evolution of terrestrial biological forms on the example of rice and Oyster mushrooms cultures &f Boo
Abstract for: The 16th International Symposium on Origin of Matter and Evolution of Galaxi€8, 25
October 2022. Hanoi. Vietnani. 35 p.

[15] Metodicheskie ukazaniya po izucheniyu mirovoj kollekcii risa i klassifikator roda Oriza L,
Leningrad, VIR, 1974.1 25 s.

[16] Dospekhov B.A.Metodika polevogo opytd. M., 1985.

[17] Metodika provedeniya sortoispytaniya sel'skohozyajstvennyh rastésfanai 2010.

SNt wzuvsw) HRLUV[UVRsO[ 3ID wrfrsArRcue31T1rd SJ[T1 ¢
v r 339 1y Duve1z3/39 Adsuft] dozndd vwspPOwl r w
snNtfrt ¢Juréd rRIVrévzz sgcuofrfrtrw 1 osr ¢f

1D B mMPk O d&zF D D & BHOB' dF W HESlEwh j Mt oz
stozedzv ¢ p2BtotsdzH ¥ WdLdSCO L jtelsn OdzOfmr dz" w (¢
[eh ddzcHietsd v WdLdCO ypdaj IsSjrdesdesedw dzOte
rOdkB' 94O "DezON ™ dzr O OF dzr BH O’ dz' W BOG d Mk
1 OddBE | sBORNERAQEON T &z D' DOF d &gH O’ dFF W BOC d Ml

bffOLsdrnyddi3dY OF dzf BH Ot dgf ¥ COdHdHOIT , f{ tots)

2. r020j9 Olsr dzHOYr 3gOLO3 ¢t h hOwzOh™ dzr 947 w)

2] "t CCjdz WHistsdzr @ L jtelslsjlzdzjte dJdemisdlskzlsr, AttOdzS Ols
2edz© 3., 14Mmd?2

3¢CHEtsdzr @8 U jrmdesdzsedw dzOte 1 Ote¢ " ¢ ¢33, sktyOls

‘gt s (OISO IO TdEIEH O EZdzdo jtemdlsjls’, gr LT dztsteH C

OVUHOIOY.OZOHO DOLOYMsOdH' ¥ ¢tcO&dHwOtElstzy vy b
r 20 Bj2' BHj dcjdz MtlkslksOt hr 0Ok CjL' dHj Mmddasjisd
f O2HO®Odz dzOIsT dz Is" LWk @ 'Y" d'Nya C( f) s toyeocfily) % OCktstdzOE’ d
¥ sBOdzzOE Odk &GOy MmOk dHO Siit' his i k& djodsjits dz' d5j d ts oyl |
dzj 2 stetsdzH OteH"™ W DMjte' dz Ljtelslsjlz deolsdy j dzj e B2 dgh
Molkdyj dzj o' W Sl hCj  dazisOd) iz §§ dzp fyjz®©wh rdggrdy VIO IsE
BO2YOdblzdzj ozj 6 oj dz %' dzH O3 dzj 2lStetsdzH OGHT W BlsOh O &
Bj dz MsteBdlsls' ¥ BlsOh O dzj sOdz H' CBdayj delstcOyYydw dzOter O
WOCktstedzOEBH W Od dzD Oz ¥ isitc'BBEZO to Hiszuls O dglOlsz” dzO@ b j 6
02" O ' dz' YIsOfew B ORY Ogak Odzlsls' v litedzjte % jtg' d Cls'
SHOd Cj2° dzg6' G’ ZHOGH' [ dHJjte D dzj -MbLskjtjd' oz wisls @
EWHJj d&zéjdz 4500 H pzdzdgj dizH ©33 dglf B B dzls dz2 GO0 vH Doidgg] e dijlda
Odzr dgvn Bz OdzlslsT v EfM k' Skjten' w Bd Ck'¢', &OMOOD' d
BsteW sdsedWwd v Bjdkd djt' BG2T &' O kifd' hmyO Isitdjt
pM' BH' Clsjten' W BO@MB 82 dedz " BjQzOy D dzj-8 O wiygz) J 2 fsd dn
BOMOY lsOte” d¥ W Yy’ My Odr dzr O ypdaj ""'Y HDdeH' d2 &' d5j dz
fide YEOWhT dzr yYO dajsjMmy JS' Mmbejmims' ¢ WOCkswoO B'

v GRNEH WG ", Mmbl, Mjdilhold disoc ] iz ¢y Ok Ods
S"LHT dZ Y, Y"©DOYhT dr Yy, IeEL' &H' & ¢

64



USE OF IONIZING RADIATION FOR OBTAINING MUTANT FORMS RESISTANT
TO SALINITY AND DROUGH FACTORS FOR THEIR APPLICATION IN
SYNTHETIC RICE BREEDING
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Annotation. The article presents t he -rayseandfast eutrons st u
on various varieties of rice, in order to obtain mutant forms resistant to salinity (NaCl) and drought
factors (sorbitol), which will be used as initial forinssynthetic breeding in creation of varieties adapted
to the stressful soil and climatic conditions of the Kazakhstan Aral Sea region. The average lethal doses
( L D5 0 yayscand fast neutrons and the average lethal concentrations of NaCl and kaviitbken
established, where the mutagenic effect of ionizing radiation and the resistance of rice plants to salinity
and drought factors are most clearly manifested. A varietal difference in the effect of ionizing radiation
and stress factors on the numlaoé induced resistant mutant forms has been established. The largest
number of mutant forms was obtained from the local variety Syr Suluy, followed by the Leader and
AyKerim varieties. Of these, t he -rayswasd8mpcsout of mut an
4500 grains, and from the impact of fast neutrerisl5 pcs out of 2700 grains. M1 mutant plants
significantly differ from the original forms in terms of morphological featdirpkant height, panicle
length, and grain content. Most of the ptaate short and dwarf (/6D cm) and have short and highly
barren panicles, indicating that they are mutants resistant to salinity, drought, or both.

Keywords: rice, variety, breeding, mutagenesis, gamma rays, fast neutrons, salinity, drought,
tolerance
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8 | JBV 3 +1,3 +1,22 +0,12 +15 +0,25

9 | HHVBC Tall +1,3 +1,81 +0,25 +14 +0,28
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12| JBV 2 +0,9 +1,03 +0,14 +12 +0,14
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3 | IP13150 87,0 115 76,2 120 43,0
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Bsdj edzj toH ' | C WzsEOfHE YWy diptistells] § dzjifs o @I Qs 'y O tze @ 2zzO o
sder w "h " dgH] IstsfrtcOY IS"LHT dz OF dg@ IEL'  dBH', Y OWO yts
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ECOLOGICAL VARIETY TESTING OF AFRICAN MILLET
(PENNISETUM GLAUCUM (L.) R. BR) OF FOREIGN SELECTION
IN THE KAZAKHSTAN PRIARALIE

Nurgaliyev N.%, PhD
Tokhetova L.}, doctor of agricultural sciences, professor
Demesinova A, PhD
Zhapparbekov N1, master of engineering and technology
Zhalbyrov A.2 master of agricultural sciences

Korkyt Ata KyzylordaUniversity, Kyzylorda city, Kazakhstan
"Kazakh Research Institute of Rice named after Y.Zhakhaey'Kylzplorda city, Kazakhstan

Annotation. The article presents the results of ecological variety testing of African millet of
foreign selection, andhighlighted highly productive genotypes that have a complex of economically
valuable traits that are of practical interest for breeding new-hejting varieties and hybrids that are
resistant to harsh growing conditions, including salt stress. Thdieffeess of laboratory diagnostics is
confirmed by the fact that the varieties that emerged in early ontogenesis ensured high productivity in the
field. Varieties with high resistance to salinity, exceeding the Khashaki 1 standard in terms of salt
toleran@ by 1020%, have been identified: WRai POP, IP13150, GB 8735, Sudan POP Ill, IP19586, JBV
3, HHVBC Tall, Sudan POP I, IP 22269, JBV 2, Rai 171, EMSHBC, ICMS 7704. These variety samples
in the conditions of the field experiment, while maintaining high geation, survival and safety of
plants, were distinguished by a high yield of green mass, exceeding the Khashakil standai@l4y 0.1
t/ha.According to the results of studying the relationship of 21 traits in terms of growth rates in the early
stages of atwgenesis in saline conditions (2.0% NacCl), the most informative traits were the intensity of
germination, the total weight of idlhy-old seedlings and the length of germinal roots, which have an
average positive correlation with green mass and mass dimmims the panicle. These traits are
recommended for use in practical breeding when evaluating a wide range of African millet breeding
material.

Keywords: @rican millet, variety testing, breeding, source material, salt tolerance, drought
tolerance
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INFLUENCE OF SOIL TILLEGE TECHNOLOGIES AND PRECEDING IN CROPPED ROOT
ON SPRING WHEAT POLLUTION UNDER CONDITIONS OF MODERATE -DRID STEPPE
OF NORTHERN KAZAKHSTAN

Bodry K.V., master of agricultural sciencectoralstudent

Shilo E.V., master of agricultural sciencafctoralstudent
Kaldybaev D.S.,master of agricultural Sciencefgctoralstudent
Bodraya M.Y ., bachelor of agricultural Sciences, master student

Karabalyk Agricultural Experimental Station Naud®village Kostanay region, Kazakhstan

Annotation. In modern agriculture, the most controversial issue is the use of resawing ne
till technologies based on the transition to direct sowing. This is achieved by a complete rejection of
mechanical influences by salltivating phenomena. However, this a very labointensive
agrotechnical operation, requiring the availability of expensive tillage equipment on the farm. Prices for
fuels and lubricants are also forcing farmers to switch to-ttkage technologies. The underlying
problem could be sewe weed infestation. Some scientific assumptions show that with the transition to
nonmoldboard flatcutting and shallow surface and zero cultivation systems, the total group of weeds
increases. In addition to surface treatment, there are various chanitabiological methods of
vegetation control. Leaders play an important role in crop rotation. The alternation of cultivation features
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of different biological groups can lead to the reduction of individual plants.

The issue of the degree of contaminatidrcimps during the transitional and letgrm use of
zero technology remains the highest priority. For more than 15 years, under the conditions of LLC
"Karabalykskaya SHOS", a comparative assessment of traditional and zero technologies, an analysis of
the degree of weed infestation of crops with various processing technologies has been carried out at an
experimental hospital for more than 15 years. In the course of the research work, it was significant that in
the conditions of a moderately arid steppe mhr@ary chernozems of Northern Kazakhstan, the degree of
infestation of spring wheat according to zero technology did not exceed the infestation when cutting
according to traditional ones. With a leteym refusal to cultivate the soil, the species contioosbf
individual plants differed slightly from the zonal traditional technology. To exert influence and leadership
according to the degree of contamination. The fewest varieties of plants in a pair, both in terms of flat
cutting and chemical, this is tHeest factor. The worst is oil flax, after which high weediness can be
traced, especially in wet years. The processing technologies of the predecessors had a different degree of
contamination. So, according to the fallow predecessor and in the cropsraingat wheat, the zero
background was infested with a somewhat less traditional background, in the pea crops the picture is the
opposite: the greatest infestation was seen against the traditional technology.

Keywords: tillage, natill, weed infestation, vimerability of spring wheat.
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IDENTIFICATION AND SEED PRODUCTION OF POLYMORPHIC WHEAT VARIETIES
TAKING INTO ACCOUNT TRENDS OF INTRA -VARIETAL BIOTYPES RATIO

Bulatova KM, Doctor of Biological Sciences
Mazkirat Sh., Master
Babisekova D.| Master
Kulakhmetova Zh.E, Master
Khalbaeva Sh.A, Master
Espembetwa A.M., bachelor

Kazakh Research Institute of Agriculture and Plant growing, Almalybak v., Kazakhstan

Annotation. The article presents data on protein labeling of imtndetal biotypes in commercial
varieties of breadwheat polymorphic (Steklovidnaye®4, Bogarnaya 56) and monomorphic
(Kazakhstanskaya 10) on the composition of gliadin, analysis of productivity elements of typical and
related biotypes, trends in the ratio of intiarietal biotypes in seeds and changes in quality indicators of
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variety.

It has been found that in the seeds of commercial varieties of winter bread wheat Steklovidnaya
24 and Bogarnaya 56 the proportion of a typical biotype characterized by high bakery quality according
to the quality assessment by the composition of higlecutdr weight glutenin subunit&lul-scorg is
reduced, biotypes that are more adapted to unfavorable conditions, but inferior to the typical biotype in
quality.

Comparison of plant structure elements after maturation showed that the biptgak of the
Steklovidnaya 24 variety is more productive: it has a larger number of grains in the main spikelet, the
number of grains and the mass of grain from the plant. The accompanying biotype is more tall, having a
longer length of the last internedPresumably, this biotype is more drouggsistant.

The typical biotype of the Bogarnaya 56 variety exceeds the accompanying in 1000 grains mass
only, while the 2nd biotype of the variety is higher, has a longer main ear length, a larger number of
grairs in the main ear, the number of grains and mass of grain from the plant.

There was a similarity between inrange biotypes in the correlation relationships of the
productivity elements.

Seeds of the third commercial variétiKazakhstanskaya 10 adentical in spectrum of gliadin.

Regular monitoring of the typicality of polymorphic varieties should be carried out by
biochemical markers when orginizing nurseti#she 1st year in seed reproduction in order to maintain
the initial ratio of biotypes ten transferring the variety to the SVT.

