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ANNOTATION

The research was conducted in 2024 orettperimental section of the Uddushumsky irrigation
and irrigation system estuary. The methods of suifatisking, harrowing and deépslitting tillage in a
flooded area with an irrigation rate of 350000 ni/ha were studied. Creeping wheatgrassailey in the
natural herbage (at least 80%).

The studied tillage techniques influenced the nutritional regime of the soil, increasing the content
relative to the control (untreated area): nitrate nitrogen to an average-@f6528g/kg, mobile phosplrus
(except for the harrowing option) to 593,0 mg/kg, mobile potassium (except for the disketing opition)
up to 619,3621,2 mg/kg.

The indicator of productive moisture in the soil increased in all variants of the experiment during the
main phases dhe development of creeping wheatgrass, with the highest values when using a slit cutter.
Decompression of the soil in the upper fertile layer was noted during disking and harrowing of plots.

The largest number of plants in the agrophytocenosis was athighiesoil cracking of 368,7 pcsfm
however, the number of cereal plants was higher with disketing, amounting to 3303 pitk/the same
cracking of 316,6 pcs/and with harrowing of 313,7 pcs?min the control variant, the number of cereal
plantswas 290,3 pcs/fand total quantity 325,4 pcs/rh

The yield on the variants, with a control value of 15,1 c/ha, significantly increased when using a slotted
cutter by 3,3 c/ha (with the highest efficiency of 21,8%), when harrowing by 1,3 c/ha andistremn
2,8 c/ha.

The crude protein content in the study of tillage technigues in the estuary area increased from the
control with an indicator of 6,8% from 1,2% when disking the soil to 1,7% when harrowing.

In the experiment with the study of tillagehaiques, the content of metabolic energy MJ per 1 kg of
dry matter was 7,9 MJ, with a control of 7,6 MJ. The index of the content of feed units in all variants of the
experiment reached values of (%61, with control of 0,46%.
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Key words:tillage, estuary irrigation, soil density, productive moisture reserves, plant height,
yield.
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STUDY OF VEGETATION COVER OF ROLLING PASTURES
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ANNOTATION

The assessment of the current statgasture vegetation included measurements of the projective
cover, species composition, height and yield of grass stands, as well as indicators of feed and energy
protein value, such as the collection of feed units, digestible protein and the outputafimetzergy.
Intensive use of pastures by haphazard grazing of agricultural crops animals have a negative impact on
the dynamics of productivity of their vegetation cover, which is consistent with the data of our studies,
where, as a result of an intensimethod, a decrease in the yield of pastures in thedssart zone of
Western Kazakhstan was established. This study showed that in the studied pastures, productivity and
vegetation quality indicators depend on the way they are used. At the same tiraeeffactive
indicators of pasture grass were obtained using pasture rotation, where the yield of green mass for the
summer pasture season was €06Ib t/ha, the collection of feed units was 00115 t/ha, digestible
protein 0.010.02 t/ha with an outpwf exchange energy of 182403 GJ/ha. This study will be useful
when using pasture lands for the production of gjcdde feed in the context of sustainable management
in countries with similar principles of forage management. The scientific data exbtaia of great
importance in the policy of livestock development and food security, as well as the implementation of
programs for effective management and rational use of pasture ecosystems in the Republic of
Kazakhstan.
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Key words:pastures, pasture rotation, pasture productivity, degraded pastures, indicators of

plant cover
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sirndd S Odzr' Y Edd2]l8BAdBIE" dzdPL BRMIsOdzdzr ¥ dBOdz OL T yIsr
BOMY Otk GCwdzlsy S Mis® dzH § Nd B EY HO2T" dzH Ok Isj m desdztse g
hjwsBjt' dgH J 3 D dzj ¢ r Q@A dzdalzHEO@H O 20O 2y OR D dzj S dzOtGH ' n
spfMm" dzn j o' dz ¢ jptizls sl e tolzOdgO dzH Otcr dz 3 O bDH' Misjtc’ dz° W
YOL "te€1123 @& pDMjilkOWw '] fcls®ig'zdzgH OO0 PhD HSSCIststedzr v HJ
NIte" L' dzkzH § .

1dtlslsjlkz GBI jSIs' dzj t6° : 1 OQlsr M D0OLOYMIsOdz tSdeffr]de»r
Y O2r dzf d3H T Y Odzy OB " . 1 f Y jteAstdstg Hz@QIz] @ Iz i Bdg' cf dtcOme h Ote
N O2r dzf d3H T Y Odzy Of sOter dzgH © Yl tee ' L ' dzH ' . r Q2 dzr dgH " Y
Y BdzH Odz" ilsOOT DH' Misjd&3j d&zi ey MpD2¢jiMm L jtelslsj dzn' . 1 d
N O2T dz &3 Y tsdzH OdE JADHG | dz'Y D@ (zr @Y Mr dz0izOdzOt™ dz0 Oc
sOdzH Ok rpDwWe' t6 R Odz Olsr dzH OD" J19Dovuv OCCtejHdIIs] dz6 | dz

1 DIsdy jdzjtec Ddzir OR Odzy dzee@lis H ' st dgH T BOMYOkzH'™ W
spf' dzH j 6" dz' W B ' 6 Okzr M Odzr O dz' dzH @tezlz 3B dg dzO '
sOB" d&ZOHT . 1 Olsr fy DOLGYfr]ISGdZ sBdz" MB fels e j dzidzj § BB OB
NJd W dzHj 8" dz6 § dz sO0dzOf Isr tsdgy"r dzhn" Yy Ok"™ mf Odzr » O2
Isj mdesdztse dw mr dz telslsjz Oyrdzr Cjdzim" Hj2 Ordzr &3 HJ

SECIjBEjc¥TJ WMislsj ZdzjteH] L Jjtlslsjlz d" My OdkzOter W d

f A

4 &
L Jd
L J
sintedzj te* dz' W O dzr Edz dzgjdz Hj Jjtej Ch jdzjdzn ' . 1 Oy © dg

CeEB"t6j & MOdz BOY'" d&zOE dz" My O dzH O, Y OteY " dzH ' BZOdz >
CdLJjVUHglsrhdgrfw BOY' dzOE dz“fI]YOfr]fdzH(D EfM' BH"' CIsjten" W 20
YOteyr dzgHr Y O2'" &zOIlsr dz etc' MisjteHy CEB' dzi My BOdZ H"tcr M
ypdzj 2 bLOROYIOEHT W Ok’ M Odzr % O dzf d3H Ote’ dzsO. Mp 2§ j

SECIsj ke CiLJjVYHjG' LJtelslsjbkzdzjteHj L jtelslsjlz dz"Mmy:
sntedzj o' dz' W MOdzr Neds' dgjdz HY JtejShjdzjdeH' . 1 Oy O dz
CeEB"t6j & MOdz BOY' dzOk dg" fny Ofr dzH O, B @ Dye@ dzrizH.r  IFOWs j»
CdLJWH] hPEeEf I d ¥ BOY" 2Ok d" My OMmr dzh © EM' @BH" " Clsj

YOtYr dzH" Y O2r7 dzOIsr dz etc' MIsjteHj GCEB' dzgj Md dBOdz H" " M
N¥Ddzaj 2 OO ISOtHT W Okr M Odzr CORAgEOIRRFO dAr 5 O dzjdz" 1d$H O
Efp"f hrylr.

SECIs] d3c ' CJLJjVWH] N O2T dzf dZH OteH™ W Y Odzff T Y t5B Odz
BS2r dzh O Y 02" dzf BHOtGH O L W j d3] todz] &% Y ¢atc O N H 'd3J tosY ezls @6
h Oz OhBisPded C Odzr ¥ IssflsOtcH™ ¥ 8W)c™ dd @ @ td3y "daizilse d2p @ X
Y O2" dz d&3H OtcH OO BOY'" dzOkz dg" My Omr dgh © Is' ¢ j dzH * , O dzC
SO0 sOteH"™ W Y O22" dzf d&ZH Ote”™ dzO Y N CIsj d3j dz2' W Ise d3j dzH § 2°
LW idRBIjteBdHISOGHT W Ildzi ' Isd" M-Cdgnds. 1 5% ypdai 16% HJ 2

sjMmlsji seAdCIsj &3¢ CJLJWYUH] Ok'"MfoOodz fO2HOEOdEZ CjL " o
h Otcz Oh B tRisPded ¢ Odz' Y ssflsOtcr dz' v Y Odzff T Y tsB Odz' Y |
Y Od3r dzo"r Mr dz2" W HddzOdzd ¢ Ofpr
Z Otz Oh ¢ dzr r Q2" dzrf BHOtH" § O2HOdZOdZE ) b dzj
BSIsOdzed C Oz Y| D Otey ' difbdz bz My Odzr bz My Odz
Ol Okr (BOY '™ dzO| 3 02" dels@BdzO | 3 02 dels® dzO
rrr, % 39 76 79
CWJ dzgd tedzj to
1 W{j ngii tstqu H 8 15 16
[ DdzH' HOY 5 36 43
r EMOdz 15 13 11
vslhtedz MEeC 11 12 9
[ dz" v 'h'd
OteOd3hE11 tG 6 3 1
hEeEtflsj
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rodzfr hef tslsrdFrw yYy"tOd3¥ dzH O0" HDdzH ' HOY '™ dzH Otc I
Mdf Ol 2O HO BO2AZOdZ Misr BtSdzH ™ . [ Mr zO2h O BOY' dZOE
YOteyr dgHr Y O Odzf r Y tsBOdzr' Y Y Od3r dzD" dgr w Y " tcOd3" dzH O
JIsls’ N HdA Y8 jeOHT . [ D dzH ' HOY" dzH OtecHT"™ W jw CEf d3E dzh
YO dz MisOte” dzZHO B O2Y OdzH " 2 sOdOfIsrw Okr mf Odzr )
OLO200dz" Is' t6€ j dzn ' .

rO2r dzr ds Wdbtsyj ddSL %Oz dz0wWdzl $zmMOdz Odzr f 3 OIsT t6.

czOhBtRIsPded C Odzr v IstsBrdz W jwW Cef Bedh jte© (15%)

' hrylsr., ¢dz 1 ypdzaj 2 ISOdZOfISOteH™ W H1UCIlsjdy OL Is
" Mp2¢ifmt dhj 13% ybpdagj 11% Y"tCOHT .
rO2r dzr dgHr Yy LOCBYN2]jdzjteH W Is"tcOY STedemQrisde ' Odz" WIDG
stsyj dzsL HOODT NJdSddzjejdz Islitedzj tcH' W dgj &3 Iy tdzOteHT
frwcOY BJls' dzHj G ftesy Cydwmr dzn w mMOdzm Misr tecdzO dzr o).
d3r dzor Btsdz lsOBfdzOHWq’lslsuscB@tdzdz$dzm®EU@ﬂﬁﬂbwﬁzGdZL@
eMil¢ " hlsjtc' dz w B' 6 B §f IsOB" dzOHT .
SESIj®BE" CJiLjJwWH] 1 Ypdaj 2 BOdZOYIOLH' W Okzr M Odz
sd' " d&"d 76% XpDdzai 79% Y"tWWOHT , Odz BOY'" dzOkz dz" My C
Etc' MisjtcH] BOXS Qtedefmyjlds@2 "Nsed3j dz BSdZH™ Y bDdai 39% Y " t6O

rOLHO hEefq Silsr dzH OO sntecdzj e Bd' Clsj{, CEBJ2¢G]d
YOd3r &z Mr EMj BOMISOHT .

1dtelslsjlkz HijtejSCIsjte dzgi Mmp2¢ 4 M, ¥ OLOr-s @dpQfj wy g dzjOz
2-s OdzOf ) B Odz' Y  OekzigaRdzr fes? s p®aiZH OF Jsuj M dzh j 80 %

SN

O ZO2HO MM j¢° d"MyYOHO Wdbktyj dtsL tD@ecHQ 2E igg OL @2’
CEGCIS] 3G * CiLjWH] hPEf Glrdrvw JjHDE 6 BEM 6' d Y "t
CJLiJVYH] HORBEZf yd&dzOtzkH OWY BE®Y BEd G hef lIsr Y" O
s ' dgH " o' dzj H " .

DOtY "dBdz 4 O2" dzOIsr dz ¥ 02" dzf BHOWGHO BOY' &ZOE dg" fy OF
Y"teOH', B"dz CSECIjBBEe'" Ljtellsjlz CjLjVw dzgj YOtODOdzH O
MOdzr dz" gj IKCE td ° B2 -Ggh OQE rfififdghd@ 2 » 02" dzf d3H OtH O E i)' o

siite' d2 W hef Gl'd' V¥ Y "wOd dOd sy Bsd § Sjkk' B
(2 Cifmlsj) .

sifmisy 1] hEedzj2Ils’ Q2 BODrdzr w 1 ECj2BIGHO OkHOdzZ dz vV
Y O2" dzYHRHI'tedzj ' dz' W EM' dBH' € Y Od3r dzO' fyr dz" w-C 1I0'dalz’ O
MOdzHT O Odzr v CEtMilsC  hisjts'

dgEod?otg(l;JorBBOder N O ullte MOde 2Ed tfsr]l(sj3f ae v

¥ O2 dzf a3k

fO2HOMZICECI XYOL SHUSECK YOL SHUSCeECH 0L SuL
dzll frJY OdZ
DO0LY TG 59 | 45 | 27 | 20 | 17 | 12 | 19,00 | 21,50 | 14,20
O (B
bz My O
Y O2r dzr ¢ 76 80 68 15 10 10 27,20 | 30,50 | 21,40
Is ©dzO{f
oz My O
Y O2r dr ¢ 79 85 72 16 10 10 31,40 | 34,25 | 25,70
Is ©dzO {f
F_test *kk *k%k *k%k

F test ofsignificance: *** - p-level<0.001

sliLg' CidLJWYUHJ Y O2r dz" dgH T Y Odzy Of s Otc HOH O dz'fyy dzH °
Etemj ¢  hilsj tc’ Hy Y O27 dzf dgHOteH"™ W Y Oy " dzH ' dzf O dzO B C
OY'" dzOk dzg" My Ofr dzh © Y O2 " dz" dZ3H OteH ' B I¥'Ode'YW daH O dztff 'O 2 >H ORIKQ
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Y Od3r dzor fiyr 27% Y"tOHT . dbkr My Odzr 3 Q220 dz" AYIQELO 202 H C
NO2T dz BH O dzO@ NN SIsjdBjdzg w OLOsTr QLG CJ-2%wH j hE"
HjWej?2 deHy OdzzoO B BS dgH' € BjtoH " .