Keywords: wheat variety, gliadin biotypes, productivity elements, glutenin quality score
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THE EFFECTIVENESS OF THE APPLICATION OF VA RIOUS METHODS FOR ASSESSING
THE ECOLOGICAL PLASTICITY AND STABILITY OF VARIETIES ON THE EXAMPLE OF
THE LINES OF SPRING SOFT WHEAT NURSERY KSI

Bodraya M.Yu., Bachelor of Technical Sciences

Kulinich V.A., Bachelor of Agricultural Sciences

Kaldybaev D.S.,Master of Agricultural Sciences
Shilo E.V.,Master of Agricultural Sciences
Bodry K.V., Master of Agricultural Sciences

¢cKkarabal ykskaya SHOSé LLP, Ko Kazakhstiag r egi on,

Annotation. Spring soft wheat is one of the main crops of giowing regions of Kazakhstan.
Changing weather conditions force us to pay attention not only to the productive and qualitative
properties, but also to the adaptive abilities of the varietyner At the moment, various methods for
assessing environmental stability and plasticity have been developed. The purpose of this study is to
compare the indicators of plasticity and stability calculated using existing techniques. The determination
of ecdogical stability was carried out in accordance with the formulas:dt&bility index and NOM
homeostaticity index (according to V.V. Hangildin), PUB$dicator of the level of stability of the
variety (according to E.D. Nettevich), as well as thefioccient of dispersion (according to S. A. Eberhart,

W.A. Russell). So, to determine ecological plasticity, the following were calculated: resistance to stress
and compensatory ability (according to A.A. Rossielle, J. Hemblin), coefficient of variaticording to

B.A. Dospekhov), coefficient of linear regression of yield of varieties (according to S.A. Eberhart, W.A.
Russell). As a result of research, it has been proved that the same criterion calculated by different
methods can be evaluated in diffarerays. While there is no single calculation algorithm with proven
reliability and informativeness, it is possible to use the ranking of samples by indicator and summation of
ranks for an aggregate and comprehensive assessment of the trait.

Keywords: softwheat, grade, plasticity, stability, rank.
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INFLUENCE OF PRE-SOWING TREATMENT OF SOYBEAN SEEDS WITH
AGROMINERALS ON THE MAIN ECONOMIC AND USEFUL INDICATORS OF THE
CROP
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Annotation. In crop production, the usage of various microelements for seed treatment is of great
importance, which have a stimulating effect on the growth @eklopment of plantsThis article
presents the results of the effect of presowing treatment of soybean seeds with agrominerals based on
tagan bentonite and fungicidal biostimulants. The agrominerals consist of complexes of succinic acid and
ethylenediamine succinic acid with silver or copper ions in combination with ddilming substance, as
a starch, to increase economically useful qualities of the. &fapous effects of agrominerals were
revealed, on the growing season of soybean, aaatevelopment, yield, weight of 1000 seeds, quantity
of beans on plants, protein and fat content in séelas been established that{sm@ving treatment with
separate complexes BA-4u, SAAQ, and StarctSA-Cu leads to a reduction in the vegetatfmeriod by
5-8 days However, agromineral based dmgnEDSA-Ag-Starch and TgEDSA-Cu- Starchon the
contrary, increases the duration of the vegetation periodbyays Theyield increases of (Nur+) 3:1
3.5 centner/hectar (cwt/ha) and (Progress}4310cwt/ha in comparison with the controAlso, the
influence of agrominerals on the weight of 1000 seeds, the number of beans on plants, the content of
protein and fat in seeds were nated

Keywords: soybean, vegetation season (period) (VS), productivigd seatment, agrominerals,
biostimulants

Introduction. Kazakhstan's accession to the WTO puts before the country special
requirements for the quality and competitiveness of food, including agricultural pr¢tucs
analysis of the situation of agritwral production shows that, despite the increasing costs of
chemical plant protection products, since the -a@0s, with a significant increase in
agricultural production and productivity, not only absolute, but also relative losses have
increased on a@lobal scaleg[2]. The main reason for this trend is the intensification of crop
cultivation without an adequate level of application of modern plant protection meaEuees.
total crop loss in the world, which includes wheat and soybeans, is 42.1%

The soybean is an important leguminous crop with 124 million hectares of cultivated area
in the world[3]. Due to the high protein content, the cultivation and processing of soybeans is
becoming increasingly important and profitable for the ecor®miiehe world.The annual rise
in prices and demand for legumes in foreign markets has led to great interest in increasing
soybean production in Kazakhstahherefore, soybean production has become a promising
economy in our country, and was includedha agricultural diversification program

The sown area of soybeans in Kazakhstan over the past 10 years has increased by more
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than 2.5 and amounted to 127 thousand hectares in[2DZ& the same time, the soybean yield
in Kazakhstan is 21 cwt/ha, wihle in the world this figure fluctuates within 27.6 cwt{a4

In Kazakhstan, work is underway to create new soybean varieties with a high genetic
potential for productivity, disease resistance, and adapted to various soil and climatic zones of
the repubk [6-10]. The creation of early maturing soybean varieties allowed to increase the area
of distribution of soybeans in the East Kazakhstan ref@pri0]. There are leading elite seed
farms in East Kazakhstan region, where selection and seed productibseefls, legumes and
grain crops is carried out, includingL PPF@GR®» , wher e 580 hectares of
soybeans

Kazakhstan, like other CIS countries, is characterized by an extremely unfavorable
phytosanitary state of crggroduction, reaching the level of emergency situat[@hsThe most
harmful soybean diseases, which have a wide distribution area, are reflected in thedéiworks
17]. A large crop shortfall (up to 60%) confronts to scientists with the problem of pngtect
soybean plants from diseases and péste.researches in the field of creating disesesastant
forms of soybeans are considered new in soybean breeding in Kazgki8sgdn. The urgency
of this problem is that, in importance to create universabeay varieties that combine such
characteristics, as disease resistance, drought resistance, high productivity and Thesdiy.
traits are difficult to combine in one genotype of new soybean varigitesrdingly, at present,
a high yield and good commwal quality of soybeans is achieved through scientifically based
pre-sowing seed preparation, which includes the preparation of seed material, its components
and effective interaction during processi2g-29]. One of the most promising technologies for
presowing seed treatment, which protects against pests, diseases, drought and at the same time
prevents environmental pollution, is the creation of artificial protective and stimulating polymer
shells, with organic and mineral fertilizers, necessary fed skevelopment in the early stages of
development[27-28]. This method allows using sedmaters, growth regulators and other
biologically active compounds in one system in combination with the polyhese factors
necessitate the production @imposites based on raw materials, which can be natural polymers
with organic mineral components

Polymers like, carboxymethylcellulose, starch, gelatin, alginate and chitosan have found
wide application[30-37]. One of these, starch has a high abilitybiodegrade, besides, this
polymer is relatively cheap, can be obtained from various easily renewable types of agricultural
crops, and is notoxic. At the same time, the high hydrophilicity of starch and low mechanical
properties make it unsuitable for abting films in its pure form38]. The perspective of
obtaining biodegradable stable composites based on starch with other polymers j[2h@&6éd
42]. During the usage various microelement complexes and preparations in thewprg
treatment of soylsn seeds, both stimulating and inhibitory effects on the development of
seedlings and seed germination were establig48f A positive effect of the influence of
mi ner al substances (solution "Knopa", Afazoph
morphclogical parameters of soybean seedlings at an early stage of ontogenesis was revealed
[44]. This work is devoted to the study of the effect of agrominerals based on tagan bentonite
and fungicidal biostimulants succinic aéd(Cu), ethylenediamine sainic acidAg(Cu)
(EDSA-Ag(Cu)) with a filmforming substance starch on the quality and yield of soybean,
grown in rainfed conditions

Materials and Methods. Agrominerals based on tagan bentonite (Tgn) and fungicidal
biostimulants succinic acid (SA3g(Cu), ethylenediamine succinic acid (EDSAY(Cu)
(EDSA-Ag(Cu)) in combination with a filaforming substance starch (Starchyvere prepared
on the basis of the laboratory of the engineering profile of the Kazakh National Research
TechnicalUniversity named after K. Satpayev

Further, agrominerals, depending on the composition, were designafégnesA-Ag-
Starch; TgrRSA-Cu-Starch; TgrREDSA-Ag-Starch; TgrEDSA-Cu-Starch. As a film-forming
substance, corn starch of the Zharkent stamedtnent plant was used

In order to adjust the wateabsorbing, gas exchange and binding ability, as well as the
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mechanical strength of the capsulating composition, fighoidal clay of the Tagan field was
used.The use of this bentonite is dictated bg fact that it has an excellent binding, adsorbing
property and a high exchange complex, also bentonite is a small dispersed and has a rich mineral
composition(Table 1).

Table 17 The average chemical composition of the clay of the Tagan fieléo [45]

clay SIO Al;0s FeOs NaeO | 520 CaO | MgO | TiO; | SG; | HO

Tagan 57,7 18,14 0,65 0,89 0,12 1,21 | 3,01 046 (0,1 19,8

Obtaining biostimulants based onSA-Ag (Cu)/EDSA-Ag (Cu) complexesCopper (1)
succinate was obtained by adding an aqueous solutismcoinic acid/ethylenediamine succinic
acid (0.023 mol, 2.74 g) with constant stirring to an aqueous suspension of copper (IlI) carbonate.
Copper carbonate was obtained by the interaction of aqueous solutionsC&xN@.023 mol,

2.74 g).46 g) and 20 mlg.0 mmol)copper (ll) sulfat§CuSQ 5H,O (0.023 mol, 5.8 g))The
precipitate was filtered off, washed several times with water and dried ihh&iryield of the
reaction was 92%.

Presowing treatment of soybean seeds with agromineraldor the presowing
treatment of soybean, the solutions of -84 (Cu) and EDSAAg (Cu) complexes were
prepared, with a concentration 1*3@ol/l for complexes and 1% of starch solutidien the
soybean seeds were treated on a coating machine (SMBWOChina) withsolutions of SAAg
(Cu) and EDSAAg (Cu) complexes, after the starch solution in combination with bentonite were
added. The temperature of process and mode of the coating machine®@aan85600 rpm,
respectively

Sowing small plot vegetation experimentsThe experiments were laid on the basis of
the Pilot Farm of Oil Plantd.LP (PFOP) in the field of selection crop rotation in rainfed
conditions, on soybean varieties Nur Plus and Progress, of PFOP brdddingriety "Nur +"
refers to the early ripeningroup, the duration of the vegetation season i9®@ays, the variety
"Progress” is mediurmarly, as for its vegetation season is-115 daysBoth varieties of the
grain direction are designed for growing in rainfed condition¥he soil cover of the
experi ment al pl ot of LLP APFOPO ( EKR) i'sS rer
widespread in the foothill steppe zorkéhe climate of the foothHsteppe zone is moderately
humid with pronounced continentalitfhe average temperature of thedast month (January)
is-1 6 & &ith a minimum of-4 & nd a ma x iupandof toefwarmestimonth (July)
+19. 6 N2. @&, respedtively. Phé &Verage lonterm precipitation in the foothiteppe
zone is 490 mm per yean winter (November- March) falls 162 mm, in summer (April
October) 328 mmAt the same time, there are significant fluctuations over the years from 263 to
778 mm The laying of nurseries was carried out in accordance with the guidelines for breeding
and seed prodtion of soybeans [46]The predecessor is spring wheat, autumn plowing was
carried out.Further,two cultivations were carried outleveling and presowing, as well as
breaking down and marking the fielowing of nurseries was carried out with manuahfers
to a depth of 5 cm, row spacing 70 cm, area of one plot? @apetition three times, seeding
rate 450 thousand plants per hectérering the growing season, manual weeding and-naer
cultivation were performedThe seed coating with fungicide subsequent insecticidal and
fungicidal treatments of plants were not used

Phenological observations These observations were carried out for all variants of
expertments The following phases are noted: germination, flowering and maturafioa.
beginnng of the phase was registered at2l8% of the plants entering and the complete one at
60-75%

Duration of vegetation season This duration is from germination till biological
maturity.

Determination of the mass of 1000 seed$¥he weight of 100Geeds was measured at
13% humidity.In orderto do this, two samples of 500 achenes were counted from the fraction of
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pure seedd-urther,the selected samples were weighed to the nearest 0.1 g and the weight of
1000 seeds was calculated as the arithnnegian of these two samples to the nearest Qftlge
discrepancy between the weights of two samples is more than 3%, théhsmde is counted

and weighed and the weight of 1000 seeds is determined by those two samples that have the
smallest discreamcy.

Number of beans per plant In order to count beans on plabgfore harvesting, 25
plants were selected from each plot for structural analysis [47], during which the number of
beans was counted on plants that set seeds and the average value masedeter

Harvesting and determination of productivity . The harvesting was carried out at the
ripeness of 90% of the plants on the plots by the SAMB® selection combin&.he yield of
each plot was determined by dividing the gross grain harvest larehe obtained resuitad to
the standard moisture content (14%e arithmetic mean and the coefficient of variation were
determined by B.ADospekhov [48], analysis of variance using the STATISTICA 6 program

Figure 17 Soybean growth phases: a) seedlings) the appearance of the first trifoliate leaf;c) the
beginning of flowering; d) full bloom; e) the beginning of maturation;f) full maturity

Determination of protein and fat content The content oprotein and fat in soybean
seeds was studied on the analyzer (Infradd¥0, Russia)ln orderto do this, a seed sample
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weighing 50 g was ground and placed in the infrared region of the IR spedMeasurements
were made in accordance wisliate standdr (STST) 301396, STST R 508586, STST R
5081795[49].

Results and discussioninfluence of agrominerals on the vegetation season and phases
of soybean developmemuring the growing season of plants, phenological observations were
carried out, whereht dates were marked: the beginning of flowering, full flowering and
maturation(Table 1).