P20 Ciljls' dz BtsdzlMOY Q2 Bdtedid @tc HAR' MY IOLAODtcHDOJ L HYWH J
MmMoOodzr hOdO2ZJ dvaddzd B ' tc HJWGEJ2HJ BSSdHT. (EZO2HO efMm'
Dtels Il tocdz' h EBtadAsah dzdd€r Oydzr Y StsfIsOtH ™ W ndzj " 3 O2T
YOty " dgH'™ dz@f Or dzO Y OtcO?2 Dtclsll todz'w mROdAH ' Y Otoly ® YizZH dzO 2 Oc"
N O2T" dz dZH O dzH O Y Odzfr B OdZ'' ¥ YO dzODr HOOD" EM" dgH " ¢
ndzj ' dzi B Oter 4% Y"tO2HT, Odz Okr Mf Odzr  O2r dzf dBH Ofe
Nd oz dzj Is' dz B OD Oz EM" &3H " SIsjtc MOds @8 W% "HEHWGEIR dizHY
"dzooOE T 20 T Y Odz j Islst .

dlsOlsdmisd ¢ Odzr y sOdzH Oz Y ts5B Odz" Y Y Od3r dzO' dz w02
O2Is0tcdz" YIsO2 IpkjdH' JCjd dz CeEtemyiIsls’ .-level« @00y O2 1 dzr ¢
BOW' LHT dz ¥V HjWGE 2 deH] BdzOtHsT {j@2)HED ddpd RE tddpjfis’ jda' " dzj

ro2r dzr BHOtANY' O OIsO2IsT dz BOW" L HT CeEtemjIs¢ " |
Bd' €l ¢’ dBidz s @gH' d&z' ¢ BsdzZr'f ISOB"™ &ZOHT .

SECIsj &3 ° BOEMr BHOOD" L jtelslsjlkzdzjteHy NEY Slsrdzr w
wodzgd dBOdZ YOty '™ dzH ' HWOBH@OS" deC ) @B dz'yd3 ddg © dk@Y, D0w ) d3
Okzr M Odzr Y O2r" dz d&3H Otc™ dgH OO ' B"dz CeEtMmjls ' h BOY ' dzO|
Y00t BBAIZHT. (W Bd' ¢ hef st (31,40d®fEs 00z inj ©ld
dz" My O™ dzH © Odz" dzH ' .

rOLOr CjuicpVYn ] dzajjidz L-FOERf zH4fJurly » 02" dzf d3H Ot
NN Clsj dsd OLO200dz SJLHJ NO2r dzr &3 hEf BiIsT Bd" Clsj 2
MOdzr Misr tDOdzH O Okr MY Odzr ¥ O2" dz Mls©OODT hef Isrdzrwvw B
59, 30% Y00t BffgdgzHy D dgjp dBi4 ,3205 5dz Y " tcOH ' .

sliLg' CjLjwH] EfM &3H' S jtH' ' W B €' @ Y 0271 dzf dit
BtsdzH'" . dBdz d3j dg, JjJVW beEdRRjdzc’ hEef wslsr 14,20 Mmdz YY"l
BOY'" dzOk dz" fmy OMmr dz@ w > 02" dz@ d3H Oter dzH © Odz" dzH ' .

llsO0OdzOf Isr w Okr i Odzr Y OR ' diz" dgy Oth)" digd @z EN@YZ dgB " tc D O«
7,20 fMd3 00t BtsdzH' . (W Bd' ¢ NhEf -2 BEO®OH)
LJtelslsjlz dz"myoOm" dzgh © Odz' dzH " .

dlsOlsdmisd ¢ Odz" Y sOdzH O hEef Silsr dzf W % 027 dzf d3H OtcH '
spkzj dzH ' JCJjrdOMZ REedpiQtdsHs ' w heff wlevdel W <B ', VID'1lc  BOWT
HiWGEj2" dzH] BdzOteH'T fO2HOZOME IspfMm" &' dzj B O2 &ZOdz" MisT
0.9 -
e KapKbeIHIBI MaJ jkaro (OakpLIay)
0.8 — < v
e AybIcnaibl )KalblUIBIM — TaHal |
S 0.9 4 o ©® ® AypICHalIbl JKaibUIBIM — TaHAI 2
%
5 0.6 - ® o
= ®
=
& 05—
0.4 -
® @
©
0.3 - °
l T x I ]
20 25 30 35 40

buikrik, cM.

dztojisr D27 dzf d3 Ede’ d3H ' dz' 6" dzg' W » O2 " dz" &3 EfM" BH' CIsy
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1 MmMEtejlslsjec® hOhr cOk HJOCLLOBRBBOMT EM" ddH ' Clsj toH " W
dz2' BH" dz' € HJjWGEj2 dg W 30O2r dz BHOtwH'  O2HOdZOdzEZ DH "' f
jJtejChHjreEylsry tjcetjMmMimdy dBsHjd dz Y sdzHOdO Is' ter

1+0.029*Bd" Cl" & . [SHjd' H' Yvtk 10" d Ets'
Ofmisr tezMmr L. BOtdzr Y BOY'™ dzZOkZz dzOte Y tsdzH Odz" dzOHT . 1 "¢
2HH.j dzf loefel p< 0.001 HjweEj2 dzH] MlsOIsdmisde
k3" dz" BOtdzr ¥V Ete' MisjteHj dz StelsON O Edz’ a3’ d&z' £ E ' d3H

rO2r" dzr dBHOtH" ¥ jw &BOW" L HT Moy Odz" Y CetemjIsec " h*
Islsjzdzj tcHj XY 02" dz@f d3H OtcH" f O2HOZOdzgz Yy OteyY " dgH '™ dz" O ¢
LJWH] Litlslsjkz dg"fmy OdzOter B2 dzZh O Yy OfMmr dz d30MMO
tey " dzH ' Y O2" dzOIsT dz Y O2 " dz" d3H OtcH OD ' BOY'r dzOk dg" My ©
My Odzr Y O2r dzr Misrw 1 ybpdaf 2 BOROGISOtL" dzH O N 11 CIsj
38 s/ GO B@edzh jte' dzH] N dzC jdz Edz &3 OdzEDO o3Il ABE ' dzv " €
rOL O CJLJWYH] YOty dgHT fO2HOdZOdZE € jL " " dzHj BOY
snf" &gH" d&z* ¢ 0, 35 Is/jc O NIYE'Gd QH dzG j radd QOpGutisAsiiidaeiids n p 1
NO2T dz dBH Ot dzH O Y 11 Clsj dkd OLO200dz S JjLHJ helf lsr dg
CEtemMibC  hisjte’ Y800t dzO2 sl fls' . o sdzf i35l QdzOtB OF | dzOz
2-s0dz0f IsT w 3 O dz B3OMMOM" dz" w Isnfm" &3H" &z ¢ Mp22 ¢ j M dah

slhLg' CdLJjWYH] YOMmr dz dZOMmMOdzr w  Isiif’ @3 dz' ¢ 3 C
BO2 dzOdzr s BBdZH" . wuwtsdsy d3jdz, JW IBEXRjdeE' Isifmp' dg 0, 1
NO2T dzOIsT dz BOY'" dzOkz dz" fmy Ofpr dgr W » 02" dzf d3H Oter dzH © 0Odz'
Y O2" dzf BHOter dZH O Odzr dZDOdz ¥ OMr d&z BOMMO s " BH" d&z ¢° O
(027 ' d3BH OtH' BOMYOk NJjBNEfL W EdH' ' ' &jd
G'LGE" WOMltteds@ms Hr Us BT dzOH'™ . rr Q2" dz" BHOGH" W IsT
"Cl' @ EfM" &g " € YOf " teOYIsOter dz" W lldzj ' dz X D dad o
JdHjIsjH" [12] Yypdgj ©jcjlbOydwdz vy C€jLjw "LOYI'T
1Jteslsjk HjtejCIsjte" CeEteMm] ISCag'drh jOL " WIOY doj mizde] Y ! dzF
tetslsj d dzv * € Y"dgH " dz' OF f O2 HOdzO dzlz spf" dzuv j to* dzj B O
O2HOkZOdZE CjL " dHjG6" LjtllsjlkzdzjttHj YOLD" d&OEzMr &3H O
146 s/ GO Y"tOHT .

[ OdzH' YOty r dgH' % O% jMSpL ez dy PRC Mz ki * Ptolgy GetlgL H '
OL" yls' Y B ' todz Slkjte yqdr & BB2T dZ"O 0,051 IS/ €0 HjWdE]

0.16
AybICTIalbl KaHBLTBIM —

0.14 \/\'\\ TaHam 2: 0.146
[\
>\
PIEIAN
/ \
0.19 \
0.8 \
q.06 \
/ \
)“ \‘x
{0.04 \
/ \
[ 000 \\
/ 0.02 \
/ \
[ 0.00
/ \
| \
A \
— \
KapKBIHIBI Ma JKak0 i \
o — \
(GakeL1ay): 0.051 ——\
AYBICTIATBI JKAHBUTEIM —
TaHam 1: 0.109

dlztojils O2 " dzf d3gH OtcH' T O2 HOZOMEZ bDH Misjte' dZ W BOdz OL

2 Mmktejlkjd "efls'w OLTylsry B tdys Ctds jdg ' vz @y O dd
 ODHO2 d&zOter dz" W) sY bpMjte' dz Odz' v CEeEtekzéej BESAEZOHT . n
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spf' dzH jted3j dz L H® €' L EffO2 B Oa@'ddzls jStg Lz drn j E g jogs * dz'
YO27 dzf BHOtH" JO2HOZOME" d&3j dz MO dzr Mis® dEdYO d2h 02 H GdzO daia
CjL " dHj BOY' -wDk "0¢ D5 AeedscO@FR " 22" B O2 H OZOdRO € j L '
"dZOO2HT . JtlsOhM O O2r ttd3Oh r dz'-lye vindslO Is<fn,IsG & 10 d jy W aOX' " dzH

rO2r dzf dzH OteH" § O2HOZOMzE dz" My OdzOtE" dzr, OG0 30 dadFOHiy OdsO
HjWeEJ2 deHd BBAZHT . Cdzgjtecdwdzr vy yY"dgH'™ dzr or B2T dzgh O h
fO2HOLOGE Isd' BH' Bd § MOROEOHT™ . r O df d&3H OtH ' )
f O2HOdZOdzz dz" My OdzOte™ dsj dz MO dz" Mis' tc O GldzH2CB O dggEB DT © dz ¢
48056 0, 59% Cjds BtsdzH"™ (wktejls 3) .

btcjils OR &' &5 EM' BH' Clsjte' dz OctesadddW dr ¢ IsC

0.016

AyBICTIATIBI JKaHBLTBIM —

taHam 2: 0.016 B

0.012

KapKbIHIBI MaT KAk
(6akpr1ay): 0.003

AyBICTIaTbI KAHBLTBIM —
TaHam 1: 0.012

szt jils OR " dz" BHOWGH' JO2HORZOMEZ bDH' Misjte' d' w Mm" W' d3t

4 MmMiztcjbljd M'w' ®dH' Hteslsjddz hr Oor &3 dzO ytsdzH Odalz D

pfMjte' dz Odzr Y CEeEttkzey BGSEZOHT. 1 jtlslsjlkz BOtr fr &ZHO Dt
stsflsr W Y 0O2" dzf BHOWH' § O2HOEZOdE" di3j dz MOdzr MisT-tcD OdzH O
sSOdzOf 1" 1 02HOdOdE ¢ joO daifijls 'B.OYf ddO®N @ , OD9tc ds@ herCdz" )
BOW" L-Hevel <0,001 HjWGEj2 dgH] BfSAZHT .

Dister IsT.dzhw Ols™ M DOL OYMlsOdz BB Mr dzr v hEdzj 255"
Wdlstsyj desL HOter dz" Wictsk flzf ke @ dz" Y " dgH "™ dz'l O " di® 2z "3y te Is Iz
Y O2r dz dGZH OteH'  O2HOMZOdZD Odz X E dz, B"dz sSdzOtcH'™ Is"tcOYls
sOB " dzZOH T .
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sjrndesdzsedw imr dgj dz MOdz" Mis™ D OdzZH O Y 02" dz" dBH OteHT W X Of
0,35 3ypdzgj 0,45 Is/ 6O Otclslsr teH ™ .