The presowing treatment of soybean seeds with agrominerals based on tagan bentonite
and fungicidal biostimulantTgn-SA-Ag-Starch; TgrRSA-Cu-Starch; TgrREDSA-Ag-Stach;
Tgn-EDSA-Cu-Starchinfluenced the length of the vegetation seafaible 2).On the control
pl ot of the ANur+0 variety, the beginning of
on 06.28.2022, 07.08.2022 and 09.04.2023pectively, the length of the vegetation season
(VS) was 96 days, which corresponds to the characteristics of thisTtypeshortest VS 86 days
was noted on plots treated with biostimulants without the inclusion of tagan bentonite and SA
Ag and SACu sarch, as well as with a composiBtarchSA-Cu without bentonite (Table 2).

The longest VS 100 days was observed on plots treated with succinic acid derivatives Tgn
EDSA-Ag-Starch and TgiEDSA-Ag-Starch.In all other variants, the length of the VS was elos
in duration to the control and was in the range e962iays

The control sample of a later ripe variety began to bloom on 07.28.22, full flowering was
noted on 08.07.22 and ripening on 08.26.22 (Tabl@)s, the length of the VS was 105 days,
which also corresponds to the declared characteristics of the vaigdyction fors days in the
VS was noted in plots treated with &gy, SA-Cu and TgrASA-Ag-Starch.The longest VS 112
days was formed in the variants with TEDSA-Ag-Starch and TgEDSA-Cu-Starch, in the
other studied variants, the length of the VS was @& days

The phases of flowering and maturation in most variants on both varieties slightly
deviated from the indications of the control plofhe data indicates that the obtained
biostimulants based on SAg and SACu complexes (SA succinic acid) using its separately,
help to reduce the VS of both soybean varieties, includizsg 1 0. 54 % f or A Nur +0
for ProgressPrevious studies have established, that the usage of suacidias a growth
stimulant, accelerates the process of removing incompletely oxidized metabolic products from
cells and increasing the formation of ATP, respectively, stimulates seed germination and
seedling growth, by increasing the content of the phytoboe b-indolylacetic acid[51-52].

The obtained data are in good agreement with the results of the previoub&judy

It has been established, that the addition of Tagan bentonite to the composition of
agrominerals increases the VS by 4 daysfoetleer | y r i pening variety AN
the | ate ripening variety AProgresso. This i
EDSA (ethylenediamine succinic acid) (Table 2). Perhaps this is due to the fact that the EDSA
biostimulatng agent is present in TgEDSA-Ag-Starch and TgiEDSA-Cu-Starch and,
accordingly, its release takes a certain period

Influence of agrominerals on soybean productivity, weight of 1000 seeds and number of
beans per plant

The quantity of beans per plantdathe weight of 1000 seeds are among the main
productivity indicators.Treatment with agrominerals influenced the mass of a thousand seeds,
the formation of the number of beans on plants and, as a result, the prod(Cabity 2).The
productivityonthec ont r o | pl ot of the ANur+06 variety w;:
was 148.3 g. and the quantity of beans on the plants was 54 (Tahlsi@pificant increasing in
productivity was obtained in variants with the -84 biostimulant- 16.9 cwt/la, i.e.increased
by 2.9 cwt/ha;TgnEDSA-Ag-Starch- 17.0, 3 cwt/ha higherTgn-rEDSA-Cu-Starch- 17.1
cwt/ha and TgsAg-Starch-17.4 cwt/ha, increased by 3.1 and 3.4 cwt/ha respecti@lythe
same variants, the weight of 1000 seeds was 16584;1565 and 157.4 g, the number of
beans on plants59; 60; 58 and 60 pieces respectivélyable 2).0n plots with agrominerals SA,
Tgn-Cu and StarctbA-Ag g., the productivity was lower than the control, in other variants it

110



varied from 14.1 to 15.9 cwt/hahda weight of 1000 seeds was formed in the range from 137 to
158 g., and the number of beans on plants from 36 {Gddle 2).

Table 27 Influence of seed treatment with agrominerals on economically useful indicators
of soybean varieties

seeds was 140.9 g., thember of beans was 66. The highest productivity was obtained in five

) Name ofsamples Duration VS daygProductivity, cwt/hg Mass of1000 | Quantity of
seedsg beans, pcs.
Variety ¢cNur plue
1 | Control 96 14,0 148,3 54
2 | SA 90 13,9 144,7 37
3 | Starch 95 15,0 148,7 49
4 | SA-Ag 86 16,9 161,3 59
5 | SA-du 86 15,7 140,8 55
6 | TgnAg 94 15,9 1445 53
7 | Tgndu 92 13,4 138,6 60
8 | Tgn-Ag-Starch 94 17,4 157,4 60
9 | Tgn-CuStarch 94 14,1 148,0 42
10 | StarchSA-Ag 95 13,8 150,9 45
11 | StarchSA-Cu 86 15,2 143,1 36
12 | Tgn-SA-Ag-Starch 96 14,7 137,1 46
13 | Tgn-SA-Cu-Starch 94 14,7 150,5 50
14 | TgnEDSA-Ag-Starch 100 17,0 159,0 61
15 | TgnEDSA-Cu-Starch 100 17,1 156,5 58
1 ¢ @os 1,53 15,21
Variety ¢cProgress
1 | Control 105 18,0 125,9 50
2 | SA 102 18,0 123,6 53
3 | Starch 105 20,4 132,5 63
4 | SA-Ag 100 20,7 131,1 56
5 | SAtu 100 21,0 129,0 64
6 | TgnAg 104 18,3 147,0 60
7 | Tgndu 102 20,1 111,3 57
8 | Tgn-Ag-Starch 103 21,1 136,3 58
9 | TgnCuStarch 103 20,3 130,3 49
10 | StarchSA-Ag 105 17,5 129,6 55
11 | StarchSA-Cu 100 17,4 127,7 61
12 | Tgn-SA-Ag-Starch 105 215 135,0 72
13 | Tgn-SA-Cu-Starch 105 18,3 119,0 56
14 | Tgn-EDSA-Ag-Starch 112 21,0 134,3 65
15 | Tgn-EDSA-Cu-Starch 112 221 138,4 67
1 fos 1,98 13,40
I n the variety AProgresso, the control

variants: SAdsu - 21.0 cwt/ha, TgrAg-Starch- 21.1 cwt/ha, TgrBA-Ag-Starch and Tgn
EDSA-Ag-Starch at 21.5 cwt/ha and 21.0 cwt/ha respectively, as well aED§A-Cu-Starch-
22,1 cwtha
The weight of 1000 seeds in the same variants was from 129 to 137 g., and the number of

beans on the plants was from 58 to 72. In other variants, the productivity varied from 17.4 to

20.7 centners per hectare, the weight of 1000 seeds was fromd 14.3gt, and the number of
beans on plants is from 49 t0.61
It has been established that SA and its derivatives enhance the respiration of germinating
plants, respectively, activate hydrolytic enzymes, the rate of hydrolysis of reserve substances and
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the synthesis of ascorbic acid and anthocyanins involved in the redox processes of a living cell
[51]. According to the obtained data, coated andtpated with agrominerals based on-84,
SA-Cu, EDSACuU and EDSAAg complexes have a positive effect on guotivity, weight of
1000 seeds and the number of beans per plant, also as an effective chelating agent deactivates
soil microorganisms, causing thataath

Influence of agrominerals on the content of protein and fat in seeds

On average, soybean seeds aontibout 40% protein and 20% fat [5The content of
protein in the seeds of the control .pnlabt of
other studied variants of this variety, the content of fat and protein in the seeds was higher than
in the control plot (Table 3) and varied from 38.8 to 41.T¥%e highest protein content of 41.1%
was in the variant: TgEDSA-Cu-Starch.The fat content in the seeds varied from 18.3 to
19.55%, all variants were significantly at the level with the control

Table3il nfl uence of agrominerals on protein and
and Progress varieties

- Name of samples Content %
protein fat protein fat
1 2 3 4 5 6
Nur + Progress
1 | Control 38,50 18,30 38,90 21,1
2 | SA 39,00 19,55 38,85 19,70
3 | Starch 39,10 19,78 38,80 20,00
4 | SA-‘Ag 38,85 19,10 39,20 19,50
5 | SAdu 38,90 18,55 39,70 20,05
1|2 3 4 5 6
6 | TgnAg 40,25 18,60 40,2 19,60
7 | Tgnau 39,05 19,40 39,05 20,45
8 | Tgn-Ag-Starch 40,45 18,45 37,60 20,40
9 | TgnCu-Starch 39,75 18,40 39,25 20,20
10 | StarchSA-Ag 38,80 19,40 37,45 20,85
11 | StarchSA-Cu 39,25 18,75 37,70 20,60
12 | TgnSA-Ag-Starch 39,45 18,70 38,40 19,90
13 | TgnSA-Cu-Starch 40,60 19,35 38,75 20,0
14 | TgnEDSA-Ag-Starch 39,40 18,70 40,60 21,60
15 | TgnEDSA-Cu-Starch 41,10 18,40 38,40 20,10
1 4 §os 1,61 0,98 0,94 0,61
However, in variety fAProgresso, the cont el

38.9% and fat 21.1%n six studied variants, the protein content in the seedsswaewhat
lower than in the control plot, in7t was higherThe highest content of protein and fat in the
TgnEDSA-Ag-Starch variant is 40.6 and 21.6%, respectivEhe fat content of the rest of the
samples was lower than in the control plot

Conclusion. Thus, presowing treatment with agrominerals based on tagan bentonite and
fungicidal biostimulants, SAg (Cu) and EDSAAg (Cu) in a combination with filrforming
substancé starch, of earlyripening and latgipening soybean varieties, led to an easing in
the VS compared to controlsby 4daysn t he ANur +0 variety and f o
variety. At the same time, an increasing in productivity of 3.1 and 3.4 cwt/ha compared to the
control was obtained on the Nur+ variety and 3.1 and ®iha on the Progress variety in
variants with agromineral¥gn-EDSA-Ag-Starch, TgrEDSA-du-Starc and TgiAg. In the
same variants, a high weight of 1000 seeds and the number of beans on plants weilte noted.
should also be noted, that the js@ving treamnent with agrominerals of the eatiypening
ANur +0 variety |l ed to an 1% ang fatsbg 0-1.25% inhlle pr o
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studied variants compared to the contrdiowever,i n t he variety HAProgr
variants, the protein adent in the seeds was lower by 6M@85% than in the control plot, ir"7

variant it was 0.08..5% higher.The highest content of protein and fat in the -EIDSA-Ag-

Starch variant 40.6 and 21.6%, respectively

The obtained results showed significanticéincy of presowing treatment of soybean
seeds with agrominerals based on tagan bentonite and fungicidal biostimulafgs (§84) and
EDSA-Ag (Cu), which ensures high resistance of these crops to phytopathogenic bacteria,
improves the physiological, bibemical and biometric parameters of plants.
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ASSESSMENT OF THE ECOLOGICAL PLASTICITY OF PROMISING LINES OF SPRING
SOFT WHEAT NURSERY KASIB -22 IN TERMS OF YIELD.
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Annotation. The main task of the breeder is to create a productive variety, since it is the variety
that is the main driving force and the main tool of agricultural production. However, over the years,
various climate changes make us think about the need to incr@asely the yield potential but also the
adaptive potential of varieties. To do this, it is necessary to have knowledge about the stability and
plasticity of the variety right now. In this difficult issue, the cooperation program within the framework of
the KazakhkSiberian Network for the improvement of spring wheat turned out to be incredibly valuable as
it allows us to assess the potential of the variety in different regions.

This paper presents the results of the study of eleven samples of promiemgflispring soft
wheat of the Kazakisiberian nursery for 2022022 in nine geographical locations of the test. Ecological
stability and plasticity were calculated by the method of S.A.Eberhart and W.A.Russel with the
calculation of coefficients of variae and linear regression, as well as by the method of A.A. Rossielle
and J. Hemblin, where the compensatory ability of the variety and its resistance to stress were calculated
based on data on average yield. In the course of the study, lines with a \eglofletability and
plasticity, a sample with high indicators of adaptability and compensatory ability were identified, as well
as conclusions were drawn about the effectiveness of the methods used.

Keywords: soft wheat, variety, ecological plasticityabtlity.
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WATER -HOLDING CAP ACITY OF LEAVES IN SAMPLES
SPRING SOFT WHEAT IN THE CONDITIONS OF THE AKTOBE REGION
Kalybekova zZh.T.%, master of natural sciences
Zuev E.V 2, candidate of agricultural sciences
Tsygankov V.13, candidate of agricultural sciences
Tsygankov A.V 3, bachelor of agronomy, researcher
Kozhabergenova A.B!, master of natural sciences

'Baishev University, Aktohsty, Kazakhstan
’Federal Research Center Aussian Institute of Plant Genetic Resources named after
N.I. Vavilov, St. Petersburgty, Russia
3LLP "Aktobe Agricultural Experimental Station" Aktotity, Kazakhstan

Annotation. Aktobe region is loated in the zone of risky agriculture, where drought is possible
every 23 years. Moisture deficiency in the soil, high temperatures and the absence of atmospheric
(supporting) precipitation affect the yield of wheat. Therefore, drerggistant higtyielding varieties of
spring soft wheat are needed for the region. To identify promising droesgjstant accessions of spring
soft wheat, an additional field assessment method is-ugeslis the determination of the wadenlding
capacity of the leave®\n indicator of watetholding capacity is the percentage of remaining water in
dried leaves from their wet weight. As objects of study, 175 samples of spring common wheat were taken,
of which 156 were from the collection of the VIR named after V.l. N.lia&a (Russian Federation, St.
Petersburg) and 19varieties of selection of the Aktobe Agricultural Experimental StatiohH8). The
article shows the results of the study of varieties of spring soft wheat of different geographical origin in
terms ofthe watetholding capacity of the leaves. Field and laboratory experiments were carried out on
the basis of LLP "ASHOS", in the department of physiology of the VIR named after N.l. Vavilov
according to accepted methods. The years of study of the sampPlEs2(19) differed in weather
conditions. It was found that the average wadtaining capacity of the leaves was 43.2%. A higher
waterholding capacity (from 50% to 54%) for 202819 was noted in 5 samples from China, Australia,
Mexico, Russia.