ANNOTATION

The purpose of this study is to assess the current state of i@yefgpasture lands in the semi
desert zone of Western Kazakhstan, depending on the effects of the maingeszong of farm animals
on pastures in seasonal and intraseasonal pasture areas. The study was conducted as an experiment in
the Bokeyurdinskylistrict of West Kazakhstan region, located in a sdesiert zone in the western part
of Kazakhstan. As a result of the study, it was found that when grazing agricultural animals in seasonal
and intraseasonal pasture areas, the qualitative compositiqgmastires was formed according to
economic and botanical vegetation groups with a predominance of more valuable species of pasture
plants in the forage ratio, compared with the control variant, the height of the herbage on pastures of
seasonal grazing (Spg, summer and autumn) was greater by 20.45% and 62.50%, and amounted to
26.50 cm and 35.75 cm, and in inf@asonal pasture areas, the height of the herbage reached 27.75
37.25 cm, exceeding the control (intensive grazing) by-55/85 cm or by 26.169.32%. Reducing
the load on pastures through seasonal grazing made it possible to increase the yield of pasture stands
compared to the option of intensive grazing by 0.17; 0.33 and 0.42 t/ha, and the tssagbimpasture
areas of the spring, summer amgumn seasons provided an increase in the yield of the green mass of
pastures compared to control, i.e. intensive grazing technology by 0.18; 0.35 and 0.45 t/ha, respectively.

vt dz MEOBHECEHT S ¥ 0O2" dz d&3H Ots, BOEENY @M< j§ tzj ' ¢
NO2T dz" BHOtHT 6 Mdzg' d3gH" dz' ¢, MM' BH . CIlsjtc Y OR d&zdr Mmr dz
Key words:seasonal pastures,-season pasture aregsasture productivity, indicators of plant
cover.
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ISEd3j dz [ 4] .

2024 YY" dzH'" W BOMr dzH® LEd&Z EM' & s"tOY IsT 25 d3dzd
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[ Oz hOwkzOh ™ dz O ModkzOMr dz LK €M' L HOM Iskz I h
s"tcOYIsr dzf O dz OtelslsT ckH" W BOWTr L™ Liste [ 4] . DHDOL OYfMmiIsc
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CJLiJWYWH] ynsC€ljidj SCnhj 4 oz
) E

zr
%,

02 BOODT dzr W Y O2'" dzr d3H Ote" dz 3 O H ' v

B3Ok’ dv @ eyfip'dafH "CGJlagHtg fiffp@)de’d * (de © dzO/

SECIsjd3¢ r OL O shhLe" d

| D%tﬁ‘”'zmg 3§ 021 0| ¥ 021 &O| 3 02 Ol

p ' il €adzj| U Eyoms EyoOms Eyoms j

bOdz'|sjLl|u0OdgsjLl  #OdzgsjL| a0Oda’| s Lk

1 2 3 4 5 6 7 8 9
Kochia prostrata | 0,25 | 20,00/ 0,60 | 35,00/ 0,40 | 38,00/ 0,75 | 41,50
Artemisia lerchiana 9,50 95,00| 5,50 | 98,00 6,75 | 97,00 4,40 100
Artemisia austriaca | 8,25 | 87,00 3,00 | 64,00] 525 | 72,00/ 1,95 | 54,75
Ceratocarpus 11,00 | 97,25| 5,00 | 75,000 7,50 | 80,00 4,80 | 72,85
arenarius

Chenopodi{ 015 | 21,25/ 0,10 | 20,75 0,12 | 21,000 0,07 | 20,00
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1 2 3 4 5 6 7 8 9
Poa bulbosa 5550 | 76,00 4,70 | 70,00 5,00 | 72,00 4,50 | 68,00
Tanacetum 400 | 8215| 1,90 |51,00] 2,85 | 68,00 095 | 41,85
achilleifolium

Lipidium ptrfoliatum 2,20 40,00 1,00 | 48,00/ 1,75 | 45,00, 0,75 50,50
Gypsophila paniculatq 1,65 55,00 1,05 | 65,00/ 1,20 | 60,00/ 0,94 70,25
Polygonum aviculare] 1,40 35,00 0,25 | 15,00 - - - -

L&8ppul a s| 220 20,00 - - - - - -

Thl §spi 2,00 30,00 - - - - - -
Ritill 8 1,70 40,00 - - - - - -
Alyssum

Turkgstanicum 1,00 45,00 - - 0,75 | 15,00 - -

Galium aparine 2,25 45,00 - - 1,00 | 20,00 - -

Agropyron desertorun - - 1,20 | 45,00f 1,20 | 40,00f 1,35 51,65

Stipa capillata 0,20 15,00 0,55 | 35,50/ 0,50 | 25,00f 0,67 40,25

Festuca valesiaca - - 1,25 | 42,00 1,20 | 35,00 1,32 52,77

Leymus ramosus - - 0,50 | 30,75| 0,45 | 25,25 0,55 34,95

Poa bulbosa - - 1,70 | 60,00 1,50 |57,00f 1,85 65,45

vt tedzj o da
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1 O2HOZOdEZ tj )y d d3' L WjdgjtedzjteH' W CEfIs' ¢ dzgfj HJ DI
HOY '™ Raatdbosa Y kEMOdz Mdwylsr, YuSlkjdi Suhj26jdz MO2r dz
Ndzj ' dz OteBlsj gPH' (BCIsj B SuUNM j2c6jdz MO dz deuizj " dz ©
Ceratocarpus arenariug b dggnacetum achilleifoliuns Il todzj tc* dz OlsOf Elskzcj BtdZOH
BOMYO Ispy ' tedej dz' ¢ B5YQffifji de€jetfe.;j Y OtcOODOdzH O 4

Festuca valesiaca YtCljddjd 6 y SHUDfer tkGE dzezO O 'ls §
Festuca valesiadgadzjHD e j ' dz' W YU CIsj &3y e dz" j o' dzj s ¢ jdzj 2 |
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f O2HOZOdZ 6N ,d43 dBtgOR, W7dzHO S jJLHJMJH, Odz YOty ¢
CeEtemMjkS"h O d@pdg dz Y"tcO2HT .
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CJLHJMiAH"; -D2z Odiglsy O®OIsIE0 3 5B OArenyisiajeignagzo tc @2 H 3 5 %

sliLg' BOEM" digH T Y X O Artednsialzlerdhiapyint d@ftemidia austriaca
Is Il tc d€pdia prostratals Il tc* d&3j dz B ' tc45 MBdf' €lstcg OB BIBIsT B ' tedzj Mis' €
NOdzfr YtsBOdZ Y YO d&zD'Mr 40% HJj2' dz OISOHT .

DOWY "B " dz 3 Z2JOMOB Qls BzO tc ' Arténilsia lerdhiapagzy dstemisia
austriacay sB Odzr v ) Od3" dzor fr hef tslslr8dz fiyds ectsdd® Gbdz B LSHS] G
OtclsOHTr . wutsdz dzj dz Y OlsOte BOtcdzr Y Isetls EZyomSjHjae" 3 0O
B"dz BOMY O IsIltelzlg] teeHO AdzOmlzf tdnjlsz NEmOdeder w EfMmEz’ dzj B O2 2
BOtdz" vy EyomSjdzjteHjcec' 1 Wjdkgitedzjte hef Gl Y"tcOd dzOd

dsWOT 10 3" dz "h' dgHg dBBOdz YOty dzH' YO dzOIs™ dz Y
HOY ' d€BtiPds Festucay D dzj B Oy O d&@dopyrgn degetsoyumls j € B' todzj M j§ HOd
CdJLHJMIH" .

[ "dzH OO Wdktstedmisd ¢ Odzr Yy Oz Odz sl tcdz" dz' € 16 Is 1l to
OteOMr dzh © dzj 6" L ' dzgj dz OL ) J dz' dzjAtsemidza apgiridgp, ARssuandzh E ff
turkestanicumChenopodium album, Ceratocarpusenaariusy b dzj Is. B . ) S" eOIsr dz Isi te
EC" " dzH jte' BOt jCjdzg dz OsOf EIC jdz ) E da

SESCIjd3, YOL Yybpdgg SNHL BIJLG' dzH jtc' dzH-] 6 YORY Iz dganm tg*
(dzje' L " dzjte" ) xd° CijLHjMiHn" . 1 'Stipa cppiltatez Adeapggn S E f 3 T C
desertorum, Leymusramo3us S EB " t6j & CJjJLHJMIH'
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1 Otedzr ¥ kel EZYyomSjnHj CESLj®e' CjLjwH] 1 Wjdjtec
Wdzsted Misd S Odzr v "y MOMisr yIst BODO&OE HJjtjEIisttedzi &P
nymoOm ("ymOMmisr Yy CJsQ Wdt'ddgd jE@aE O 61s Qs OdzOOdz 3 D dzj Y ¢
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rO2r dzr BH' Y Y jtedzjte SECIjdBE" CjLjWH] it y"tOd
YO dzf BHOWGHO CESCIjBE' SjLjWH] ‘YW jdiidk sHicd| 8B@HBC

16 dpdz dzg W HJjWGEJ2 dgH] BEBAdZH'T . DHDOtYy'"  dzH' X O27 dzf d3gH OT
OL Y Jdz' dzjls'" dz BODO Y ibfjm M &3H' CIlsjtc BOtG.
Artemisia | erchiana, Artemisia austriaca, Ce
bulbosa, Tanacetuncah i | | ei f ol i um, Lipidium ptrfoliatum, Gy
CdLHiMiHOY OGHBOBHE gspjdzar veONnse, Ritill ria, Al
aparine CeB ' toj € BO2YOd&zOHT . Pol ygonubMfy®aHi' Cusl jster' e , 3 OLdB

dBMdzh jteHj MMmjls" d&2@ BO230OdzH T .

DOY'" i@z y O dzp Kodhip jpfMstrata) Festuca valesiaca, Leymus ramosus,
Koel eria cristata, Agropyron desertorum fMmdwalsr
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THE USE OF CAMPHOROSMA (CAMPHOROSMA MONSPELIACA TO RESTORE
BIODIVERSITY AND PRODUCTIVITY OF DEGRADED PASTURES IN ARID REGIO NS
OF KAZAKHSTAN

ddzdzs s Oyqw
1LdLCO" fesHbkClsdodsfls! §OMlsedh d Jjj tjLCdj € d

,SOL Or MisOdzO 8B Iz M dz&[andzjtsde’d Wij € JJigdsilo VPR stc OB L Iss2 f ts
o efmMdzindedy cGtH'™ 1Isd dzgj HsfMisPBE Jof Bfpskedzh sPhkj B i
dzOMmj dzj dedv, dzjfftcjtcr adesets tcOLoadlsdw ftesd3 " dzj dedetsmls d
oL teOMIsOs h jets dL GSHO 9 G tSH HO9 dzj dzd v Odzlstets f ts
tcOMmisdlilsj dzt detsfls: d ftsyslkz. Clstsd fdewEteodg@as dis aa® ozt dpldag ¢ s
fOMmlsedhdzr = 1 SCMdMlsjd3 d dr HJGEGwLOHOYJd. [ OmMfftse OW
LOMEh dzdor A tGJG'dTSdZO: 1 Of OHdzsets s OLORMISOdZO f(tesdMmn
1 Cdztse d Y fr]QtSGts otsMMmisOdzats o dzj dzdlve S HsfR. tcOL tolzh j dagdz' =

1 OMmtsdzj dzd odzw jIsqw Hds?2 dL MsOtj2hdr d dzOdBE
B3d to g . 1 md B'[SdZJJ hdesC s ttOMftetsMistcOdz] dedetsy L Oftsdzj d

M2 ©OMEMNEE EcttLkz HAY Mjd MESEtVWh kRisKDMI$ azsa &
BdtstcOL dzessBtcOL dW¥ Ctoedisots? HtosHEzCIsdodatsmisd HJjGtOH(
f sid W dgr Hsd@gd dzedteze hdj odHT™ Cttoeddtser n tOMisj ded 2 : l
Schrad. ), SO stesmMd3O dtsdzf § dzd 2 MG OW (CamglEar s ma
Ceratoides), gtsdzv dz€ © o9 sMiIstsydzOw (Sal sol a ori ent
QOQWBme%O Bsdef J zd2MCOVY + bkjtiMCjd Mjter 2) . wlsteOls
OSLH] &z 9o0dzedd Mtsdzj EMMlss2yder 7 Cbkdz IskdedH ' d tdfO Ids) g2
Colsster j JjMisjMmlse jdeder &3 BB OL 5d3 OHOf Isdtetseo Odzgr € [k fdzt

l 13 sBLBt] & MsMtcjHBIssYddE o ded Z3Odedj dzO s Oc
monspeliaca) Colstelzy disy dzs MuyudlsOls! tHdd& dL dzO
L Issets tBLSKGO WwWodzw jIsfmw ftoesd dzdzt Mistcd tetso Ols ¢ tsmdzts o
~nOOCIsjtedmisd < d COBRY stets md3r dBsdetf § dzd 2 ME 52 H dzw )
ftiosHEzC IsdodetsMisd HJjGCtOHdetseo Odedz" = f OfMisedh o L OMENL dzd

1

ANNOTATION

The low productivity of pastures and its sharp fluctuations in the desert regions of western
Kazakhstan are due to the natural and historical factors of this natural region. However, in recent years,
these pasture deficiencies have been further exacerbatedsadt afréhe rapid population growth, the
continuous development of industry and transport in desert areas, as well as the increasing pressure of
anthropogenic and manade factors on vegetation and soil from year to year. This led to a violation of
the stucture and normal functioning of pasture ecosystems and their degradation. Mass degradation of
pasture ecosystems in the arid regions of western Kazakhstan is rapidly occurring, which leads to the
need for ecological restoration of these destroyed pdsiuals.

Salinization is one of the oldest and most serious environmental problems in the world.
Widespread salinization of soil and Water Resources is a growing threat to agriculture around the world.
To restore the lost biodiversity of forage productiafylegraded pasture ecosystems, dominant species
of forage plants were sowrKochia prostrata (L.) Schrad.Camphorosma monspeliaca, Eurotia
Ceratoides,Salsola orientalisherbal supplementKéchia prostrata (L.) Schradt Camphorosma
monspeliacar Eurotia Ceratoide} The strategy for solving this problem is to grow-selistant crops,

S0 it is necessary to identify plant species that are naturally adapted to conditions of high salinity.

In this review, we will focus o@€amphorosma monspeligoahichcan be considered one of the
most representative halophytes. The purpose of this review is to show the main biological and agronomic
characteristics oCamphorosma monspeliadar the restoration of biodiversity and productivity of
degraded pastures in @driegions of Kazakhstan.
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ANNOTATION

The article presentghe resultsof a studyon the developmenbf raw materialconveyordor the
productionand provision of livestock needsfor high-gradefeed with high productionand quality
potentialin the foragelandsof the steppezoneof NorthernKazakhstanDependingon the soil and
climatic conditions,the specializatiorof the farm andthe saturationof its livestock foddercropsare
selected. Theghouldhavedifferentshelflife for mowingin orderto ensureanuninterruptedsupplyof
feedduring the springsummerautumnperiod, be high-yielding and with high foragequalities,grow
quickly aftermowingor bleachingandprovideanimalswith food for alongtime [1]. A significantrole
in solving the problemof feedproductionshouldbe givento high-proteinperennialandannualcrops.
Feedsmadefrom a multicomponentmixture mainly containmore energy,protein, and caroteneare
readily eatenby animalsand contributeto a more completerealizationof the geneticpotential of
animalswhile reducingthecostof concentratefkedsperunit of production. Tancreasehe production
of feedwith highenergyandproteinnutrition, it is necessaryo selecfpromisinggrassesvith longevity,
good adaptabilityand forming a highly productiveherbage[2]. In the raw materialconveyorin the
conditionsof the 20232024 agriculturalyear,all the cropsstudied in relationto the conditionsof the
steppezoneof NorthernKazakhstanformeda fairly high yield of all typesof feedprodiwced.A good
yield of thegreenmassof thestudiedcropsof theraw conveyorduringthefirst periodof usewasshown
by alegumegraingrasamixture- 324c/ha,or translatednto dry matter67,5c/hawith afeedunit yield
of 48,6c¢/ha,digestibleproteini 8,57c/ha Thehighestyield of metabolicenergyperhectaraevasin the
following sequencedor greenmass- legumecerealgrasamixtureof 1 mowing(63,45GJ/ha) cornwith
Sudanesgrassof 1 mowing(51,98GJ/ha) peaoatmixture (32,37GJ/ha);for grainoats(27,65GJ/ha)
andbarley(26,46GJ/ha);for grainforage- peaoatmixture (10,56GJ/ha) barley(7,04GJ/ha)andoats
(6,99GJ/ha);for silage- cornwith Sudanesgrass56,81GJ/ha).

vt 2" dz - MMEH | ©tsdze jdd0ide .9 ™M 3 r HMEB" toy ' dzHMhSM Y
ety Gt d3H * dz' ¢

Key words:the raw material conveyor, feed, perennigrass, annualgrass, grass mixture,
productivity.
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ANNOTATION

Rice (Oryza sativa L.) plays a key role in ensuring food security in the world, thus the study of
its genetic diversity and the conservation of the gene pool is critical for the breeding of new varieties.
The first step to establish a core collection is to collect accessions of local and wild rice varieties that
may have unique characteristics. For effective breeding, the phenotypic and genetic characteristics of
each variety must be determined. Based on the adlected, breeders can crossbreed and select
varieties with targeted characteristics. It is important not only to develop new varieties, but also to
conserve traditional and local varieties, as these can be a source of valuable genes needed for future
breeding programmes. This will allow the creation of new varieties that not only provide high yields,
but are also adapted to the specific conditions of the Kazakhstan Aral Sea region. As a result, the creation
and maintenance of the rice gene pool not aoalytributes to improved food security, but will also
increase the resilience of agriculture to climate change.

This article presents the results of research on the collection, preservation and study of the world's
rice collection. Based on the results mfoduction studies and surveys of breeding crops, the rice gene
pool was replenished with 25 numbers in 2024, the total volume of the gene pool was increased to 1673
samples. Correlation analysis of the main economically valuable traits revealed ae rhliibl
correlation between the number of grains on the panicle and yield, panicle density and weight of
1000 grains. Four new specimens of the indica subspecies with high adaptability to local cultivation
conditions were selected. By analyzing the cormgirability, donors of early ripening (4 samples),
panicle productivity (2 samples), glassiness (7), and varietal grain yield (7) were identified. In the
process of genetic research, a unique gene pool of lines with complex donor properties for the most
valuable selection traits was formed.

sdzs ud o' jofndgsledud M<dd twimiwh", tdmh, Mmidydw, f

Keywords: genetic resourcesice, breeding, variety, adaptability, donors

I asnaNs oSG
(H&-I[H

I'o j Hjdgdded Isd gy s @Y dotsiis! tOMisjded2 Wodzvjlsfmw tsidat
StcOL detssBteOL dW | j dgdzd, o Mmasuted] Hif d2wlg dsdg,w 1S @€ s HIZOMB iS¢
fsdz Lse Odzdw o Bkdzzyh jddd ©WOmdsdd? Misklswdzy § tc © f dzb
fls Jdgd Mls dzr | ) difpsitedds®  toj L fi tad p@RisaORIm BB smisd ¢ fistej i
SEtcCyp WL Odzdz" » ) dedd3d ftodL dzOSC s, CBbtter §j dBsck
dzj Cydtsdzadzr 7 tebisw jted2Cozfi3. ) j[ dz jdfOG dstis dizop'dst dzdedzd B H  Is+ fw

55

B d
d m
tc O
¥ o¢
md



https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/crop-wild-relative
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/crop-wild-relative
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/landrace
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/critical-thermal-maximum
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/breeding-line

Aoaga ceFdoFegagxg xgagodg

cetewydna btsyd e, vyt d@yjls foLetddls! dHjdBdYWdydt
fsmtcj HMlsotsds ISLOHJydBsdadzts? Mmjdzd Sydd [ 2] . 1 0detsdzj |
ntcOdzj dzgdw d btOdzhf stelsdteso ¢ d L OBHT™ N jots?2 f dzOL o3
wWodzwk Isipw ftojHYBYlsdIlsj dz' dzf &5 dmistsyded Csds 6 j dzgtseo  Hdzv &
fsmMCtsdz Sk tsded dzj Mkls di3jdz hj cjdese, CwIGEAATYJ Gz ls
teomlsjjﬁlzdkstejlsegls fsHHjttydoOjls d Wtttdddqtekzjls L Otetst
Eazzyh jdzdw ExJ4d MEh Mok hda Mtslstse.
1 sdzr h Ow  yOfgls! HeMiskzf dzse s dzOB KO L DEdfBHY 3

fsHHjtey o OjIsmw GctsmMkzH OteMmlise j dzdz" dsd ddzd JBHHjtY do O
1 Oyd sdzOdz! dzOw fMdMmlsy &3O L OtetsH ' h j o tsin] dpddPl 63 5 tcOWHUsY 2

4z d¢( USDA/ NPGS) . NPGS tslseo jyOjls L O MbttOlsjecduj MEBd
COOdiztse dsiB Mgz d © Oded J d woOmMftesmMteOdzj dzdJ MtejHd [y,
Eyted Y HJ ded 2 , 12 ofmjdddtedz m» ¢cAJj dzlstetseo 5 CEkd IsktsOd3é
Gtozffr 5 BIYHEZAOeSHD i3 Mjd NSt w2Mmise jdade" d3 d Mfr
mMette] d kU @OBHZ]Hzdats? § zOL @3s?2 tOMmilsj dzd 2. | dzsB Odz' dzt
Bjtejdzg 1t jcdvw, 9 OtlClsdyd ME¢ts?2 yomlsd Mmjoejts
Josds desose s dMy sz Lsoa Odedw 1 HOWdud MEdme EmMdztse
sMo®lidis? L OtetsH' h joars?2 f dzOL dg d tod@iidsd Wz B j - flzts dzfs € ¢
roOs Isfmw fYtsdzj Ldzr &3 Hdzw Ctsdzd yd Milse j dedets?2 tsyd dz€ d
dfJdedzts ftedBdzdy O sfqw ¢ Mddelsj Lk §sMdzj His9 Olsj dz' d

Fo - age

OL dztstsB te G Lgws? fiffsjodd g’ tsn Sz dz skte [ 1, 3]

d iorytasativd . ), ftojHMmMlsOadlsjdzr Mmjdzj2Mmlse L zOC s 7
OdzgdwW Hdzv IstejIsd dzOfmj dzj dedv BJteO [ 4] . o(dz fsdz L &z
L @LmeBict osCEMO d OfdpijtsQdsdzsdls § dzj BHBOYG Bb s © s
sodzr 38 dMmssydzed S sd3 B j dZzZC O d kZcedzj otsHtse . stesdzgjy Is
dz2" 3d ddectej Hd j dzZlsORBd CstedZO HdzwW Yy dowlsde =. s §tod
Isdzr = Mstclstse td MO, dad Osb s mM§ dzf Y d 1€ jsde tsdets - o T isfip €O
CsMmis! 8, OLsBOIdR, ofkMsd d MHjtey Oddj d@3 B J dz€ O
Mk O Is Mo tej d3j dzdz" d3 MBLISOd ttdMO.

10H j Y dz2Ow JdeW stedBOYydw B bkttseodzj ¢jdzgjlsdyj mMitsets |
" OF N Py dzdfigj dzg C yd S bodrislster [ 6] . RLojMmlsds, ylst ok
fr]l]'tsdzJLtSS(Ddzq’fr]J 9 Ijuyddedj Isr mwy dzjls Hdzw
Ld M {sdd, YlstsBr z02Isd deser j G
d otejdw, CtcOldzj o900y des dMmMMmdzj HEBO Ols
Isdzr | Mtstels® todmMO ftcj HMisOoadzv s ls MBS

BWHGSOQQQ

W%3&&

fﬁ 2

U to yddedets tsded Mz ddzd Szt yjor d3d r tcOdz
lj’cflsols‘;dzJ dztsfr]ISJ, dzj yd B dz" § otsL di3sy desmisd d
teOQIthsq’fr]lsq’QO d MrtcOdzj dzedj IstcOHdydBdedzr » d3d Mls dzr

W tcOL dessBteOL dVY CSkdz skte d dMmftsd L s Oded W

O dzOdzd L & toxpls j tOlskzter fsCOL Odz, Ylsts ¢ jdgjlsdyj M

L OtetsHT N jots2 f dzOL 3" ted MO Slsdesmd s j dz' dzts or Ml ts |

fjd MCBRtBsLY2flse jdder 7 Skd bkts. Lidzibdyujmssj O
dL 3 dzyd o sfls odezlsted (dstedsOpadle 3 asy fdzv w8 fyefJ dzv § Is W
CdstcOMlsdy 7 Odzdzj dzj 2 Gj 20 k ©OL M B Gfsej 2 GHAGEES

lddgjlsdyjmeéts] tcOLdstsBtOLdj Wodw jlsmw jHJdzMmisoe j dad
CSEHO jHOMGESBLOL],] ftojotwOh Ojligy alfjcdodaqydtz] [ &
cOLdz 5 fesdmMrayHjddjd3 B Yydzs HJ I dzmistcdtckzs Is B 5
BdzdL C stetsHflse j dzdz” d3d L OtetsH' h jor d3d f dzOL BOBY, tOL delst
Hdzw M dzj Sydd tOMmlsj dad 2 .

[HABZOCts ots BBdescdr MistcQ®Or Zde@ B € DQH MY O fselzH |} gzo s
s ftedd3j oz, ® 1 Odze dzOH § N, dzj Mdsslstew dzO tsctetsd3dz” § 6
l]’tstsu;dzls Cdzdzj Cydd L OtetsHT h joats?2 f dzOL d3" tedmMO® BT dz d
dzj Qo j defflso 5 BeteOded yd dztsdze i degelg i ay j ME &z ysindetzo & s Bist
g dzj S ydtsdede” = dzd dzd 2 . l tjLEkd O] Hd&Y ©LOLtOBBISS(

56


https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/plant-breeders
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/plant-breeders
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/agricultural-science
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/agricultural-science
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/molecular-biology

ISSN2305 -9397. Xaagn Regbagt n2025:2(48) 1

sMAtsHd & COyYjMiseoOdd o 1 Odc dZOH " MlsOdzs dzj 5B 7
so d keojddyddd] clRldesW sdHO 90ttdOyd?2 tdmo |
SHEGOLHjdj ddj &0 Octks! (slsdy IRRI[ED]sHJBEE & ipdzts
LdzOyjdz §wis: Octetst S slsd {isigatedricd CLzOndsd jdsizs7 Is tedsdza
o' o f dzsh GiHigRfy, JdstsiteHsddzr 0 O &gF 2 o L PRIOY idd ® Ddedzr =
sHS OB ddzd Bk i fysndedsoadnd rices y H 3R] dsdedz. € O) . uvitej k
SHEd df 2 d ddplaodidett dd Pc Bfdges (dzd $§ dz0 shdtse j Mssd
&, fedhfshmise dj ddz’ = ¢ dtziindasiy dfly o3 9sdess f o g a1 6 dz'dafp fr
OCt ©OMlsj dadw cestdsetse t©dMO ©BE&OHOY IS fMlstd
skOodzj dzr o BHddz eWH ) &OMsWE @ BdE diftzs sk tsdrsdzdaR P
Cf dzOo O deepvaterriaf ) 1@ BBdzdz. ¢ O) sdf @ME PP Is § tsdsc b
dzj deder 8 wflssd d ftod dJL BT Bsyle af fods sy dj@ddlds Hlis
O Ils ) dsHESEdM BT HjEBfEOS tjC, §sHojtyj dede 7
sHqUjMSd L OB dvjd & fdjh Odedets s HYS® | ) dsts s St6 £ tsdat
d5 bfduidapiandfos o®dzlz. c¢0) . sO3yHT2 dL orfh jdzOL o Od
@O0 Bdjj &jdSdj L Cskdfr (efmjcet 17) o L OsdMmddsh
Eidzso 2, toj >y dBO smshgqu C O MB® O If Gy ® ddsR i) p SHHW
OLJOMC 2 | se@EgE MSS2 ctkffj. J1tdjj GHAdESEs o d
psMssyds?2. [MsOd d j cmzqqr Mefsswls L BHdSEE Isd
] &qtej Mkh jmsokjls >1750 dOydodOd df & d dj>HLEd