Keywords: drought waterholding capacity, drought resistance, hydrothermal coefficient
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THE EFFECT OF ZERO TILLAGE ON YIELD GRAIN CROPS IN THE CONDITIONS OF
BOGARA SOUTH-EAST OF KAZAKHSTAN

Zhapaev R. K1, candidate of Agricultural Sciences
Kunypiyaeva G. T}, candidate of Agricultural Sciences
OspanbayevZh.!, doctor ofAgricultural Sciences
Bekzhanov SZh.2, PhD
Sembayeva A.S, masterof Agricultural Sciences

'iKazakh Research Institute of Agriculture gndd ant gr owi ngo LLP
Republic of Kazakhstan, Almaty region, Karasay district, Almalybak village
’Korkyt Ata Kyzylorda UniversitKyzylordacity, Kazakhstan

Annotation. Agricultural areas in the soutast of the country, located in a lémcome zone,
have fairly high oppdunities for grain production. However, due to the imperfect study of agricultural
techniques, crop yields in the territories have undergone significant instability and do not meet the current
level of requirements. In this regard, there are also no Himetdta on the cumulative effect of fund
saving agrotechnical methods that comprehensively affect the yield of zoned crop varieties and its
individual indicators.

That is why, in connection with the soil and climatic conditions of the region, there meeda
for research to improve the agricultural technology of cultivating grain crops, which became the main
aspect characterizing the main content of this work. For the rational use of cultivated lands in the South
East of Kazakhstan, two methods of cudtimg spring wheat and spring barley have been studied:
plowing the soil by 222 cm and zero tillagéAs a result of the research, the maximum grain yield of
spring barley of the Symbat variety and spring wheat of a promising number was noteplawiag at
20-22 cm- 38.9 centners / ha and 36.2 centners / ha, and with zero tilé§d centners / ha and 34.7
c/ha, respectively. The formation of the grain yield was more dependent on the studied crops and
varieties, while the dependence only irzmed over the years, which is associated with weather
conditions during the growing season of the studied crops.

Keywords. zero tillage, spring wheat, spring barley, yield, soil density
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FEATURES OF SORGO ONTOGENESISIN THE SOUTH -EASTERN AND NORTHERN
ZONES OF KAZAKHSTAN

Zhapaev R.K!., Candidate of Agricultural Sciences
Kunypiyaeva G.T., Candidate of Agricultural Sciences
Ospanbayev zh. @, doctor of Agricultural Sciences

Bekzhanov S.ZR.,PhD
Khidirov A.E 1. Candidate of Agricultural Sciences

'Kazakh Research Institute of Agriculture and Crop Production
Almalybak village, Karasay district, Almaty region, Kazakhstan
’Korkyt AtaKyzylordaUniversity,Kyzylordacity, Kazakhstan

Annotation. Currently, there is practically no breeding of new drowugktstant sorghum
varieties in Kazakhstan, which leads to the need to mobilize the world gene pool of desigthnt
sorghum varietis to solve the problem of efficient use of drylands. With a significant spread of the area
of drylands and a different level of productivity decline in different varieties and species of plants, under
drought conditions, the assessment of the degraooight resistance of plants becomes important in
breeding, agrotechnical, introduction and plant growing praclibés article discusses the results of
ecological variety testing of 7 sorghum varieties in Almaty and 5 sorghum varieties in Akmola regions.
the irrigated conditions of the Almaty region, the yield of green mass and grain of sorghum varieties was
241.7502.4 and 3285.3 c/ha, respectively. In the conditions of the Akmola region, the yield of green
mass of sugar sorghum was obtained irrémge of 309.866.2 c/ha, grain sorghust89.4227.3 c/ha.

Currently, there is almost no breeding of new droughistant sorghum varieties in Kazakhstan,
which leads to the need to mobilize the global gene pool of draagistant sorghum varieties $olve
the problem of effective use of arid lands.

Keywords: sugar sorghum, grain sorghum, ecological variety testing, green mass, productivity
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OLHERO LO tIsd d&j Mwyr -5pdz® a'Hhjj odztistisdy’j daz@z 4 2 ,H
sj B j cOsktcO® oSLHERO HEBMsdC Onzolzks Ish) das3,d " o & fi) 4 0
fsfjio Yjujiody' d HGSH Of &t SwHeddzds o Ddzg ¥ Mls Sd 5 I fi

o zZOGtstsB § MY J Wi dedetsmis d , Colsster 2 otf smdzj Hinlsea dd
Wstedsdtotse Odzed j ktetsy Ow .
v OC dd3 sBtcOL 53, Btsdz! h Ow yofmls: fijtedtsHO

nOtcOCIsjtcdL 59 OdzOM! o' MisC d di3d O didc j i tHaj Hnlizds &y dzf tdzgf o 'ls
fteJ H dzj Bdzts G 5dzj Is dzd § L 2Oy 4 dzd v, fted HiWdydlsi Ols
off sdzdzj B dZzOGetsftcdwisdz | EmMdzcedw HdAvW ttsMmlsO, t©OL o
Y et sy des L OCdzs ydls: , Yybsts kfmMdzsedvw ohgesy §OFJ
disO o &zOetstsB§ MY j ud dedetsmisd. 1 J Sststes f 5dzt
r o ffrikj COLOdEZd MOHCJ, orfQahdj o
o Ctdzdyjmksej 28,5 dds, Csltster j Mtso
Glsts fLobddds | CtdtBdts OMItHE Ols! o dz
I MejHdzd? Etetse jdz@ Bkt O2desMmisd yj ud ody’
1 d9 GjLdzj ¥OE B stetso SHwjHjdvesh o Effase dvw tot
B Cteststee Oded L ditso Wo dzv j Isfyw  f syl UedzQyy  elzd@®dzO .
dzfn d o dzts fiyIs ftotslsj C Oded W Bt da&duj m< d-n f tc
sOdetso dIsj dz' dzr § Emdzse W ) fsyoeJ . l dzO¢ j l<
stsBtcOL s Odzed d sO¢ COC tcOL dztsy § dzd st G O dac
jlsted o @egetb Pdztzo HtosdmMrtsHdls §tod 6 Lidjlsjlxdy diss@ls
JHBSO Odzd?2 EMlsOdztse dzj dzts, Ylsts Wodgsots] MmMBsH | oy
odyr 2022 G s H7S5 |, 8) ts(Mis@e f fapQizGadd W4 -1 tfipli dewdy

CGBL OteWHC O tsBS WiNGV-RBFE&EHOWHREHWYT yB022 HO fMC
duj Mlse j 75,7 &z MsmMsOedvjlk 76, 3% s Mo
duj fmMsets L OfOMmMtse HftsHESIsdodas?2 o dzOEd o EkMmd
dzd 3 Obdssmw j tode” 3 SMHOHC QM yYOY 58 Is tlzlny j dz@J
s Oy d ts dzdzts G s fjtedsHO gty r Isr o Odzdn ts HH] e dOPHAdIS]
ECIlsd o dzts 2 9 dzOcG fJtjH EBtstcC 52 fts o0Otcd Odz
fJud dedesfplsd d MmtsmlsOeddzs s 9, 9 &R HE 27, 9
JtiH ftMmjotd Uj ujsHdy s j Bl Qget gets df tdftstsi 26 Is d
B i lsO st lsO Gurtzd W@ , i HE e HMjMise j dzded
G'ISHO fsmdj bketstweSd Skd skt Mbkh jiMlse j ddets kdsj dz' h
GsHO , d MmMtsmlsOo d-tz®O 2ﬂ;d349d3(§3@¢~ﬂz itzs gd PO, Ists
ftesdmMatsHdl o7" tcOoadzdo Odzdd s LOFOMOdE o-d&8OEJ, L
Bd Mwyr 2@DR2 GG. 9 Ctsdzd yd Milsoe § 88, 4 d3d3. 1 4 H
ftocsHEZCIsd o dats 2 9 dzOGc d ) Ehmdzse W A 2023 GBBHO Is
Olsdstsmw j tede” disd BMOH S O3], ftsi ssd3dz ttOMmilsj dzdw™w yd .
JtedsHO dMmYfrIsr o Odzd HiWdydls o &zOG ( . 1 ted IsO¢
stedzdtcso Odzdd Lktetsy OV " ctcOdzd OlsdismW jtodzr | MOH
jtcots?2 HjCOHL@IEM®,] 28,5 &d, Sttt j Mse
JejloOoydd f¢tsmjoete. PlsdssmW j tedz" § BMOHS T, 0" ff O¢
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ZOyodzy fjteots?2 HJECOH] MjdswBtew o CBdzdyd MmMlsej 3
d MHjtey Odedj G &HIESC KHABEREHRRE. 0o dQ cijH kBt 2 s
mMtsMmils 0o 4], 8B 1dzdg.-1).( IsOB dzd y ©

vOBARJYPIBOBICO L OfOMse ftesHEZSISdo dzts? o dZz@cd o
2023 6@

) . s smse { teg 1 JtedH 1 Jjteyg 1 jJtog 1 jted
”GJdZH“gJ'f']' EHtsBt] d2d fsmjo| keBsws §sMmjo B std
Aogdls,stg AOLEBE 4 yjyjodudujoe|wduio|udujo
2022 | 2022| 2023|, 201
JjL FHGB®, 75,8 26,4 76,8 42,4
(oM. 6. o 75,8 24,8 78,2 40,4
[ ddzd BOdZ{N2©@® 8" H G 75,8 25,3 77,5 41,5
f Ot { 20 .6+ N2o© O 75,8 27,9 79,4 39,9
9 wwHCd
sl Bz 2V ss1g 75,8 25,9 78,7 41,2
JjL FHGBEGy 67,5 22,9 71,6 35,9
[oM. . o 67,5 27,4 72,0 37,6
Cletso OV Ny@® % HC g 67,5 25,7 72,3 36,7
§hj dzd Y| taM.-6NoOO 67,5 27,2 71,2 37,8
9 twwvHCd
elsd Bz ¥ st 67,5 26,5 72,6 36,8
JjL EZHGBWGy 64,3 25,0 73,8 34,7
(oM. . o 64,3 23,3 70,6 36,0
Cteso 52[No®@® W HC g 64,3 22,8 69,8 34,1
Wy 3 dz! [ {20 .6+ N2oO O 64,3 20,7 72,3 35,2
9 wWwHC(
dlsd Bz ¥ s51g 64,3 18,7 71,2 38,7
lJjL EZHtsBtej 54,4 9,9 64,1 32,8
{nf. 6. o 54,4 10,1 62,9 33,4
I BEeBR B NgO® ©YHS( 54,4 13,0 65,1 30,9
59 W dzOW [{20M .-+ No® O 54,4 18,5 62,8 31,7
9 twwHCd
bl BE 2V S5t 54,4 10,2 64,3 33,0

l1 jtojH LOCHZOHSCB?2 " lsO BlstsBteOdy Md3j " Odeds j
ftesOdzOdzd L d tots9 Odzr zO dMmn SHdAzts MsH j oy Odzd § Glz
sBtcOBBISC ] otMMmisOdatso dzj dzgdj dBOIsj di3OIsd yj Mm¢< d, or f C
¢ ts, Ylsts s ldsyes@iatiadjdddzts® @ mtsflzy M dzj o Qo dzj o
tcOLOdISO oBHAdZOW d oJjkttseoaOW L tesLdwWw f§tsys. -wtc]j HdAz
10 M3 Mmdztsy G4s5,d4 & ;dzj 42 O diPds-313BD.

Il CBdzyy ¢ Otetseo OdedW d3d dzd 3O dZz dfdatits J the@is® 52 0 2slis
ftsyeo jdedzg" » BKGOL ytse dz0 MBHJ oy Odgd@S §diLiseQils Isiziztslzr -
dzts o j dzdz" | C OB sdzOIs dz" § YJ tedetsL j ozr sBZOHOsIs of
vMils Odats 9 dzj dzts, Yylsts dzO0detsdz hjj Ctsdzdyd mMses dzdlisteC
sBr ydes Mow L Odes ) ey dd3 tjyddisds o dzOy desfilsd
Bd dzj tOdzd L Oy dig Rd - s tets iPlsLYlaySj ts o . vMilsOdats 9 dzj dzts, yls s
B dzd 3O dz! des sz f Otelz Mt H j oy Oded j-2 Odz(fipdetOjs dafsts t50 'O L dz®
2O Bktwtseodzy o MsCts?2 B MY Jjyuj dedetsimlsd s ¢ dzoOmmd W
B3c. / 1000 cGte. fBys "' .

] ZOGBH OteW ofdsMdfjQuigiRofidsc 5 f tsdzv 9o 2022 GEtsHEZ
B dzd BOdz! des iz f Otckz FRtstetsh s tsB M j yjde dzedlstcOlsdz «
ftojH]Zz2A ,21 &/ 1000 Gctc.-2d sfpely” Mezts p.j toF dipgzgzH Bls o d
9 0tcd Odzs Or , GHJ JodgdeVj Is(dwstiste 0@ te"Ojindzd y O, Wigtse 52
mMdzg M) C0OC ftojHh jMmlsojdededSCd o 2021 6RO, BAHBSH
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fJtweiH tsmMjoasd Yyj udody" dOrtsHdMY dO ktetse dzy M
HtS 15,8 &6/ 1000 det©OL otfftsfy " tcOMtsjdgfBi yd udodyr
MtsH jtoy Odzdj dzdlstcOldzsects OL t5lsO R daffsjulg " o AezfQ dalg @
229, 8 &6 /1000 cirdsEOQuABRMNEd YBmdg' §sor' h jdo
/1000 cGte. fsyer'r, ft migsPddzjidediro’ ] b j ©F dzd df s j
fMsHjtey Odedj dzdlstcOls d2s0s sdi3dL S Pte joH s j o0 d5  WJ U -
tiesodzf MtejHdzi 2 B J MY J yud dzdesmisd d o Ot dqelzjls lis

[IstsB tcOdzdz" J f syoe J dzdz" J sBtcOLJjyH j dAff dad J'H f isBite tg ©
L dzj gy delstse o ffsyesj dORtSHWISMWY o MsOHdd 0OdzOdzd Isd -

s0O¢ dL o j fMlsdss, fted or MsC sk fntSH-g)tgmaﬂz%)i (174
sBr Cdgso jJdgdz" » yJjtedesL j BOR HEMskzfdr 2 Wshi-s@ H dzw
hjdzsydesmisd ¢ sueq daks € Btcac®mBIls dzts s d ljtsusf. M 1S to
Bd&zOesftocdWilsdets odzdw jls tisMmlskz Ctstedzj 2, ftsor hOjls
Ezso dwvds ftosdL teOMmls Oded W d fnlsOdezq’Lq’tslzJLs Z tcts
MsHjtoy Odzedd Wi sttd o Htysjgdedd fdsOdajjHtsgRBIs
sBjMmMijudoOjlsmw dmSd® ydlsjd degs L O Mydls MSEHdd
sBi j d&3j , tc O9 dzts d3 o' desfiz fi Ckdz sktets?2, sB j MY
Ftotsy O2 dzetsfls d .

1ted ddLStd MH ey Oddd WshyOksoe
tHtsBtoj dedw Cts4 WW c{uq’szls o 0tdOyYydd Lktosy O2detsMmisd sts
! Jed

¢ dzO dzd L Bj dzls Oz dz' & HOdzdz' & ECOLT oG

C
B dzj eOdz! dgr » EZHtsBtojded?2 fted ftsMmjoj d tBELOBBISEO
SCOLOd] LO®R)sdses Odzedd ™ Gt H ZOSHBHZEE2 o ZOGd o o
5 OtedOdEls 08 ' 0.

HBBHjtey Odzdj Y BHodydesets WesMWstcO dzj L OadMmdls
dzdL Ctsd3 EZtetse dzj , fmdzd ¥y OW ! f cdzze  dats 2 . 1 tsdz h
fidtedsH dBiyHE Msjlejdppjodzd | @38 Jdhfyald ddj ©OMls] dd
ftesdmMratsHdls ftoj dd3kzh j Mise j dzdzts -810 @) .mMud lszv L @tfs@AF o
dmf sdz! L soa Odzdwy WM stcO® tOMIsj dzdB BRG] aA® H O dgts
1 0teWHEZ M twjekzdzwteds d3 o dzj MJ dzd j jd3c  WOtsAgW s ot Is:d d3Owia
MsHjtey OdzedY tsHody decets WMV SO oL @By des L O My,
ftsyeor [13,14].

1t 90ttdOdzsOdz tsfrlsO MBHjteyx Odzedj HHody desets
Ctsdzj Bdzj Isfmw -2e0  dnjdyc ~-epjddls j&c8 ,/11 000 cte. Htsyor .

Vs 02 desfyls! yYjudodyr. vty O02dshmls! Mmjd ME A
Bd&ZzOGtsHOteY oL OddismMovwLd dBBgyHE Cdzd 30Isdyd MS dadzd |
fsfmjoce, ktosodzj @3 ddddzj cOdz' detsec s f JlsOdedw ftsyor .
Mtsuyd sOdzd d J il e3deflz e dz’ dzr = BEZHBBtjdzd?2 o twHCd,
fsdzsy dlsd dz' detsy o dzdwdzedy dzO S OyJmlse jodzdzr § §ts5C0OL O

l MejHdzgj B L O GESHT dmmdzj Hise Odzed W BOMMO 100
LOadMmMddiisMmisd sls o9 0ttdOdzlstses f 48D & ts.Bj400 Ol / db
Mtstslse jIsMise j dzdets. 1 OdBBdz " OW BOMMO 1000 Mmj BY dz
o OtcdOdzlsj] d3d ded GzZOdz! dzr 2 § Otc ) o dzd Miidedtj B figdes y dzr8H
mMsslse jIsMmise j dzdzs ( sOB d&zd yo 3) .

Il sLOdBsH | 2Miso g offjO HiStgithtse | AdBlzd S o Mtsyj Is Odac
OBRBBSW MO o HEBL J 20 €6 H. 9 o wwHCd fted ¢ tsf
Ftotsy O2 desfyls: ydudedyr d U’ISLatsdzqdzq’ f sz ydls! d3C
2,8; 2;1; 2,0: 2,3 y/ 0o memslsas] £ fiplslasjtcdsddts ,dztstictisd ol
y/ ¢ 0.
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v OB dzd iy ROBJSC O dzdlstcOlsdetsects OLBISO o9 Be/ 1000 ¢ Htsys' LO08JcEFgOydsdeds 2

1 jtejH 1 jtojH 1 jtejH
I 6Bdely i pin f{litin E|fshjotketes s osd
126210 T2021 ¢2021 ¢ |wiwjed|wiujedyuiuiedy
2021
ltgjuh jMls v sfse f ted 2022 @@|2022 @6./2023 @G.
ANOC Istste FHiSB tGJ dZC{ ) N N-NO3 N-NO3 N-NO3 N-NO3 N-NOs N-NOs
020 | 2040 |0-20 |2040 |020 |2040 |0-20 4218 0-20 | 2040 | 0-20 | 20-40
M3 M3 M3 |Md M | M f o g | M3 | M3 M
1 jL EHGBt] dd 17,7 |98 231 142 60 | 181 | 130 119
tofM. €. o twn{17,7 |98 223|139 98 | 130 | 139 103
[ §dzd BO' dN2®® W HEJ  |17,7 |98 215] 132 66 | 11,1 | 158 11,6
{20 .-t NxOO o |17,7 | 9,8 223|146 | 58 | 109 | 17,7 | 111
usdBE v st tg17,7 | 9.8 232|139 83 | 128 | 150| 83
1 jL bHBBt] dd 107 |42 |85 39 | 145|103 75 | 92 | 101] 105
foM. 6. ® &"H 107 |42 |85 39 | 132 99 | 54 | 85 | 98 | 97
UCthJ‘SdZdOJ( NaO® t6" HC( 107 |42 |85 39 | 129 93 | 67 | 75 | 102 69
{2 .~ N20O o 107 |42 |85 39 | 141] 103 56 | 91 | 11,1] 7,6
ubd & 5ttt 107 |42 |85 39 | 136 94 | 34 | 63 | 101 81
1L bHGBt] dd 115 [45 |81 34 | 144|103 76 | 64 | 112 95
fwM. 6. ® t"H 115 |45 |81 34 | 136 107 | 45 | 100 | 99 | 7.4
(V:vtstzsa_ S [N0® & H ] 115 |45 |81 34 | 125]| 93 | 7.6 | 89 | 107 7.6
WS & o ~# N0 0 @ 115 [45 |81 34 | 149] 91 | 28 | 41 | 96 | 69
usdBE &Y 56t 115 [45 |81 34 | 138|102 22 | 36 | 103] 81
1 jL kBB dd 104 |40 |91 32 | 132] 93 | 69 | 95 | 114 11,9
. [tem. 6. o tvH 104 [40 |91 32 | 157|101 | 7,7 | 109 | 11,1] 7,6
s;fr?w&diéws Na®® 6% H S g 104 [40 |91 32 | 15299 | 76 | 135 | 126 11,9
{2of) .~ N2OO o 104 [40 |91 32 | 146|106 | 61 | 91 | 123| 104
ubsd & 566t 104 |40 |91 32 | 158|114 | 86 | 59 | 130 11,9




vOBdRZdUOtc®Y 02 detsfyls ¢ d SOuifmlejdedzr § ftsCOL OIsyj dzgd
fteddgj dzj dgd W g dzj 6Ocdz! dgF 7 EZHGSBtj &2 d MsdBzdY kst t
o e Jg 3
_‘3@ gE o © E'@
Vejun jmisq #TS0se fedd o8 1 e | 0¥ yo
ZHtsBtc] dzd 2 oS © ~ = ot
ANOLBE AOC ksl | - - © R
-~ o 1% !)ﬂ
— 5 =y
ljL EHtBte]j dzd 4 814 38,2 9,6 +1,0
{M. 6. © ®©WHC| 822 40,3 100 | +1,4
[ ddzd BOdz dNx@® W HC g 831 41,2 105 | +1,9
{20 .~ Nxx0OO ® t 849 44,3 11,4 | +2.8
slsd B d&z¥ st ot 836 42,0 105 | +1,9
ljL bkHuHtBtej dad 3 806 35,2 8,7 -0,1
{20M. 6. ® ©WHGC| 810 34,0 9,2 +0,6
qchtg.tsdiqowc N.®O® W HE (g 815 36,2 95 | +0,9
4 AN T o .- No® O o 821 38,1 10,7 12,1
slsd B &z st ot 813 35,2 10,1 +15
ljL bkHutBtej dad 3 800 32,6 8,5 -0,1
{ofM. 6. © w©WHS| 805 36,8 9,3 -0,6
Evt“dza. S [NO® v nCd 814 374 | 100 | +14
wesd [20M .- NoOO » 1§ 821 37.0 10,6 | +2.0
slsd B &z st ot 813 35,2 9,9 +1,3
ljL EZHtsBtjdedd 802 34,1 8,6 -
o liwm. . ® twwhHC| 799 39,1 9,4 0,7
ts;frtlswtedicgwts No®@® " HS( 813 36,1 9,9 +1,3
{20l .~ N2OO o 1 840 39,2 10,9 12,3
slsd B &z sttt 834 37,1 10,2 +1,6
AOC I st u i 2,75
ANOS Issieu B 2,52
1L OdBsHJ 2MisE-LIph;
ST %3,15

l 7" oatsHTI. tojLzdz sOIsj ftetso j HY dzdz" A 1Sy jted
Odatso dy telats, topy@sdsd | ftesHEZCIsdo dats?2 o dzOed o ftej H
481’50'3 Ud Ud o dy7 9memiesdzy d kO 6Rydd8s o 0o dn Ol
JsH -BOBY BEMw2028 2Z@22 9 CtddyjMmlsej 88, 4 d&&.
Ofr]O odzOed fjtejH HssMmjoetsd 2023 cetsHkz. 1 jHEMH
¢cd o bkmdzcedws 2023 GeBHO dzj SCtli3fJ dhdtotse O
OISEdslz e OMmls § dzd v Wd Uddolsdonf d tsedzditsics) déd) dte desin O = frplf Jr
G

b f)dzts o 29052 32 062¢2. 1 OL dzdyds j Myshse’ foHEskso S
dzj tOdz! dzg" = EZHtsBtojdzed?2 o tWwHGCd BECOLOdd HJ2Ms
tcots? Ckdz bktets?2 o Mj oXsdemftpldc'tsIsy W ofrpftoyirH dafvty  dzC
MsOeaddzO tsIs 8, 6 Hts 11,4 y/ cO. IMmMj fHtojH jMmlse
20 €¢ H. 9. o wWwHCd fHtod ffmjoj COL Odz
yr d fYsretdzddad] sy c@OBg GOIsdd | H &’
fted sy O M OBfMtsdzs sdetse s Ctsdzlstetsdz detsc ts
CHOrRAgMtz] H S0 Odad W or ff sdzdgw & Isfpw fts BY H
f desfls: L dzOded?2 d dz2Okydzr = d @@i9Rj3H =oc0 dzd 2420
fHEOBOBBO BR10764908 cfOL©OBIOIS: fdf
satLYw2fMmlse jdedz" » S kdz skte (L jtedztsor o, L gt
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Ckzdz sktc) M ftedd3j dzgj dzed j o3 L dzj d3gj dzlstse Isj mn dzsdztsG d
fdlsOdedw, Mmtcj HMIsed LISQhAddE] S dtc Gufiiyj dmfj?dzls OB j dz! dzts @ s
MtcOo dzd Is j dz' dets@ 5 dmimdzj Hise Odzd v tcOL dzd ydz' - Isj n d
sOL Or MisOdzO e

[ dlsj cOkiO:;

[1] 1 Odzr H O, [ MO.EMzS &, .1 . Lictsy O2 dztsmlIs d ¢0Oyd mls:
LOadMmd di3smisd Wslisdztistf dg j dgqd dizjj @Al dz! dzf = EZHtsBtoj dzgd?2 dzO yJ tec
.1 41 0dz HO, d. . [ MOzdS s [/ l i Misdzd ¢ - ¢clOE s P L
N kte@g@ar7.-” 41w . -99.2

2l sktedh BOjof,Bidmlig ujdd] Efbs2udetmisd uy o i detzs ke t
sOLORrMIsOdzy [uvjiSMils] / ¢.s. sktedhsBOj o ,i/2000F dzjIects d
. -12.2

BIrRMEOSCtsot OfFMf¢i ey j CIsd o dzOW dBwBOMdzd ydzOW Ckzdz! skteO
16 dzdzj Isjdz@ 1 oRrR [igAAOs@L .s @HEOIG 193 5.