7

PEooOIGRUNOFF ,_§
)

e N N - ssgw::.a.g =

O- P IQIAIFNOLD

D7 o3d dzdzd ts dzts © SBteOL Yytso L OtetsHT N jots2 f dzOL d3' f
( http://www.fao.org/3/i1500e/i1500e00.him, 9 C dzg yow sBtOL Y’ tcOL dztstsB to
fsfzdvyd?, d JhJ st |tk d By sige cOL yr 9 51
t]’tsJanlsOadeBls Mtse 52 S H dzts dL 94 dzd yo2h dn mMsCtse d
GjdzgjIsdyj mMSkzs gL d&3j dzeyd e sfyls+ , Colststolz® Bsy dets d MY & dz
or M sktctsy O2 dz" metslzisdR?@dotc FHEISj dzv d3 d € dzd di3OIsd Yy M
stci Bz hdn d&ide hj Mjdz MESAaBLWY2Mlse jdzdzr = L OlstcOls

IfMmMiets o Bty dOMydlsr a0t ls tsCtsdzs 100 s Mwy Mstels:
Wsteds ted MO Byj dzaj des ftedd3j tcdzts o 120 tse dyjvdadzts e\tiz daf jydflsfte
1961 eHO d®RREN jciplgo dogwsjglic O dzts 2y j BBdzj 4 10O0IRRIT fpw y tSE
fsmilsOa ddzd B J MY tejiyussitedddsdzlz ¢ Ld@Dy@yilz 21 9 ¢0O0 oM @
sOCdds tsBteOL s todfMm fJjtco 52 & jzdis WstizdeHs 2 § 5 drdigsiftsls s h dIGED
MsrteOdzd dz yd dzse j yJ mise tsd3. s ydmdzz d&wBdesear =7 HJjtey Olsj
Eyted yHjddw [D15] (OB d&dyO

v OB d&Zd\yQ Oy d sdzOdz! dzr § d d3i M HEOTHJztcl O lszgodzdy dz< fs dzdgjj &
Cjehsf &ZOL &' t©d MmO

[teded 2@ L atOjdzd j , OBBtej [ j MistsdzOR sy H J dzd J
1 2

Centro nacional de Recutsos Genetios (GENARGER JtcOLddzd O, 1t
Bangladesh Rice Research Institute (BRRI) [ OSSO, 1 OdzG d
Agricultural Research Indtitute (ARI) t Odze zdz, 1 dte
GroupGermplasm Resources Institute (CGRI) 1iSddz, sdlsO©
Taiwan Agricultural Research Institute (TARI) v 02 ykzdzg, v 0O2
IRAT i department dAnelioration des Planetes [ Bdalf oz J, Atsl
National Bureau Plant Genetic Resources (NBPGR) 1 ¥ Jjdzd, RdzHC
Central Rie Research Institute (CRRI) sOkIsOC¢, R dzH

ALL 7 India CoordlrzztI%del?Fl)():e Improvement Project MO2Hj2OB OH,
Central Research Institute for Food Crops (CRIFC) I seBte, RAHTA

National Institute of Agricultural Sciences (NIAS) A k¢ E@eifos dzd W
Office of Rural Development (ORD) dlzo jsdz, (iMmfks

57


http://www.fao.org/3/i1500e/i1500e00.htm

Aoaga ceFdoFegagxg xgagodg

1 2
Malaysian Agricultural Research and Development Insti| |k s qzkO, [ O dz
(MARDI)
National Rice Improvement Program (NRIP) ] Otco Odzd § Iz o,
Pakistan AgriculturaResearch Council (PARC) RMMdzOdz0OB OH, 1 C
International Rice Research Institute (IRRI) [ Oded d&zO, A d dzd ¢
Departament of Agriculture ] JtcOH jdedW, 2z to
Rice Research Institute (RRI) 1 Odze $s€, wvOd
Plant Genetic and Germplasm Institute, USDA 1 j dzihdkp w2z ¢
ALL - Russian Rice Research Institute (ARRRI) StOMmdztsH Ots, |
Vietnam Central Institute for Agricultural Sciences MOdzts?2, 14 jls
West Africa Development Association (WARDA) [ sdztetso d W | q’
International Institute of Tropica#lgriculture (IITA) RBOHOdz, 1d¢ ]
Institute des Savanes (IDESSA) 1tsdS, 1 jtje M

J B"oh jd3 wuut BesctssBtcOL d | Wteds tedmMO Mmtsmtej +
Zso © d 11 RR td MmOl { t€dzjs Jtc OlnFiztsls rOftgw Y t tsHfBIEf Y Y s o .
sdzdzj Cyd?2 MmMomMlsOodwels Ckd sdejdr fsSHOadHO Wit
1 9j¢Cj Hdzv  dL Eyd ddvw, Wsttdddtetso Odzdw d tcOf
Lis sfqpyw  di3j ssrj tcdiddizs 3d § dets dgd{in@e s dMm" 9 ©Oj Is s,

A~ —

o d
¢
2
oz

iHtse Odzd j , dzOf 6 O dzj dzdzts j dz@ d p * wfn dzff Bzdz§ y dfgls o ff &
JHtS9 Ols | das tdats@dz@L dgé), s tSIsH § dzi dzr = G J difdotc z € I8\ Iz 15 daB izt
G| dsdREL @ OO §tsddkzs §shmdjHse Olsj d! dsfils! &0 thdse j

dzC ud tsdzOdz’ dztf? S dspapmEiBed j dzdets? G j desBd S d  ted MO.
BOded )] bkHjdvjkmw sk, COC 1W¥WjCldodts or §tsdzdz” Is
¢
C_

wEs o

N’

kjtedmsdSk d d&O CO0Cdj dOkydey j LOCOHSd ttdmO «
UdsdzOdz des? d Cdzdyj Mmise j dedes? @ desBdCd [ 16] .

jdasBJSC O tdMO BSCOLOXZO fHtojtsBtoOLEZE M jj odzdwdsdj
mqs L 2Oy d Is fiddaig S d 8 S de@Hn®9 Hj ZOW tdfh Cstesh dd
Wj dzd¥ &Ok¢ & Chkd skwOR. RMMdj HEo Odd™ ¢ dzsdsd S
1Hb&t§bt&@®w CjEBICO, CthttOw sldashdlshvy ¢
dzdzts COls' f gfjdg Hdem®® | dzddGgOMls Clsts dd3j jls ©hdesse
fnfndz,lHtsaOdzdl) cdjdsisjday & zofizv ozt .0  BudisaiAs el dzO W Gjd
jHBsMsOo v jIs fsmdzj HEe Olsj & desflsd ¢ j dzsdkO Isr fw y
CydsdOd des? ¢ jdesBdSd (dHjddsd¥dsoydy o dse d
dzd \ Jddgasss? 6 j desd3d & d (€ tsdzd yJ ) lstowjWdgd@Riss( ot o) dedzS © @ F ) Is «
2. A 7 0z yd tsdzOdz! dgO S tsls ittty €2@O0 oM df N de® o S 2 W Iz dzC y d 2
Llidsdd | tjfmbth'  t©dM0O, - Yaktsd@distuee Lhdimssts O L diox
BdBdzdlsj Cd BzlsOdidstse, dzOBGEL' HOME R (sSolstdscs
Haldz T Bz d sdsidSd d HeMiskfdr j] BOL' HOdgdzg 5, daj It
Bisdzj Cedvtedy j] WkdSydd ¢jdesi30 tdmO, dats d L otsdwsl
ftojosmMosHdy | fMstlsO o Bd hdi ®K&OM" sOB OF ;

.stsdzd yj Miso j dedz®d | K tp detLap{LfGiazERP Mhddidn dzj H s Odzd § dzcC

ftsMmdj Hise Olsj dz detsfisj2 d MOdMmisdSd HhY t§tjH]jdjdd:"
sise j dedzsfls j 2 §ofldyyd?2 twdno.

52110 I Q0.0
N ®
gog%

" &
N &

NsSE T O o
g[ﬁ

TR&

[BtoOL yr LOtesHT h jots2 f &zOL 3" ted MO dzj 9 j oW Is dzts
[ sOryzaitsH j ey dls 27 ooz ec jfigesidZO, sioa © dL Ctslktster 7 wWo dz
(O. sativad Oryza glaberrimg , O 25 dL dedr wodwslIlsmw HJCddBd, fr
tcOMmMf ctsMistcOdzj dzd j 53 d { S sdzsedyd MEts?2 OHOfIOYdJi2 [ 17]

J Hd2OC 15, dzj Mdsslstew dz0 BRtdsy twWOLoadlsdy d ot Jyo
L Od3d dzd Is Istc OH d y d ts dzdzlz ¥ mMddzlsj Isdyd MS z& d/ ddzd cdBts
dmmdzj Hse Olsj dzd o BB d&ZOMIsd 6 dzdes? dadzay J deitedd [ 18, 1

Bsdzj Cdrjtezpts S S§twO@onOdr , Jmdd §&OMMdu MSsj My dj

58


https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/dna-sequence
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/dna-sequence
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/dna-sequence
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/structural-genomics
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/structural-genomics
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/functional-genomics
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/genetics
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/molecular-biology
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/genetic-determinism
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/functional-genomics
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/genetics
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/germplasm

ISSN2305 -9397. Xaagn Regbagt n2025:2(48) 1

d2j HOls ©jLbd kOlsses HOYj] o GHOdj dds?2 §jehmfjcls
Heflsdy jded?2 cjdzsdisdSd Oftesediekjlsmy 5 BN jftoddlsts?
Cj BB dzdh '  dzgser 2 ksh das?2 Jdzmlstkdsj dEsOd?2, L dzOydls
seOHdydydsddes? fjdjSydd, SslsswOY oMmjcHO BEHJjIS
ftesdLotsHdIsj dz' detsfylsd tOL dzd ydzr = ttOMmlsj dzdj o sH Yy M dr =t

| tO&Da@ ifndz Hse Odzd 2L O fjls@dzjj MO kv | Oyd s dzO
wOMisdlsjd df &7 tj MktehMse tdMmO, OHOYF Is-§ tzth 3O BzdzyF NS d 6
Eidzse dw 8 tedmtsmjwddy sOLOAMSOARO. | dv Wsktdkdtess Odd
pCdzs yOs hdj ¢Jjdajlsduy MS dfin " dzfdzdids,. dgisld Asass tg O L asc EOtelzd v |

ey nnj Oy dd d e i VTS el sl d) dlsuod © 0o )
e tej d3j dadets?2 Mj dzj Cydd tdmO: dJiBezddljil d Mistshyj
Emists2ydotsimls: ¢ OBdTSISdHIJSﬁJ dilsmistg | MRz HEszudsHhis
deddets? bsSMgudssflsd, dLB' ssydsdlz L Osfdjdds, LOMk
CjdetsWisdzh O tedfijjeOu L d ) 1 Isdd3 qLizyjdedj, MsLuHOdzedj d dd
td MO, MbateOdzj dzdJ dZJ”GtEdelﬁJﬂZﬂI]ﬁﬂﬁﬂSQM@dJ g dzj ¢ yd sdzdetsc ts
dzsor n, BBdzjj bktetsyO2de n, or MsCtsC Oy Mmoo jdzdzr n, kMt
fselsse t©dmMO f dMfsd LsoOddjd dsjlsHse ¢ jdzjlsdCd
fjtcjwOBBlsCd d HEkEJENEE. Ny de e O dpdsgzts fyls * .
[OjtedOd d djlsh]BidnMesdsed Bipd? H 5o Odzd 2 W o v dz
Btetso 52 ¢ tRiRkzj CIyrdtd, 1 RR tc;q’an dzsd3d 6 © G J dzd Isd ygd fr

tcdmMse sH Mise O,F, R 0 feoBiAacjHdizde” = dzO0 dr sMdasede, n dzRdd X,
mMddzlsj L Jtetso Odzdz" = o ftesyjmmj ftojHr HEN R ¢ jdaisdyj M¢C

1 sfyjfip) 3 dedztse s BOL jted OdzO HtetsotsHddzd otebkzydzkzs 9
Qo dfd s fMls d sls ¢ s uy dis® ©Y Mg s 'dAE daOj div dZ§ OR  H dzd dz
idHE HjdvdCodd 0,3 & Mj E2d0 M jpd fotxrd dRzdz ¢z
stetsL HE . 1 BicdgO® &7 0l o ® jtoj dz/ Hj dzZw dz2C O d &G Holk~to
00 Ljtejdad Hj dzwde€ O. wudscrezsisOededs df Wi s sz d HejOR, 5 t6 O f ff
0 desdkj tetse (tdmkzdasS 1) .