[4 | Oz dzd dz, | ded % dzd | B dzj e Odz! dz' n d BOCIsjted Odz' dz
ftosHEZCIsdo detsfls ! Ud ud oduyr 9 kmsedwrn dj mMtsmisjqfd v
dls t GOJId7 . 76 A& . Is58.9

[5]s Otcc d dz,] s HAz.C Isd o dztsfyIs ! Ud udodyr 9 LOodMmdditsmls
[vdSMmis] / R.A. sOtecdds [ d HWG20Q7.17 / 29 OBEO d ¢ OtcOdzls

6] ster dzso O,y i NJHJ YO dhmssyded¢ §dhjoscets tOMIsdlsy
ster dzso © / / JJTfﬁ;%dﬁq‘Q Itad u-22y 1

[l sByd eaddg W Wei Ss.d o detsmls ZHtsBtej dzd?2 dzO yJ tedztstL § d
Cdzedec O / stsrq{;tGGchsz;tstj)”cfcgcfuJmgpmuﬂom@&mﬂtﬁﬁmaso

[B] r OdzL OC ts9 ,Y j tlodzf dzis €, .., litemdCEtse O, U. A ]
fdlsOded v dz0O lJ’thSHIzQlsq’adztsfr]lsJ d COyd mMats u;u;aq”qf tc (
rOdzL OC 59 ., l . 1. Yvjtedz] des €, vs.A. MEpRRMdEtsH@ H OtkeMmis o

fjd MCBRELY2 M P Gt OQ A4bLdd d
Olodcddo, [ vl Climp] elsps sH dyd ME sy YsMmesedd / [ Mtse  dadat

fjdz MCsAatLW2Mise jdzdzr » Ckdz skte dzO@ s 6 t smidd. / [/ 1
Lt udh Sddz0, [. 5. [ 5B DWW GotOst AR 1 2fRME] dzS .

[10]dGj jo,udinslj.dd¥ EZuHteBijddy o jaitySHisgisisOr] s
1 .1. o¢cGjjo, ¢iubOolty Sz d @3 =2mofy. 2001 .

[11]f § sdzlsk Jfo Yy i ud gddyQP j/sidds.:j os tsdzM78 11866 .

[12] ] O dditsoli.tsBtsSe ™ j CSkd skter d fteseBdzj B twOMisdlsy

] . 8. 1fijffOdtsmhnj d' Ri25dpL HiRls, 1983.

[13] | OdzH[O (f[.sL " 9 ydoe tsfyls: Ud udodyr O teOL dzd ydz §
dlsOQotetstf sdz' ME SYBIFE tgOW | OdzH O | 12 to figrtishy Ao telzjj adty M d jto j fd dzdz
Isj A desdzsc d d 9L Hjd oOdedW fnj dz' g OB T ©OL T fiplskp jadgds’ jrtc
sCtolzey . ZBPR@EIsdyj MS OV i X Gtz ¢itRQLBE W w-17.3

[14]1 OC O 8,1 tSy.ofj.dzdzOw o dZP6 HC s [zitssH @D ¢ O P LGP :
sO2dzOtc] 139 7M.

[15]r sy j nshpj st dC O § tsdpjuojthchfds |5 rAsy) /B daf S ¢ H dg" stz
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1 OMy O OdzH" WOr jE' Mjtee] YyYOwLOODOdHO 2023 yrdr Mt
OL sIsT &g dz2 Oy Mr YORBSOBOMr L JjIs' dzé j dz »-B0dgjd3 tyd2BvD Isdzmizz!
13017, 7 &6/ 1000 ctc OtXZ DMz dpH'AEO 2X>HOD H QN 2dRH O 3 dzj to
Y OOtedzOtc DO jdzg' L j BIsrter(, OdzH" WOr jeé' M HO22Ar dzH OF
B 't dzh' ypdzaj JC°  dz"hpD HOY' dzh ' W fiyyQaipz@igs 'y BEtR' " dglah ' @iz ¥GO fiy
StelsOh O Ed'-HiPdzdz1 ¢ DO®8HEBOdz Y "tcOHT . 1 Otcdzr Y OdzH'™ WD
Y OsOtedzOtcDO® 20 ¢€¢ B.L. MHBEE jteH] OBRBBSW sMm Isr wO2lsyr h
8,6 Y/ O OBmdz Isls’ BOY jdz@l &' ffy Ofi;ddQdz 20 dP :dz0 B dz3
HDdzj dzH j dzi Is® dz Edze" &3 OdzEDO BN B " dgH" € B J t6H " .

v hHEL 1A &3" Y, Bddzj cOdzH st wO2Isyr hIsOte, EfmMkz f
Yster, yYyotejCls' ¢ LOLKO, Ed d3H' dz' €.

THE EFFECT OF THE USE OF MINERAL FERTILIZERS AND A GROWTH STIMULANT
ON THE PRODUCTIVITY AND QUALITY OF LENTIL SEEDS IN THE CONDITIONS OF
THE AKMOLA REGION

Kussainova M.EZ, Senior Researcher
Tagaev K.Zh!, PhD
Aidarbekova T.Zh.?, doctoral student

'Kokshetau experimental production facili§okshetatcity, Kazakhstan
°N P J SShokan Ualikhanoik 0 k s h e t a u , Kokshetaweity, Kazaklystan

Annotation. The article presents the research results on the effect of the mineral fertilizers usage
and a growth stimulator on the productivity and sgadlity of lentil plants. Based on the research in
20222023, aimed at developing a system for the use of fertilizers and a growth stimulator which provides
a high sustainable yield and highality seed material of lentils, the following results were ioktd the
reserve of productive moisture before sowing lentils averaged-629%84 mm for two years, due to
atmospheric precipitation for the period Octebtay 20222023 in the amount of 89.5 mm, the moisture
reserve was equalized before sowing in 2023ike other predecessors, lentil crops going through the
minimum fallow in 2023 are well provided with nitrate nitrogen and its content ranges fromi7.3.0
mg/1000 g. in the upper®0 cm soil layer. In the conditions of 202023, various methods ofgparing
predecessors with the application of mineral fertilizers in the rows had an effect on the yield of lentils
sown with the first crop in the crop rotation and the average vyield of lentils according to the experimental
options ranged from 8.6 to 11d/ha. All predecessors, in combination with the introduction of
ammophos at a dose of 20 kg of the active substance in the rows during sowing, had a positive effect on
the yield of lentils and made it possible to obtain a mathematically provable incfeéa8e2y1; 2.0: 2.3
c/ha, with a yield from the absolute control variant of 8.6 c/ha.

Keywords: lentils, mineral fertilizers, growth stimulant, predecessor, moisture availability,
nutrition elements, yield.
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CsdzH Jydtsdzdetsc s Mmj d3d dedzts G s d3®lthGq’OdzO [ 3] .
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o Cdz¢ yOsthtdzjtn f snj o delz Ckzdz' Isde Oyde , 9dej g ded § Mt
GJtwBdydHO, fsmy o, HSsomMarSHBO 5§ eﬁaﬁisfrqigtjxmfﬂ;z%mts

sBtcOBBISSCd ftoesfOhdegr i3 SEdz sdo Osstetsdz d BtOBSISE
Mg M6 [ 4] .
10dBtsdzj jodeh W3 Slsgdste! B M Mtedzw C OB B dzts {f te

J
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mMdzed 1 Oj s L OMstej dedetsBRY, 2 Pos ) zactisy Odeetsfifld!, 2 j d3v dz M
41,3 y/co [5].
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(90é100%) d nmatsLW2MmIlse jdedzOW + WW JjSCIsdo datsmls! 0, 3
mMdsd mMd M 1 ¢ ddi3dets wlsOte (0, 5% Bl ®BGOMARBHO 6
L ZOCtser n MmMtstedz" » tcOMiIsj dzd 2 ( J Y 59 dEtEO fifxiBO WG, dzt 9 4 10K
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POLLUTION OF SOYBEAN CROPS AND THE MEASURES OF THEIR CONT ROL IN THE
CONDITIONS OF THE SOUTH OF KAZAKHSTAN

Sydyq D.A.%, Doctor of Agricultural Sciences, Professor, Academician of the Academy of Agricultural
Sciences of the Republic of Kazakhstan
Erkuatov R.N.2, doctoralstudent
Kenenbaev S.B, Doctor of Agricultural Sciences, Professor, National Academy of Scienchs of t
Republic of Kazakhstan,
Kazybaeva A.T2, candidate of biological sciences

1LLP ¢SouthWest Scientific Research Institute of Animal Husbandry and Crop Prodgction
Shymkent city, Kazakhstan
NJSC ¢Kazakh NatiodamivdAdgsiaryan Remsmanychity,
% Turkestan Higher Agrarian Collegeé Turke

Annotation. Under irrigation conditions, crops in the initial stage of their development are very
strongly suppressed by weed shoots. Soybeans reaplysttathe competition of weeds, which is due to
its slow growth in the period from the emergence of seedlings to the formation of the first triple leaves. It
remains in growth from weeds and is strongly oppressed by them, since it is mainly cultiveateien
order.

When studying the species composition of the weeds on soybean crops, more than 34 types of
weed vegetation were found, of which the predominant number of weeds were(am&@i scut a) ,
white mar(Lat. Ch en o p - di uted $ield (LabAmaranthus retroflexus L.Jield thorn (Lat.
Sp®r gul acommon@unsshnik jLalX 8§ nt hi um ) field com@wulusyLatConvolvulus
arvensis L.),etc. Therefore, a separate account was taken of the effect of the studied herbicides on
redwing their number and mass of weeds above used herbicides. It should be noted that when using a
tank mixture of Bazagran, BP at a rate of 1.5 | /ha and Pivot, VC at a rate of 0.8 I/ha with a Trend 90
adhesive at a dose of 200 ml with a working fluid flaterof 200 I/ha, gum death reached 83593%,
mar white was 81:83.8%, schiritsa upturned 8288.3%, field thorn 82485.5%, common durnishnik
83.0:83.3% and other weeds 818@.8%.

Keywords: Soybean, weediness, weetherbicide, biological andeconomic efficiency,
productivity
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DYNAMICS OF THE NUMBER OF HELICOVERPA ARMIGERA IN CORN CROPS IN
THE CONDITIONS OF ALMATY REGION

Alpysbayeva K.A., PhD,head of the laboratory
Sharipova D.S.,PhD,senior Researcher
Nurmanov B.B., junior researcher
Nurbayeva E.A.,junior researcher
Sarsenbayeva G.B.¢candidate of agricultural sciences

¢cKazakh Research I nstitute of plant ptl#t,ecti on
Almatycity, Kazakhstan

Annotation. Corn (Zea mayd..) is one of the main crops in the world of agriculture with a
versatile application. About 20% of corn grain is used for food purposeX)%5or technical purposes
and about two thirds for fodder. In Kazakhstan, corn is grown on an areare than 250 thousand
hectares per year. Corn is actively grown in Almaty, Turkestan, Kostanay and Zhambyl regions. The
forecast of the phytosanitary state in plant protection is considered as a probabilistic scientifically based
judgment on the dynansgcof populations of harmful objects in the future, based on the revealed patterns
in the past. At the same time, the reliability and accuracy of forecasts depend on the degree of knowledge
of the factors of the population dynamics of the forecasting obJdwt article presents the results of
studies to determine the dynamics of the population of a particularly dangerous pest of the cotton scooper
on corn crops in the conditions of the Almaty region.

Helicoverpa armigeras a heat loving insect that reqesra lot of heat for its development. The
appearance of single butterflies of the overwintered generation is noted when the soil temperature at a
depth of 10 cm is kept at 16AC and abe&ewe,A &£s wdl
eshblished that the cotton scoop develops in three generations and one generation is superimposed on the
next generation. Since male phytophages constantly fell into pheromone traps, it can be argued that one
generation of the cotton scoop is superimposethemext generation. The caterpillars of the second and
third generation of the pest massively damaged the generative organs of corn. The |glglhcpoérpa
armigeraeggs and the development of caterpillars of different ages continued continuouslthérom
beginning of the summer of the cotton moth until late autumn. In order to make-tedonfprecast after
harvesting, soil excavations were carried out in corn fields. According to the results of excavations, 0.001
pest pupae were found on one squaeter.

Keywords: population dynamicdilelicoverpa armigeraphytophagus, corn, pheromone traps.
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MONITORING OF THE MAIN GARDEN PESTS IN THE GARDEN AGROCENOSES OF THE
SOUTH AND SOUTH-EAST OF KAZAKHSTAN

BeknazarovaZ.B., PhD
KoshmagambetovaM.Zh., Master of Agricultural science
KopzhassarovB.K., Candidate of Biological Sciences

SarbassovaA.M.
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LLP "Kazakh Scientific Research Institute of Plant Protection and Quarantine namedrafte
Zhiembayeva", Almatyity, Kazakhstan

Annot altn okhazakhst an, most of the old apple tre
is the |l ack of a complex of agrotechnical measur
particul ar, damage to plantsngf memaesi alepbpdupetsit
throughout the growing season are damaged by var
of products. The article presents the results of
souvuea 8t of Kazakhstan. 't has been established th;
the apple moth (Cydia pomonell a), mites of var.i
aucupariae) and the Caliifoeumrsi)a dhieelwar mMDiaagpil ckis®
past year caused the survival of most of the wini
result, contributed to their reproducti ornee sThien a
the gardens of Al maty, Zhetysu, Zhambyl and Tur ke

Keywopdsts, apple moth, California shield, gr
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PHYTOSANITARY EXAMINATION OF RICE SEEDS
THE KEY TO IMPROVING THE PHYTOSANITARY CONDITION OF CROPS

Jaimurzina A.A., Candidate of Biological Sciences
Duissembekov B.A.Candidate of Biological Sciences
Boltayeva L.A., Master of Agricultural Sciences
Zhamalbekova A.A.,Master of Agricultural Sciences

Umiraliyeva Zh.Z., Master of Agricltural Sciences

LLP "Kazakh Scientific Research Institute of Plant Protection and
Quarantine named after Zh. Zhiembayev", Alntitty, Kazakhstan

Annotation. Rice is one of the strategic crops in Kazakhstan. In order to obtain high and stable
rice yields, it is necessary to provide farms with higfality seed material with good sowing qualities.
Practice shows that the quality of sown seeds of agricultwpsdras been decreasing recently, and their
infection with a complex of pathogenic and saprophytic microflora is increasing. The infectious load in
seeds causes large crop losses every year, while some pathogens act as the main source of infection. Seed
treatment is one of the methods of protection at the early stages of plant development, not only from seed
and soil infection, but also against pests. Using modern preparations feowirey treatment, you can
get healthy shoots and prevent the developroémiany infectious diseases. At the same time, special
attention should be paid to tpbytosanitary examinatioof seeds to establish the pathogenic complex of
seed infection and their sowing qualities. This will allow you to choose the right mordantesake the
efficiency of presowing treatment, prevent mold formation of seeds, damage by root rot and other
diseases transmitted through seeds.

Phytaexamination of four varieties of rice Marzhan, Leader, Aikerim and Yantar was carried out
in a wet charher and nutrient mediapotateglucose agar (PGA) and synthetic medium Chapek (CHA).

At the same time, seed quality and pathogenic complex of seed infection were established according to
the methods generally accepted in phytopathology.

It was found thathe sowing qualities of seeds of four varieties comply WST120384, no
significant difference in sowing qualities was revealed. However, 50% of the seeds were covered with
mold.

The dominant microflora was revealed. At the same time, all rice segaesawere dominated
by fungi of the generdlternaria, Fusariumand saprophytic fungi of the gendvucor, Penicillium,
Aspergillus and on the variety Leader fungPyricularia oryzae the causative agent of periculariasis and
Ascochyta oryzaehe cauative agent of ascochytosis.

Bacterial microflora dominated along with fungal microflora. The conducted faxgertise will
allow choosing effective seed dressing and stimulants for seed health improvement and significantly
improve their seeding qualitieand plant productivity, as well as phytosanitary condition in rice
plantations.

Keywords: phyto expertise, germination, germination energy, fungi, bacteria, microscopy,
pathogenicity.

214



[{f1LuvrR 68.37.07 https://doi.org/10.52081/bkaku.2023.v66.i3.082

ARU[YTOU [ J4RrRY[HSOC [JAr159 VU [BYR] [HUR SRU
grJrsARJ1L13IM JRIRE sotufarfc s Jerll13f 1
sotuvinrfc

cY ' BBOROHa € Ists tc Odzls
miss _moli 92@mail.ruhttps://orcid.org/000®00291942727
14 2fMmi 3ldPtED
bika kz 2712@mail.ruhttps://orcid. orq/OOO(IDOOl 66678541
MmOMOdetsHS Oz d H Ols B s dzsed]. usi MY B YW fddDflpstc ©
vadim_kazgatu@mail.runttps://orcid.org/000@00290545551
HuBaigeng?, HBSCIsttc Isjrdedyj MSdr dzOk¢C
hubaigeng@ 163.coimttps://orcid.org/000@00345435828

'SOLOAMEd?2 Octtlsjndd uj.®§ Y9 Iz todadiespOgtia
?Leling Xisen Potato Industry Group Company Ltd, Lelpg t

©F B s®Odz  «

O dedets s Oy dazOMissw h g7 dhimdzj Hiseo Odzdw R s sHddzsm:! d
COotelstsW j dzv S dlO2ME B2 Mj dzi Dqded miHzO ¢ @xl)lis 2 Yuafep tsiifis 2 ¢
COwlssWjghy fi Yodsh: s Wdssy Olstdtse d wiiinesdd ug g ds-d djf |
[ dzv sty Hgtdgaaddy EMlss2ydotsMmisd tBteOL ytso-di dzfp & iy @ tgdzdz
Br dzts ftetso jHjdzs dMSEMmmise jdedetsy ddaW dydtese Odzdj tOMmls,
[yj Sk ftesosHddzd fHklsjdd oadLEzOdz detsets dzOB dzs Hj dzdW
ddes S Ba&z@uzdz" = t©OMIsjddva CCOlstsW j dv, O IsOCY] ftotso j
OMmlsjddvyes M) fodEsh! s JEBzdsY jtedj dsdsets 0dzOdkzdL 0 (R
ZOdzdudj i3 o My dZJgudtsddef WOk gzEssd ¢ P uds sRi-Id RSP, E o sk
Ry-chc, RxL d Nb. 113 tcJLikzdz IsOIsOd3 ftetso jHJdedzr = dMmMdzj H 59 O da
COtlssW j dzw Cdo02mMe 2 MmMddzi Sydd B &OHOMd  ¢Mmistej 3O &
dLEzyojdr 7 dO kfsts2ydetfmis: ¢ miF dpd daf F-@EALRERZ 54 dzd dz
861-1) MtsH j ey ERES jite' s 6 j detso RifINGg 2 ydieetg mis dzd dzd d s¢ 0O
osmMftedddgyder &sd ¢ ml s, SHd&O MmMjdyg $ydsdzdzOv dzddzdw G C
gj dzj Cydesdedzr | 5B tlOROGZ ¢ OteBts® v MHjtey O dj Btsdz h (o
kO jtoso GJ dzts o EmlssXyg o tsipstsfc 2z B il ! dtoj Stsd3j dzgH s
fjtemMf jSIsdodesets dMrSHdSEE &OIjtedOdzO HdvY fmjdjSydd

sdzs yjor j Mmeozts B C OwWmtsojzdgy , C Otels sW j dzw fng dzj €y
d B3B3z des W j tod3zj dals dz" B @Oz dzd o sfyls! , BOws jtor , ¢ J dgr .

lojH] &QclstsW jsd'ddz dL shdetsodzr = ftesHEZCIstse ffc
Ckdz sEtc® R OtOSCIjtedL zjIsmw Btsdz' h 52 f zOMmisd ydzts m
ftocsHizSCIsdo detsils? 6. t shmdw LOdzd BOJ Ish @istie sy Odgy It
COwlssW j dzj di fds Ilot@jdsojr d3 MB Stc O 3. ] SsOLOrMIsOdzy ¢
f dztsh OH-5{9A 8B ). ¢ O. Licts) O2 dzk 8)Isis/ g O MsHEO &z jik
yd fndziz dzOd B 5dzj | f cstcOy O d&3" n Btsdzj L dz¥v d3qd Clkdz sk
Bdassyd mMdzj dedz” = f Olsse j detse tsyj dzd o O Isfqpw  d&3q dzd A3z d3
Mtsmis ©o dzv Is ! sls 40 HB 50 %, 9 LOsadMmMddsmisd s
fslsjted CdzkBdzj 2 ftod rto@®pp[thdd Bscbkls HtsMIsde Ols+

l dqekzmdz | L OB tsdzj 9 Oded v COtlstsW j dzw ftcj HiNlsOo dz
MsrtcOdzdzsMisd Jsmjodzr = ¢ OyJ Mmislets d dzj Ktz SR pais Mjls d s
Colstster §| dBsebkzls oatsmMiftsdLotsHdIs! MW Istsdzr S5 o dzzlste(
BOIsj edOdz - 5B Mg azPdzdzslayts MsOL d3dzts ) § dad W . 1 EHEyd o3
Stce Odzd L d3ts @ dqekzm MmMtsmhissdls dL dzz € dzj d dzso 52 € (d
By kSBsokr wBERtyYySk. 1 tmMicd ¢k odzj Sdzjls¢d "L W
st OdzdL B3O d Mdzdh Ctsd3 df L dets@C Bszso Moy g kB Misd ¢ C
BICtetsS dzsdzOdz! dzse s tOL dgdztsy j dzgdw d OdzOdzd L CoOuyd M

215


https://doi.org/10.52081/bkaku.2023.v66.i3.082
mailto:miss_moli_92@mail.ru
https://orcid.org/0000-0002-9194-2727
mailto:bika_kz_2712@mail.ru
https://orcid.org/0000-0001-6667-8541
mailto:vadim_kazgatu@mail.ru
https://orcid.org/0000-0002-9054-5551
mailto:hubaigeng@163.com

sfhih jhiso dzv j v OB ttcOltedy B3 dsdzj ¢ zdv tedz di3d
Yd fdes? t6j OA4d 42 (1 A¢t)
[Hds?2 dL tftse | ddsfjsjny dstsls sWisjazvd deWejdgvydw o

Meh i Msotsea Ols! 9o I[sO¢C dz2OL M 9 0j iBs?2 B J Mid i3 Is 5 d3dzts 2
W ts to d3 By MMd BB ssdidzetse s o dekmMsdsmdlsj dz2 iflsa © € Otol
dde¥ j Sydd eodtkzfmdzr §j yOMmlsdyr dzirn .2HIOE 6 MzO s dd©dztz 3
ddev § Sydd ftedL dzOSCd BBdzj L dzj 2 z t©OMmlsj dzd?2 Bslsmk
tcOL dzdyddir . | OdzdzOv W stcd3O L Otce Oy jdedW¥ HtodoassHdIls €
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PHYTOPATOLOGICAL ASSESSMENT OF THE RESISTANCE OF CHINESE POTATO
BREEDING LINES TO MAIN POTATO VIRUSES
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Annotation. In the present studies, JBomising potato lines of Chinese selection were studied
for resistance to potato virus (RVX) and potato virus YRVY) usingphytopathological assessment and
molecular genetic method¥o determine the level of resistance of samples of potato breeding lines to X
and Y-viruses, artificial infection of plants was carried out under controlled conditions of the phytotron.
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Evaluation was carried out by visual observation of the manifestation of specific symptoms on inoculated
potato plants, as well as lahecking the presence of the studied viruses in plants using efinje
immunosorbent assay (ELISA). The results obtained wemgpared with the presence BNA markers
of resistance gendR®y-and Ry-sto, Rychc, RxlandNb. According to the results of the studiespstof
the studied potato lines of Chinese selection had an extreme type of resistande ©f the 13 potato
breedng lines studied for resistance to PVX, 3 lines (17-2147 2018, Z 8611) contained DNA
markers of resistance genBx1, Nb two lines were susceptible to PVX, only potato breeding line
showed high resistance. Potato breeding samples 1Z a0d Z 88 containing most of the studied DNA
markers of PVX andPVY resistance genesan be recommended as a promising source material for
breeding virugesistant potato varieties.

Keywords.{ o t arusoX, potatovirus Y, breeding ling, enzymdinked immunosorent assay,
resistanceDNA markess, genes.
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Annotation. During route surveys in Almaty and Akmola regions, natural substrates (soil, leaf
litter, tree bark) were collected in order to isolate Bacillus thuringiensis. At the same time, in the
conditions of the Almaty region, 60 corpses of insects from the Lej@domrder with signs of
bacteriosis were collected.

According to their physiological and biochemical properties and serological identification, the
collection strains were assigned to the following serotypes: 3a363c, subspediasstakj H4ab -
subspeies Bt sottoand 31 serotypes @t toguchini The assessment of the biological activity of the
strains was carried out on caterpillars of the second and third instars of the apple moth. The experiment
revealed a high heterogeneity of the studied cultareshe basis of virulence. Eight strains out of 30
(26.6%) showed high biological activity against the pestl@@%) as a result of the experiment, it was
found that the aftereffect of the bacterium against agricultural pests leads to a weakening of the
physiological activity of insects, which indicates that even the surviving individuals can no longer harm
this or that culture, since they are in an inactive state.

Keywords: Bacillus thuringiensismicroorganism, strain, pests, bioinsecticide.
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GREENING TECHNIQUES OF THE SYSTEM OF PROTECTIVE MEASURES
AGAINST PESTS OF TOMATO

Chadinova A.M.
Kurmangalieva N.D., Candidate of Seinces in Agriculture
Eszhanov T.K, Candidate of Sciences in Agriculture
Niyazbekov J.B, Candidate of Sciences in Agriculture
Yertayeva B.A, Master of Agricultural Sciences

Institute of Plant Protection and Quarantine named by ZhZAbembayev, Almatity, Kazakhstan

Annotation. The results of scientific researches on development of ecological system of protective
measures against pests in tomato crop in the ssaghof Kazakhstan are given in the article. According
to monitoring éta damage degree of tomatoes by South American tomato (fatn absoluta)and
cotton moth(Helicoverpa armigerajeached, on the average, 40% in different years. Alternaria solani on
tomatoes (in some years, the incidence rate was up to 100%), StgpbfaSol §num | yY5cop ®r s
20%. The number of beneficial insect species (entomophages) in the ecologized variants was practically
at the control level, while when using chemicals, their practical absence was noted. The use of pheromone
traps in the ecolized system of protective measures contributed to a significant reduction in the number
of tomato moth and cotton cutworm, thereby reducing the use of chemicals and, as a consequence,
obtaining environmentally friendly products.