HNU’J&"

tdmMzdis®&mMlo Ctdzdzj Cyddeder » tSBGOL 1
SOYHMT2 MttstssBttOL j Yy dqLEZyoj dis?2 Ctsdzdzj Cydd tdmC

l;‘)dtf duyds § &b dbd, L Olsjfds e soa@fedstc G s lso fz usdatmis ¢

59



Aoaga eFdoFegaagxag xgagodg

t Mz dzslE€B Bte d3j Isd dzs ¢ S tsdzdzy ¢ yd tsdzdz” =

1OWHE M ftedodz yj dedd d3 MstelsstsBtcOL ytsse dL 1 RU HIck
s sdzdzd dedjy dOYdodzOdz! des?2 Ctsdzdzy Sydd fElsjd3 sBMdzj HEso
tcOL dzd yoOs h dr-tpf B =L OE g g Isdyj MS ddsd tMmtse j dzdesMmisw dzd . R
mMelssdmMfr sOdzdw o Ctsdzdzj Cyds 9 Cdz¢ yj dw OC delg yhtly s B fig Odiz)
Mddalsj L Jiecso Odzgdz’ | EZdzdC Odz dzr | Wistcd3 HYtsHodHO iddnde O
ki tej dedzr 2 ddendCO.
rdzv sftejHjdzjddy IjBftse dzOyodz dtsets teishifndetOs dny A3 dz
Yyoheorn 1jibbted o ftojmdtdd efitto fxduBEdkBRcORzE®RJ L
Mtsdzj o sz tc MAGIYotatw(tyj2 (LstOUs 2 o OtcdOdzls) . 1 tsolststedatsfls!
hek tOMEdzOHT 9 0dzd 50 Is¢ Odzd B tets otddedyf =~ H diryfj depy dztc s fryl
siBjdzt €O) d C¢tsteihC¢O 10 dOdetdjj t©OLesadlk'rn ftoster
{ftjHjod dZdJIJBG)LBdZﬁ]ISdﬁLleUQd: f O tc @d3jOlsi tit@els, | SHIG PisjOG d d
efdsdedz 2 d Cttejdvydsdd 2 O0dzOdzdu q yjfipstsfeds 0 v
J deh OQPTd3 N2 sdud MEd2 OdOddt  6yjdito ¢
d zO ! BilssHBsd Milsjoern fHtespdr » MEtejh do Odzd 2
shddz, s ko jteyxH]jdds Ooltstc®, ISOC28 3 Ji HEMI

Odzdzj dz' dz" 2 OdzOdzdL. wlkOlsdmsduyui MSd2 OdZOdzdL B

MmMse ftsotsHdlsMY Me dzOMdes BOIj BOIsdyj ME 2 d3t=
Njdsdzse dyj MEdj dzOBdzs Hy dedW ftetsotsHddzd fdMisj B3O cf
OYyP$ &z nNyddOO ds s stclz ® 10% tOmlsjizff B8d Mtsts
did B 75% tOMmMlsjdd?2. [Idj yoOdzd Mmdzj HIzBh
i, ftoHtsdydisjd dsils! f§JijttdsHO sl Ols
©misf) dag P dzdf W tsB SH d dzd ﬁjtsGdzOﬁ]dzBOdg;md;J‘r] %
B "B QhgidDs Bz B O dzeRE99 7 1H OU2BSE4 9 B Otidgasoh j

ou
s
|Zi5h

[dz2v sftejrjdjddy fesikClsdo dsisd ¢ koo ds?2 dj Isj dzC
o sl da@MEtEj L Oz 10 cdOodr 2 RBjlsj d&ZsC, Clister j O
MEzRtsct ffBdae) dzd 2 dqLdjeWdd Gl kosod™ fsys' HE
BilsjdSd o o ftew Bdzj dzdzs 3 M tsfls 5w dzdlafy Is & 2 vedj et fipls dfs o€ @RS
ftsdzj ¢cOdds o M fudsdedisj d& o kenGdeRQT)e.cMisd ¢ § tdzj ¢ Oded ®
1i cOflsj dzdw dzj  Ofsts dig0c dets) dguits dzj3j 56 20% 0 @O fig Jsdeds S € OMO
L j dsdid; ¥z ¢ Oded W dzj Is, dzj B Sidis OfEQ ] dd e dfgls EpisisDa@ifaes s O dz
f tsdzj ¢ OicRds"edzi B 515 j B Gzji dntesjj h OTzdzts | .

[ OBGtOstedy 2 OdOddL oCdf yOd GftjHjdjddj MdjH
sBNMjid yYydmdzts Ctash sd'’ &O ddijdsjediOiz! da ¢ ) ks dfsinf§ so , d3
BOMMO 1000 Mjdwd ovjRndsdksecduyjmSkzs syjdtkz (e
flsjCdztso gH detsfisd, Istejh qdetse Olstsiisd | dgn iy jdes@ WEELHGQ). G

60



ISSN2305 -9397. Xaagn Regbagt n2025:2(48) 1

1 syo SdftsOIsd yd MS OW COtOCjtedmMisdC O L sdz d d3dls.
otoj BB 9j6jlkOydoddzsets f jtedsHO ttdMmMO 2024 GG.

[ibjtesdsedyi MSdJ dzOB dzt6 Hj dzdwV YsCOLTM 90 ls, Yyl
Elsts2udots ftjor " Ojls Mmie] H dlf tefialsptisizz] Is dzd Mtc O 5P dzP & | dg
SlsCdztsdzj dzgd MsMisOoR).dzs[ +HEZOLE,( SOBUWdyPHdzs dL sOB dzd y
9" AaBHO Bjlsjdst d dOyods dodsyds?2 nfj dasihilsd) B' dz
L 2Oy j03td d3tsy jIs d daji L dzOud o de'Odz@®Wj,L jdzts A RO dEfs C OL Odz, -
dgs dzv tslsCdztsdzj dzd j tsls Mtej H dzj Bdztyeb@dsj Isdzj 2 o Ote! deso Odzts

OB A (P esdscdyuj MCOY SOOZGIL&dMisdS O khmdsed2, 2

20232 02 & . .G SH
[y ftcj Hdzj MElssYdzZOW Is j%RBY j Oz tg
Mted Hdzj 34| Mtej Hdgj d3datsc |+,-C Mied H dzj d3dk
o j dzls v B tg 18,7 19,0 -0,3
{ClsvBtg! 12,9 10,6 +2,3
1 S B to! 7,8 1,7 +6,1
{ fJ dz 13,3 10,4 +2,7
[ 4 § OB ts! -1,9 -4,9 +3,0
C dzo Otg! -4,1 -6,8 +2,7
AJ 9 teOdz! -2,8 -4,5 +1,7
1 d 30 -2,9 -5,4 +2.4
[ Otcls 5,4 4,0 +1,4
oY o] dz 17,6 14,0 +3,6
[ O2 20,6 21,1 -0,5
I j f)dzO 14,5 13,0 +1,5
R Y Oz 29,3 26,7 +2,6
RS dz/ 28,0 28,3 -0,3
bockzfmls 26,7 26,2 +0,5
[Jlsts 28,65 27,5 +1,15
10 Mm/ A 13,38 11,37 +1,9
lted di3j u@E@Affsdztsy jded) 6 J 56E0OLq WsHBHOGE s Ip dz]
sB dzOMIs! , s OL OAMNISOEAZCGEBE CHIEB O dzOH Hi8WHo di

[Mdeser L jdkjd dzscts WsdHO tdmshjsbddls@&s v §HEo ™ |
MsH j o) Odzd j d8 ,c0zUREz M) Cs 0, B detOMf IO ) LiAshinlSlsltg Oy HAfdds | o Mt
80Is/ €O, L OMtdiids ¥ OktasgH dts o dzstso ' -3 B H 'Y to §zf dz ¢ jczlz
ftsdsdso OlsT j . 15Yys 0 {CMYfjteddj dZlsOdz degsets EZYOmisS ¢
TOEOCkjtedL 5o Odzd ! fdzj HE® " @.disd Ghe j ddeshlsy 5 ( sO8 d

UOBEZPBYMWOteOCIsjtedMmisd SO ftsysr €Mt j tefdiciy dielsoC=ir fiplissoc tsdzdiz
MsOydtsdzOte s OL1 RR tdMmMtsotsHMIsoa © dd3. R. r O~ Oj 8 O)

| Bt ) ksl PdBsde , %o of sOdd , % | ypgd
Lisd to1 | 5fls O fsye’ 100¢ 65U f5dy Levﬁifgdz
f) d3 % HCOs Cl SO, | Ca | Mg Na % ]
0,028 | 0,068 | 0830 | 0,17 | 0,021 | 0,023 Mz d %0
- %9 fddz o
0-20 1801 112 | g4 | 1858 | 1423 | 82| 1,25 | 0758 | 9%2 | L oy
0,031 | 0,067 | 0,835 | 0,18 | 0,024 | 0,028 i dZJdZVJ“v 2
2040 | 82| 1,15 0,835 nd .
0,342 | 1,902 | 1595 | 8,41 | 1,82 | 0,802 L Of s dzj

61



Aoaga ceFdoFegagxg xgagodg

[ ifmMiss ftetse j H | dadi WzOd fy ffatey fHittodOiggdddls O dz! dzr 2 EyOmistss
1 RR tedfimsotsHMmMlsa® dd3. R. r On @ ofGxgls GlzO 4§ tdijCe. 5 d§ i@y d
dzz ¢ B stEzis Is dzOW , G dzd dzd MisOW Isw y j dZzOv § 5 dFifffzGdefHusidin Cdig d3z
L Jtedztsor § Ckdz skter . MmOtOCIsjtedmMisdC O ftsyor Mstslso j
sBh jfteddzv IsOW Hd&zW HOdzdztO? ffutcisdz'j.H j1d® E YO © PV B iz O
Gz d 22 s Qo dzd 9o Odedy o jtorndesisd yYd SO Hdzdddztss OL
f zOdzd tetso Odzd j o) Gdea]. M HEO] ocQ @ 2 YyOMIsC © dzg® H j dzv dz€ d ,
f shijeacz ydzlze . 1 dzj MJ dzdf O L HlaOW B tf fsdzf Ws,tc dIBIOY f so sH Is! Mw Is

t i dd3 toisthigfbfew dedetsj] L Olststf dzj dedj tsls ftsmjoa O HEs o
Eyomlsse LOLsfdjd 29 &GOvW. 1 jtte sdzOyOdy dzOV5 cfgaiz B df dzO
fsSHHjteYdo OdzOM! dzO 1 &R csOdefV Hig] REdzdzSE BIs flzB, M
Btsdzj j Htelkzydzr » eoefmMiatHBe, MtsLHOdY B&ZOesftdwisds » [z
zzyh i 2 Emeosvwjd@smisd odsmddzr = o § SHEC 5tcdfS U tfmdxie toj dzd
BOMMsetsets C kM j dad o ydnagBsdkmwe sts kD jigds d B Jj MY jtoj B2
oM Bsots?2 M jdsMmisd, fttd HBMisdyjddd SCShktttts?2, oGHTE
Metstetsmtf j dzr 7 Wisteds Stdzdzy S ydosdeder = BSBWOL ytse dzOMmiskzy dd

tdrkzd? sOlsr d df~fndessofmif gl deded ¢ OB W Stedsdtetse Odad ¥
Gl dsWsdzH O ttdMO ts o dOmMlsswh jj otejdw WwWodwse Ismw:

Q) Wtstedsr dL LOtkzBjydz" = 1 RU;

B) Gjdibduimcdy dddzdd, RklsOdls', ccdBtdH', ydl
OdzOdzsed d Htekzcedj dzso ssB tc OL 59 Odzddfry dz’ f d dilsijdejdCtodzd] =gtz
dz

GjdiIsduyuimSdr ¢ jtodd3 dzlstse . ]l dzOh dr dMmMmdzj Hise Oded
YUd sSCs8 dHydsdWdydtelzg d3r o3d, dzOMmdzj HMiso j dzdzs L OC tej  dz,
fslssddmlso © ttOL dzdydz' = 6dBtedHBse d MYy tsdzlsOdzdzr = dBlzls Odzls

Il cftsddd f@dzts | dagmdzj kiseo Odzed 2 5 Gsz sd¢Jj fteH B
fiJtedsHO d o"weddzd ttOLd § GJjd&f, Blsoajlsmlsejdeder § L O
L m, E d Ef 2. Yano M., l zawa T. [ 29] fsCOL Odzd , 1

S makd . Hdly d Ehdl EMSttwel o' &3jls’ o Odedj o bkMmdtse
Eimdzse dWwa HAdddsets HdY (rr). RLEYJd] dOMdzj Htse Odzd
ftoso jH] des (Bdetse d d3d83 ] &z y jfddzddzd Iz fif Is3@dzts © d dzd Ylsts yJ tedaC
CodadstelBzE MY Hobkdw ¢j dzOkd: A (Pp) d©® Resdshsd 1
Hsd dzOdzlsdz" 7 S st dzj d3d dzls Otcdzr = ¢ j dese P b tc PywdzjHeOg s, W
sMsOd d | IB@REEERZOYdg jlsSsor j yihkd tdmMO &esskls B |
ddzd SCwOMbsE® YDEE® dzgdedy W OotsdesdHse, | 4 dzj Isdyj M
5CEOMSO LOodMmdls s ktjn tOLd&Jyd R ¢jdse (tdhkdss

1) Gjdz v (nsdscjd), (EAEgeRstdJaduhghsjed O
IsC Oded MY J ydw d yars® y&fddz S d ¢ o3

Oxpacka
nepuKapna

Kalad
lenormn | K|

t dMEdgsC@®@MEO fijtedCOtef © L jtedzO tedmMO ted Mtsyd |
( d fmls stymzda@vu.urgau.ru/images/Agricultural_Journal/2020/09_2020/Kostylev Pl.pdf

I d&Ohdr dhmdjHse Oddws o fdlssdddSor ©OL d&dyd
sOLOBHts | RR tedfmMtsotsHMmisa® © 2024 EtHkz tlstsBteOdats 6 dz
ts 23/102:; tsl02W) 1P75 eSS jd & SBLOLYO (ts 2

62


https://agvu.urgau.ru/images/Agricultural_Journal/2020/09_2020/Kostylev_PI.pdf

ISSN2305 -9397. Xaagn Regbagt n2025:2(48) 1

[27; ts 23/ 15), BHAIO dg3dsdnigrofgpicy J tadgsfzdiis WOk jiEHRts ot
tcOMeC 2 Yo jzIRBIP3L-8808y-8853bansmaticaGust. (e Mz dzs S 4 ) .

3
¢

2
s

HSEEkEEBEOL YT MO f WJdOdkjkkd cd SRHEPI

lddetslsdffr BtetsL dOYj d Mddo tsdzOddas i3 el dz20ls 2 tgg & j flzfs:
(sOGBdZdyoO 3) .

v OB dzdiy® DL yr, tlssBtcOdzds’ § o cjdzjlsduyd Ml Ctsdzdzj ¢ Yy
AJ deslsdff ltesdfmn sy H ] J desisd s tsdzd ygj Mmls
1 dL S stetsMmc ¢ dBtcdH dzt Ea 6
g CtstesMmy J ¢ G dBtcdH dzts Ea 5
Yjtedzr | s G dBtcdH dzts Black own 1
i w|
"uda‘sidzl;‘gb‘s‘sa*’ro: G B tedH dts Pb d Py 3

RL CtdSbkztemdesets d Ctdastetsdz desets Mistwlssdmyfr ls Odad W
dzdded?2, orHjdvehdjmw of MCdkd Ijndtsdtsedyj Mt ddd Mme
102;-184;-1G#M;-92CuL-2-2-121, wWlP-R, 6l) . | cjdtsWsdeH 1 tedo dzj
MotelsstsBteOL § Y OtcOBMEts?2 Mmjdzj Sydd, Colststesdge ftedfr
MlststsBteOL jy B' dZ fsdzzyj dz sl MJ dzd Sydodzej c© [ tsteczd
1 0ydsdzOdzt dets?2 S tsdzdzj Sydd tdmoO. vOCYJ] GjdesWisdzH o 5
108B9 O fghsr, Y dzO dz.

] toj L zdz sOIs§ fsdzj o7 R (oefmrtsy d Miss | 9" Ltcj 980Oj o3
zOB tstcOIststedz” = ( Hdzd d2O 3j Isd dz€ d, WstedzO L Jtodetse € d, (SN0)
syd des¢ slstsBtcOdes 2 Isdfdqydzr = ddzHdC O W tsted3.

IMmMjets o ¢ j desW sdzo Ctdaf MQ ditss 26 2dsD4 ne sBteOL yso (IO

s OB dzdiy@ teOL y* tdMmMO, lstsBtcOdzdzs" | © G jdesWisdzgH s o 2

uls to O dzO stsdzd yj Mlsots tsB O
, indica japonica
VLB jCdhk 2 L miss
s OL On Mls ( 21
s OL On Mls ( 2
4 21 25

I SBhjd oq@ydisemedazs? StddjCydd ttdmO ftjHMlsOs

63



Aoaga ceFdoFegagxg xgagodg

v OB dzdiyg@&MEs O | OydsdzOdz! dets?2 S tsdzdzy S ydd tdmO ¢t s

Jkffr BOL Yts stsdzd yd Mlso ts, N ls
[dtetso OV Ctsdzdzj Sydqdvw | 1183
1 jtemf jSIsdodz | MtstelsO 59
lddilsdyi MSOw ¢ tsd 365
stsBfilse j dzdz" j d dzH 66
RIStsSG ts 1673

{Bhjd udmds Ctsdzdzj S ydsdzdz" = desdzj tetseo HisMisd e dzs 1 ¢
Hdzd Isj dz' detsy RrteOdzgjdzdj o© tjekdzdtekzj 3" = EmMdazsedwn, BLEH

14 6JIsOy(d tsdzde t@fs HftgjdidddsHj. dz! deS fglsizO o alzf @ § A gffds ez M o 2
9 IkjBfjteOkztcdzr » d cdHttdsedui MSdrs EMmdazsedwr 5y dzt
Hisdzy dzO B '™ Is! dzOf tcOo dzj dzO dzO MtsL HOdzdJ MEtstesmy § dzf -,
Ylsts s L dzts to HIg['dz)C OB jsSlefigfrO M j o j odes?2 cteOdzdyd 2 tedmsmy
WOCIktetsdz L HJ M! wWodzw jlsfqw ftotsHBdzy dIsj dz' desfls! 9jGjls
oL By dets otsLHjdzm 90degdj Mtstelsse tdMO M ojcjlsOydtsdads
f sdzz yOls' segOt@db ety 02. utsCttOh jdd fijttdsHO ojcjl
Cdzd 3OIsd uj M d dizq Emdztse dw &3d , Cslsste’ J ) SlIsH J dz dz" §
cO2cdzdtctso Odzdz” @3 MselsOR. I L lssiizz, CO0¢C lsdii yoils 14
o h O h z8  totdg’ dzdod L[J3d3dkd.

456 dzOfdes By Isj SHOdzdz" &3, de¥ dz2 BifMwy (WOLO 9" AtsHC
B dz syjdzd ftotsn dzOHdgr d3. mE8% 3 detsdzyf dzdizj L alzOndE® \j jpxizdiaf
9 tOLtjL j Hdzj 2 ¢ 0L Odz, Yylsts o ff j tamjtsiRdatsd sazj IS @H 3
9 Ote! d tots 930,dAts -6HsHB . )| Meovwied2® g, fEsHBd lsj dz dzts
LOLtfdzj dzdv fftsfjotse otHE?2 HEts dzOyoOdzO or d3j Isr 9 Odzd v to
z MlsOdeH Otels © [-1d0d j Hedzj 2y lstfstsLdz@) , 7 ydtsigizjej 2MPC2t3te tsntf v iz j 1 @
fdtejudmdzj dz o OBy 6.

1 ©d B 5 dz h;? mMestesmy j dzsMmis: & ~nOOCIsjtcdL 59 Odzd ¢
l jdzeted d, RMY Odzd d, RsOdzdd d 1J4f0O0dkzO0. | OtewHEz M dad
G dzj sdui mMSCdj Sdzdzj Cydd ls OO L@ M) SRis 6-486Q ~AR) S o HEDf tsaf s H M
$4269,-26Y,-167.-169.-249,237%45 -3945,-2469,25(,-23¢.,- s/
279, ts 23/5, ts 23/40, ts 23/102, ts 23/ 27, ¢ts
o ISd udhdj d ¢ OECBifEOHS dna & dgs RS e shY § & d5 ¥ st d5
ML H Odg &z mMoOitsdy Mjojtedesdy HftejHjdzi tOMftetsmistcOdzj «
sBtOLY" dL sOLOrMEtsets 1 RR td GselBf MRSPQ-2G&..- BJ] r O~
271,-16¢6F,-16H, 2855 [25D,2%4,-23Y9) , 9rHjdzjdede' | (5 MEts
UteJHfHIzﬁqJ GsHr, MlsOBddz! dets MBrtcOdgv 6 Is HOdzdesy Mo s
cOLtejLj dzjls.
v OB dzdiy@ sBctsff j dzf | Ctsdzdzj Cydsdede" | SBOL Y
4 1S tds O dzn Ot | ) s d ME B H§ d rdzg?dsflér ;g;g

st [ dH] Tt sOL OmMisOdz 85

1 2 3

3830 l Jdzgted W 70

4693 RMY Odzd W 76

5516 StcOMmdaetsH Ot 73

6317 L ¢ teOd dzO 70

8642 RIs ©dzd v 70

5458 StcOMmdaetsH Ot 73

584 dLjtBO2HYO 79

3837 sOHYdSdMIsO 78

64



ISSN2305 -9397. Xaagn Regbagt n2025:2(48) 1

1 2 3

5478 stcOMmdztsH Ots 79
6811 140 0d 75
s [-279 | j dzG tod W 75
s [-48 s OL OrfMMlsOdz 73
s [-165 s OL OrfMMlsOdz 75
s [-269 s OL OrfMMlsOdz 78
s [-271 sOL OnflsOdz 70
s [-256 s OL OrfMMlsOdz 79
s [-285 s OL OrfMMlsOdz 75
s [-102 sOL OrMisOdz 71
s [-250 sOL OrMisOdz 71
s [-46 s OL OrMisOdz 73
ts 23/5 s OL Or MisOdz 72
ts 23/40 sOL OR s Odz 75
ts 23/ 102 s OL OR s Odz 72
ts 23/ 27 sOL OR s Odz 70
ts 23/15 sOL OR s Odz 72
1 o §s 2,35

1" Msls O to@ffde jud@jd2d. j dzdL S stetsfdzr 7, dzj fsdzj gD hda M
sHdzs dL ftedstedlsjlsde » dzOf ez dzdeD My deg ¢ yd&d dtc &m®.
Ctodzdzj Sydd tdmoO 9 Otc! qtetso OO tsls  -20FRB39,MMBORB4AE,d dzd d O
V-20FR341, sOLOAMlOdy) HEts 136 Mdz ( MstelsO [ Otey Odz, [ OL &
iflsOdzH Otcls© [ dH | tetsls eztizh j €z j d3f tizgf deC J Bf Isj dz€ d € orf Mtsls
tojHj dzZ@4 , 21, 00 dadzj¢h j2mw Ctsdzdzy Sydd orf Hj dzj dets B tsdzj
rislsts? @Ml dgd L7 2 0L OAMlsOdzO, [ smdd, vSwOddz , |
Hiclkz ¢ 2o Ohiiftc Oedz. dzd o™ H j dzj dz7 S OtedzdStsor j Wittdsr tod
SkLdd?2 d ttOdy dtese Ode" dzO@ bkted IsdfO 5 MistezClskzte
dz' d3 o jtendadds BBy HBEZLAEZdjd& 5 MtcOs daj6ded 5% fifs |9 tc j |
p)
s

O =

HazEd@tedzd Cs® " 7 Wisteds ddi3j dzd Mtsdzsdid dz0 ) tcOs datsc
ELdzd?2 (2 bdf). R 10 BBtOLYtses lsdzjfmjder ¢ Iste
dlsj dz' dzes ¢ tstelsiyijc tf tegi HI' O lpd B[RO dz' dets?2 € tsdzdzy S ydd ted
dzd detg B dfyls dzgj BBdZj j 80 M.

ltcsHEZCIsdo desMBitcseBi B b d® dets iy l©'0 g Is j dgdsd j j H dzd dz" ,
sL jtodzj dzdztsyisd o . dzx@@ydnciz’ A 00 ] azjj dglg dinlstcizCIskzter LkZtotsy OW
ZO0 C tsdzj ydzlz® ff icCesidzdus§dipidsitss o dz0 d3j Isj dz€ j . Cltsls g
his( 488, ltdd@steMSd2 CtcO22908MMGEPL OmtplsDAB . hIs. (s

10dBtsdz hz2¥ yJ dgdesfls! o COyifmbej dMrtHddsEes d&OIs,
BilkjdkSj fjHmMsOodvel Wattdr dL mMstOd M of MSCSEOL o
d SlsHjd d' | desdij O s OL OR s O0dzO.

lrMmsCtsj] cjdslsdfdyj MS s toOLOMRDE Bifg @Wddg: @ 288Rls CLdats e8dz i
OLjtcBO2HYOd) -188%, 49060TMERR) . 1 0detcdjj Glsadydeh
ftcj HMIsOodzj dz@ o IsOBdZdqY4 7.

H
dz
J
H
Y

IrgEITgo
— ..
§SCTRC

s OB dzZdiy@ tc©L yr, o' Hjddehdimw 6 ftsHESIsdo dtsMmisd ¢ dz
1 sCOLOlIsj dz .
1 tod L dg ; StSd_qulithE ] COkOd
Mls © dgH s d3j oty B ot
1 2 3 4 5

65



Aoaga eFdoFegaagxag xgagodg
1 2 3 4 5
s5880, 5519
(stcOMmdetsH Ote) , 6
6267, (uvStOdds
Y azts
ledq;l;nfnc 93 120 d 26 6(8]1410""'"&”“”‘1@&
s [-80, 83, 89, 90, 113, 114, 16
182, 190, 197, 201, 216, 256,
287 (sOLOIf
5462, 5519 (st
6317 ( vS-833a[8da3)
1 ¢t ® 6z
Iﬁ?mgwou 327 | 34,0 d 18 (8 6442 (CL(Vlskofgquw)
d (AteOdzydv), 681
51, 80, 102, 139, 165, 198, 25
(sOL OrMlsOd
5462 0lsdzOdzs,
(stcOMmdesH Ote) , 6
(LStkOddzO), 84
[ OO 7438 6875 4698t
®jlsj g %0 3.8 d 23 (RMEOddv), 46
8642 (RIOd&JY) ,
s [-83, 102, 113, 164, 183, 19(
198, 254, (s
RL &G4 dzudoe sfils: d&3OMmMm" L JtedzO d3d 3j6dkS2d Hfil§ -&@ds@ di) te
(s$3 sOLORMOd:) . MOLOCI] EdhHEER BC et asgztc tgy i) e 26 © d
sOB dzd yj 8.
OB dzdiy@ SBslstste’ j Stdzdzj S ydsdedey j 5B te OV jytzdzMy € fstRd cgz® @)t
] L [vied] ) ] ydhd fonne., [, o
gosﬁoszltwqm"s rHB- J6OMmlisj R BTV L j ted o dats )
d or d3gd Is Y 9 o!z,( ) W Cls | o
O dzd W , ®Bilsj J BY| Bjls] 0
1 2 3 4 5 6 7 8
uls. J { smmd 85 110 110 32,6 3,03 | 26,3
IdLd { smmd 82 112 116 29,5 312 | 135
AdZOcd t shmmd 82 110 112 30,2 3,09 | 18,3
0 &zOd { smmd 83 115 129 28,0 3,04 | 19,6
stjf'| (G6mhd 85 117 116 28,3 3,08 | 18,6
[Oowhd uvCwOdd 85 112 121 29,1 3,03 | 116
S-7438 AtcOdzyd 80 110 121 29,5 3,07 | 175
S-8441 | j dzc to 83 100 132 28,5 301 | 156
ts 23 sOLORM 80 102 151 31,2 312 | 27,6
ts 23 sOLORMm 75 90 115 32,8 3,09 | 21,3
ts 23 sOLORMm 82 105 145 30,1 3,03 | 277
{s 23 sOLORMm 82 110 145 31,9 315 | 27,0
{s 23 sOLORMm 82 102 123 31,2 3,06 | 243
{s 23 sOLORM 80 97 152 29,2 312 | 267
{s 249 sOLOAaM 80 93 142 29,0 3,11 | 268
ts 23 sOLORMm 82 83 125 32,5 315 | 26,9