Keywords: ecologizationphytophages, entomophages, pheromone traps, pests.
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31,3 % d ¢fstcdOW 2y®mls (Le@dad iz ls

t Mk diSeilj Sl dMmidjHso Oded W

1 detOV dyd ME sy f sdztsy § ded J B Isd stesdztsedud M¢
s Odzydw™ v ¢ LEMEEdESRidEAEOE 4 3 daj j toj <7D ABBHD &(
9. H.), OBMtEIFHROVNR]dsPsIHBOH ktotse dzj &3 dhBstew . [ j |
HOEZHOS jdzs twOMfsdzOEOjlsmw dO Isjttedlststedd o Oter
rOiB " ZMSts?2 B EZOMISGIABBAGEa08dHMm) hdzO or fslsj 3
Bstew . [dByjd d ME@EOClsjtedL zs sy shdyjd j tsf isfigls ' iz
dzd L o3 jtedriatsizd dzaetzdzs o d Oz zOW 6 Qo dzd 2O fr s sdr dedas 2
BsW dz'-figj st sdzf dedets? , -Mj €6 P Bdzkz etk B tcOMisdlsj dz' dzts il
Mtsdzsdzyj o OlsT 7 f syoe On .§ Sfdas) jdF ls joEn I Qo Hdeds eEds o (¢
¢ Mmjojtlk, Is. j . fsH oBLHj2MsadjdB OClduj MSd
nOOCIsjtedL zjlsMy lsdsmdlsj d des dzgdL S g3 Isj &3 j Ol

[ibjitstesdsedyj MSdj MmlsOdzydd7 1BAR@dzel j3da' o(. H4 A 4 X
or fifsls264 o) d [ 52" dS-TRBRAGS4RLHa®EEH. f). hO.B fts dzt Is «
cOmM sdztsy jd&@ 5 dzjotsdBz Bijtjelk tjSd zk. wlsOdyd
Mjojtedts?2 cwOddy" d MsOdeydv [ t52 todslsds yadztsP 0 G5 teOdi
U OdzO fipM ¢ WO 2 5 dz0O . [ jMisti tsdzis G ddelfsjo  Chylis Qiddyd d O 9 o
Bdets 6 syd dzj dedzr s MlsOted yOd3d f) Itetsmisdef S sots2 d €
ZzeBwEzslsd 7 fsysOn. [ tdzddkk t. zk &ty ds ids
fjmMyuodsess BOMMde O P2 dSkzdr (wdmikzdtsC

[ Ol j tod Crafjtf. 5 dz! L 59 Odz HOdzdz" | 5 Isjdsf jtcObizts
O ditsmMW¥ jtodzr m tMOHSB Yjbbrtejm d&Bjlsjesdsedyj M d
4 OZHOC jdals, [ 27 dzSkd3, vdkzOdB jd202® dcEzsc csdzj Isdzd 2

[jtsjlssHr dhmidzj Hise Oded W tstgdgts ® @Getizd dz s P g4
cWHtsSe, oC dzuBOBGSBYEdEhd §dzyjdd 7 ttjLIzd SOIs
OkOdzdL MlsOlsdMmisduj MSdn ROLOSIsjtedmisds Isj &3 j ttOIs|
fsfdzj Hise Olsj dz' dzr1990GHG]. to oROADE 119 6 1
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tdMmezddS) 2] stesdzsedyd Mcdi MisoOdydd.

I Mo jlsMmisoadd M ftejH]jdjddYBd |Mnjkdeds?
ftej Hded§ € dzd BOBtsdztse d U M& d J-dzjnlodiafig’ j§ § tecPiny W d ISP daiz
€. ft 31 HjCOBtW 2020 . Wodzvws IsifEe O RO lsttalisid
L dzOy4d dzd v, dmMfsdz Lzj &3 j o COyjmbej ¢ tdzlstotsdz dzt
ZOL " 9 O Isfpw ¢ stedz’ § destedzr €. 1 HOdzdzs?2 OB IS
sOCY] o©"BtOdZ HOO fjtedtHO: f 1961 {fds §2j0tR00 26 G
fJjtcdH fsCOLr 90 1Is Is tc § dzH L O RBdzts ¢ s dzj Is dzd 2 i
stcd HYyOIsd dzj Is dzd ~ dzts te d3, Is 5 f sfdzy H dzd 2 ) B ts dz!

Otlstetsf 5¢ j dedzs e s o dzd W dgd W dz@ Mtsotej dj dadzr 2§ dze
dMmidj Hse Odedw s [ 19, 20, 217].

)| Qomjfrﬁsqudzgq dL d3d dzgj dzgd?2 o Isj 3 jtcOlkztci oL
s toj Hj dzj dzdzr 2 ddzls j o Odz otej d&3j dzd dMf sdz' L s9 Odzr
sftcjHjdw,jdj fts d&@BilssHE dOddii dz hdn CoO@HEOIsts
Ci WWdyudjdds HJlsjtodsd de@®y bk ORI2 )ls,tc j D@ j thdsLifdsjo o
HdMy jtemds SddBOldyjmMSs? jtjdjdds?2 L O ©Off
ftesyj dzsOn) .

[Yj®e O HeMiste jtedsfisd §odkzyjdd 7 t©jLbkd €
Ctdljtedy t wls! snjddsO o MdkEy0Oj yst whje jdj ddis o
GsteBOR] +DIANM6E6de. d MsOdHOkIsd B dsteRBOKRd L C
PBLHERO, O OS] Hd&v ©ftejHjdjd]v, Wodwv,jlfhw
~nOcOCIsjtedL s h jes dOC dztsdz dzddej 2 des?2 Isj dgH j dzyd d .
BiyHk Gfstd G dstdOdd d MlsOdHOklsdr &d dastedkoc
dzj f OtcORj sted yuj MSd2-vgtsdef j cd2 U [ OdedzO

tdLlzd O™ d rREdEMG Y2l dg] ds.j dzn § dzyd 2 dL &3 dzj dzd ¥
sOLORMIsOdz L Odzed B3O Isfw  ddetse d j tsd&eq wde'mds o j @zezd s
L CtsdsiBdSd [22, 23, 24, 25, 26, 27].

RiMfmdzi Hise Odzdw € OL Odzd , Emiss2 ydoe tsy fsor hj
PBLHEZRO dzOBd& HO MY &O bkjtedlststedd BNy djsd s P
sjtectedlsstedd sOLORMSOdZO BB jrRdtcmMicg sz EBEOSHS
COYHTJ 10 dzjls.

RLd3j dzj ded§ Isj B jteOlskzte’ d R SCdgjdatijudednis o 6 j dsifnjOte @
Csdzdui Mo O BMOHS B dz® dhmMmdjHEj & & [u Yy dedoe
Bdzs ¢ s dzj Is dzd B3 L dzO Wfj sl idsds o OO d @ f j e SH O,
sj s j eOkte, ftdojHjd' o kOBd&{Yj 1.
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uOBdd i@ sPIsdMNisduiMSd) "0LOCIjtdhnisdsd Isj &Y sl
dmmdzi Hizj &s" BB 3 Is§ tstets dzis & dyigd M€ Jdrofsiz] f Is Oclegts{oy tigizA ds léj £ L dzC
ftej Hdzj CoPEEBDISY 8§ dztizlp @2 gets B b ; BBy Y HE Mtej Hded B dBBdetsc s
L O fjtcda820¢ € 9 9 qL9909GH. 1

] jtod SH 196119906 ¢ . 199120206 G . DA 4
GtsH O v fts. a, A v mte. v} Ad ’
1 2 3 4 6
fa ves ¢
L d B3O -6.2 N3. 4 -4.8 N2.69 1.4
9 j M dzO 11.3 N1.0 12.4 N1.68 1.1*
dzj Is ts 25.1 NO. 8 26.0 NO. 67 0.9*
s dz 9.4 N1. 2 10.2 N1. 32 0.8*
Ul 19 NO. 6 19.9 NO. 79 0.9*
ml -2.9 N2. 3 -1.6 N1.93 1.3*
G tSH 9.9 N1.0 10.9 NO. 86 1.0*
[ ULvdzOdz j dz¢
L d 5O -7.9 N2. 9 -6.5 N2. 38 1.4
9 j MdzO 10.7 N1.5 12 N1.74 1.3*
dzj Ists 25.2 NO. 8 25.9 NO. 68 0.7*
s dz 8.6 N1.1 9.6 N1. 32 1.0*
Ul 18.9 NO. 6 19.7 NO. 75 0.8*
ml -4.5 N2. 2 -3.1 N1.87 1.4*
G SH 9.2 NO. 9 10.3 NO. 9 1.1*
[ vOEHOC j dzls
L d 50O 5.7 N3. 2 -4.1 N2. 76 1.6*
9 j fdzO 11.4 N1. 3 12.4 N1.62 1.0*
dzj Ists 25.1 NO. 8 25.6 NO. 54 0.5
sfj dz 9.6 N1.1 10.2 N1. 3 0.6*
Ul 19.0 NO. 6 19.7 NO. 73 0.7*
ml -2.5 N2. 1 -1.1 N1.91 1.4*
G tSH 10.1 N1.1 11.0 NO. 85 0.9*
[ [ 27 dgf Iz o3
L d 3O -6.9 N2.9 -5.4 N2.39 1.5
9 4 fndzO 11.0 N1. 4 12.2 N1.61 1.2*
dzj Is ts 24.3 NO. 8 25.0 NO. 61 0.7*
sfi dz 9.1 N1.1 9.8 N1.25 0.7*
Ul 18.5 NO. 6 19.4 NO. 73 0.9*
ml -3.5 N2. 1 2.1 N1.79 1.4*
G S H 9.4 NO. 9 10.4 NO. 8 1.0*
ltod &3 yQded .4 dzj dz" MmbsOldmisdud M&d L dzOyd 3" L dz0O
tls! ¥ HjdzlsO

dtoj HdZ" W GtsHBOo OW Isj i3 j tOlkziR® 20t 516 J. BB O oots
LO fittdB®OU9GE. Zz0 0, 9¢é1, 1Awu. 1 sor hjdzd § f t
Isj B j teOlskte L O Isjtfdzr 2 ( :tsdztstzr fJ tedifsHtc - tisHizj B
CGSHO dL &3 dzydoetsfmis! MmMiejHdzj 2 Isj B jtcOlskzter oBLHER
Isj B j eOlkzte MIsOdmMisdyj MSd L dzOyd R30. stejHd"WY @
sjtotedlststedd ff sdr. QO Cdg@zjB.df Isw ls 10 [ &Au (|
4OEZHOC jdzls) . I wmorhjdedy Isj3f jteOlskzte MisOIsdMmisd ud M

[ 2" dzOG dzW H dzts TR ds § dzl lSOG fbdg dkd | destedsT  Mtej Hdzd R d
ftodL j BdzsEts oBLHERO-19900C . § j GIORDO®.1 1 a1l d Mfjdj H b
B s stesizsedud MEdds MisOdzyd v .
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{ Mz BnSstedr Mt Hdzj 2 g Mw ydets2 Isj &3 j eOkter ftedL
ftsfMdzj Hiso Olsj dz dz -B990f S te d 20O ® 9 6 1

RL ftojHMIsOs dzj dats tEd3" o (fmtelgtsH dzjRls sd3j iqw ydats2  Isj o3t
OBLHERO L O HoO f tihmdzj HEP®IS]. dz' H202DO @] tolef ds H d2d yldods
1 &Z20yd 30w  tcOL detsfyls! dzOB dz¥ HOJj Isfqw o IsfOHStsjj,, @BOI3OC
o jfMmjdded?2, tMideded?2, dzjlsded?2, Isjfdzr 2 d =~ tsdzsHddz 2
CSEHO dL BB dgydo tsfyls! B'" dZzO g dzad dizO dz! dats 2 .

dlsOlsdmMisdyimMedy rOtOCIkjtedmisdSd ObdsmMW jtedz n
LdzOyjdedvds L O Ho O  tsBdzj fod® sy dac QL difsjfipdsd s HE s dz
ftcdo jHjdzr o IOBdzdYyj) 2. RL OdOdzdL O Hicd &y jetedz
Gsoatstedls! 5 dgj sSHdesL dzOydetsmisd t€OM e Hj dzj dedWw Olsd
ftoddzj cOsh j2 € dgj?2 Ibkjtetedlststedd.

v OB dzd i@ s @lsc{ipisM S dj ROLOSIjtdmMisdSd MejHds 65 €t
SMOHSC 8o dzO { findd .fucsjHidej § d3detsc tsdzj Is dzj Jnte ) de@il§ 2@ g tc O Isigfizy
slsC dztsdzj def e OL dgtgfyls’ sy Y HE Mtcj Hded BB dRdetse tsdzp B @ B¢ 6L dz
d 19690 GG. 9o BB d-199%B Tcedtsteddj LO 1961

_ 196119906 G . 199120206 G . D, d3cf3 D% ¢
bded dZstedj ¢

G GH t ftdsdy 0 d3a t Mt 0 d3a3 1990

1 2 3 4 5 6 7
[d vE G
L B3O 60.0 N2 8 50.2 N20 -9.8 -16.3
9 j fndz 86.6 N33 56.5 N2 7 -30.1* -34.8*
dzj Ists 19.2 N13. 20.7 N14. 1.5 7.8
tsfj d 50.5 N19. 37.3 N2 4. -13.2* -26.1*
vl 105.0 N33 75.1 N29 -29.9* -28.5*
m1 111.0 N38 89.5 N35 -21.5* -19.4*
GSH 216.5 N4 8 163.4 N51. -53.1* -24.5*
4 LvdzOdzB j dz!

L B3O 41.0 N19.60 46.0 N19.07 5.0 12.2
o j fndz 60.4 N27.00 56.8 N26.18 -3.6 -6.0
dzj Ists 22.2 N20.93 20.0 N15.66 2.2 -9.9
tsfyj dd 36.1 N17.75 33.3 N24.60 -2.8 -7.8
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