66



ISSN2305 -9397. Xaagn Regbagt n2025:2(48) 1

dtcj H dL z2yj dzdzr = sBtcOL yYytsgJ dids d3o fiffjtalyl L BzO £ © &3 Istolg
j s 0Odedz’ J] © B Misdzr = Effdzcedw s COL ORMIsOdzMS d J
dzt dzr j eorTHjddehdjimw 6 ftetsHzClisd o das mdedL s 2
detsfyls+ s (OHOfIsdo dzsfls ¢ cOMMydlsOdzd ¢ O¢ f tot
n OfMlsjded?2 ¢ tBhjdBE SCtddyj mMsek o r'-ifj W dadz" -
imMédd Efmdtss dw d. lted cedBtedHdLOYydd do3
dgffifts B dzj dedz’ j € 3§ Misder o3 [z aigsm iy @Y dusjteigd d s Is H Q ds jdaisdzr
stezfwdzg j] HtsCOLOIj dzd € Oyj fMisvas@ 3O dedizjfefa@Ptougde rn2 o
tclstso 52 ftedL dzOG , Cslsster 2 f sulsd dzj a3 dgv-§ Isfmw )
d 3OIsd fpidfisd R k tsdz2" oBLHjd 90dddw. 1lthi sty | dad fo dzts
qae) € M peld defe O dzd yO¥ Is IfbEldB IS0 51 | dzj fo2f-8 j Gz §f (
dzdzsLipwtzizj J (3, 0) MttlsO ttdmMO. ] O! Jeso OB J Wsted
78, SteOMmdetsH Otg) 4, 6 (RLEBGtZH, stcOfmdzetsH Ote) .
OCIsj tod tOFODBar] fif's D GREHO16)2,99s (L EtOd dzO) |, 8414, 8
60 (Jljdetedvw) , 7438 (AtcOdzydv) , 28684 7 d LR WDpzdsddz
8s8[, 216, 254, 256 (sOLOZMsOd) .
1 dzj dzy OilsfifstfrHsj' tey Odzdj Yo jlbStsear n d SCtdtsmMitsear 7 yjhk
YyjdesOn. yvjdz o hj fdzj dgyOlstsmiss , Isjd3 dzdyj orf ntsH
szWJlsIﬁ]@D/o).tdz@tslﬂsacﬁlsfr]lsajdzdzts, E dzeyh dr MmMtlstse B Ydz
118, 0%. 1 dzv OdzOdzdL qtelzj BBs?2 S wdzdzj Sydd tdmMO L dzOy
8% (6@dzLd ,dz s OLORMls@Bd)4 1t | J22hcEYY )Y s 1 0detsdz M
s TROUWUOLFOdL 5o Odzd ! dzj BBdese dd MlsOtr j Mstels ©
dzdztsié d fooHBdZEso Olts? Wtedits?2 L jtedzgso Cd. o 1 Ists?
0%) tBhd2 of AatH Sk’ Gt MeOods dzgd® M Mistels Oi]
1dL e dlziy diflsigfge) § 17, 5%458, BIBAZGAGD) d3g16,' 5518,
stcOMdzsH B P , §317 -2088&0OddzE)H,y d8S6d4fRls Oz Is-@BEgd Vv ) |, S
ﬁ]ggdZGfG’VS)75 (s\ o &BdZ\pde™ ) ( c B9 ) ( R ®26dD) , ( IsifdeALdY ) , s
3,1

BIRFTF S " TIS
Ql—Oq_-

TV NI ING SN0 Q-3
& r2

o

FQ&“

NI IpPr— o
Qﬁ.om';l-g;

8071138 8-54@ ,-1 $q.-2GY .25 .,-25Y, (sO0LODMEGBI) . s

1146,4 ,s (171, 182,183, 2585, 25%7, 27498, 27D6 ( s©Of O~
1 sHESl § j tojfciOu@G®BEfOLdmMOstBdlsj d MSdi d S kdd da
L 2Oy g ls jhgztogets S toj Hj v s sMv MlskClbkics? 1 dHsmyij kO
L &zOudlsj dz' dats tOL dzd yOs sfw 5 MstekSlkiej | dHshY j tedO
Htglzc'nﬁ&dzdztsfntsw ddzd yOflsdydets BOsso OW, Bdjj t' 0 dOW

1itdtse Cd Mt Ml S dzts eBdjHIpl j dgL dlo dm tish o pst€dg 25 o ' S tSH !
COyujmbsoO. wuwljSdsodudsy 2 1 dHismfjted dzy"j foslsdets
fjtjteOBBISS ] L jtedzO, Bdzj § ftwtsyjdz d o djdz "j22 MMl
dz0dBtsdzy § Mibsj CdzsodHdz 2 { dzHjsmibp to B AqBds) sAdc (I ]) ¢, y d s
(sOL OfR #B8@BdR) .( Isj-BZGHY) (VEBOJ&O) 195 (s OL OF s Odz) .
viejh Jdzse Olstsfmls: 1 dzi 5y j tc d4CB 7a O tay LBl SodCipherbds s Hdslz d2Y

P o~w
N

©

sOLORrMIsOdz) . 1 0deBdzi | EMists2MY olstgj Cd detices@ IsERERR[E ) W i dgt
(0L jtcBO2B880GY4451ls () j®@ABEY ) ROUH4698 (RMPWEJY) , 3
(sdkoRg 11 s(1-$266d) (LEBDGE&O] ¢ FAEAAN A 385 (A tOMBYJY) , 5
s[51, 68§ 990) -19p ,-16Y,-114) 18P ,-1%Y.- 183,139,261, s/
245, (s0OLORMisOd) .

Il MmMtotej o3 dedzr = tor desydz" = Efqdzsoedwas eofmy BGBAd hj Is
Motclssoacs?2 Ctkzfr, ColttOW WwWodvw jlsmMw 6 dzOo dzr d3 1 ¢ tsdzts d3c
I dLEyOeh j dsMws df tfiBjLtoyd tsiddsiss s f ted L dzOC o Ote! dtetse Odz
9" atH Ctkfr o0k! HHEBHOIOEZREBIOAD 4 HE%T7TRs 7% (sf 105, s0
9" atH Cwkfr (69, 0% d 2483 ) ( Bf sz )58 6406 Yy3s o( rsls O dzd W
s-8642 ( R{lssOdxf3*/)56, ts 23/ 109, ts 23/40, ts 2315 (
COLORrMIsOdMSdd d SCwOmMdsHOttMSdRBd cJj dslsdf ORkzd, o M
sBteOL YT RIsOdzd (, Cysded d, ANtcOdzydd . MmOtOCIsj ted Mmls
9 IsOBdzdyy 9.

67



Ao qga

BFdoFegagxag xgagoQF

Coyjf

vsOB dzd Yy oz Yh di fts Isjmdesdzsecdyud MEtsd3 f 5C OL Olsj dzv d
: : - -
- i 1,[Gtsq,m:1Rc_JIzH,; 1 dzj dzl glsj ¢d UtGJISqdzL Il masH Cte
COsOd Hjddj| "LEB spie | 2dHdEs o O0lsMm EETI
¢ q % iy ) BB oo
S-2483 CitsddYy 28 18,1 89 7 69,0 | 61,1
S-4693 REOd&dW 29 18,7 94 7 701 | 62,4
S-7438 AcOdyd 24 173 95 10 711 | 60,3
S-8642 REOddW 28 17,7 93 8 70,7 | 61,6
RLEZGBE| stOmdes| 46 18,4 99 7 722 | 60,4
] Otelsdd s wOmds| 27 173 91 8 717 | 61,3
{s 23| sOLOofm 24 16,9 92 4 708 | 62,2
ts 23] soLO=f| 35 17,3 96 3 711 | 62,3
{s 23| soOLoofm 31 17,1 98 4 723 | 64,3
{s 23 soLonfm 30 17,0 98 2 721 | 638
I dHj n
N OdZHﬂ soLOSfm| 23 18,6 79 11 67,8 56,7
tjLbd OT fdjo'n HOddG 2 B’ d&d (hfitd Lo Od

L dzj dzj dzlsts @ ftiosHEZCIsdodesmisd d Ijrdetsdzsedyd M&dn
1dtemsdz® (sOGBdZzZd yo© 10) .
v OB dzd YOO dzv yd tsdzdzOw fMowiL+ ftedL dzOC 59
ﬂ Rand =T
s o) Z Z g 8 o £
. T )
:b % '§ E 44 o) ‘T g K%)
el o = . 14] @ - ©
'g hoy 14 ke ke fe] T © o] 'g
B - = o = ) (9] < ot = -
1 tGd L dZ( % f:. E)_ et o — — £ ‘B
- ke < s v o -
- = [i4] be} > -
- —s
:1 :2 :3 :4 :5 :6 :7 :8 n9 :10 N1l :12
ol b REd 00| -051 | -0,78 | 0,99 | 054 | 0,95 | -075 | 035 | 018 | -0,01 0,82 0,24
L j tedzts
m | b dted! 1,00 | 0,46 | -0,54 | 0,52 | -0,71 | 0,30 | -0,20 | -0,18 | -0,42 -0,26 -0,04
% | d,lstsdzh ¢ 1,00 | -0,81 | -0,24 | -0,78 | 0,37 | 0,24 0,06 | -0,10 -0,45 -0,40
F I/d 1,00 | 0,07 | 0,96 | -0,75 | -0,37 | 0,21 0,02 0,76 0,28
e b/d 1,00 | -0,14 | -0,25 | -0,64 | -0,13 | -0,18 0,05 0,43
T I/b 1,00 | -0,66 | -0,21 | 0,18 0,10 0,70 0,17
o L - E:; o 1,00 | 048 | -052 | 0,08 -0,70 0.13
-~ ({BNh d2 N N i
i Clob 1,00 0,06 0,20 0,19 0,76
— :
m | A 100 | 020 | 0723 0,15
mojels g Coas 1,00 | -014 053
0 Is 4
m | OmMmo 1,00 0,01
1 L J tGJ [
") dzf day @ 1,00
2

vsO0Cdd3s BBELOL B3, Cstetej dzv y(d ts dzde’

56 C

2y Pe@EF L 5 dztz® o

prwodd Hehssoe jtdzt or MsCks MowL! djyHE Ctsddujf
f dzslsdetsfls: ¢ dsjlsj dz$qd o BsOMMEs2 1000 Ljtejd uvOCYj o
BOMMOD 0 L jtejd ®GBhdd o' AnsHEd Ctkkfr d § dj dyolssls
Cttetej dzv ydw. [ jyHE MlsjCdsedudtsmis: s d f dzj dzyOls sk

J
Cstetej v ydw. [ Odede j Ststetej dzvyqdqd dBjyHE

68

C s B t5dzj dzls O



ISSN2305 -9397. Xaagn Regbagt n2025:2(48) 1

0¢d wodzwe Isfpw d dzt sSted3
wo 6dBtcdHBoO .

stctso dz0 fstcOmls Oded j
Jdzj dzlsdzC R o semigzB e d nd

ftejH" HEN B FiBBT , HOdzdz J
9 jMmisd tlsBtste o tOdzedzedrn
ldzdwdzdj OBdsldumsdn
ttOMmisj dzdRdfipddg@d Btz § Yo
fjtedtsH fjtejrntsHO tcOflsj dzd GibjwsstesWdsects §dIsC
sdzlstsejdzj L ©. 1 Efmdsedw s AnfMsOdzME se s 1 tcd OtcOdz! W
ZOYodz detsets tosMisO, olst@®rl ubshMtseFemMbsEygto My sQ MEB @
MstelsO  ddddd dzaj dBsckls Wstcd3ddtetso Ols Hiszy dzr § oM
teOfmilsj dzd2, oMmdzjHMmlsedj cdBj dzd @ dafzjdadassiglisO l4ctO Is&zd i Ets
dztsj &3 o tsSH T .

Il COoyifmbej dM&EByazdg jsdzj tetcd L 4OL O MIsOdzM S dJj Bt OL 1
slsdzd yoOe h dj imw Btsdzj j o' MtsCddiid ft MtcOodzj dedt f tcO2
esMlsO o 1 CMistcj BOdz! dz" = EMmdzse dw A fMtej H™ (lsOBdEZJYO 1

e

5

o,
tﬁwwg.g_

11

v OB dzd YOdzZR Lz d o dzs § estwOMISOE N dj o EkMdsedwn L Omsdj d

T s COlOdzs ltesdMaYHJ| [ dZ2ddz2O0 tesMmiIsC O
ts 24/ 1 g OkzHBO ME OW 105
s OL 1 RER | s OL On Mis O 101
s OL-f tc s OL On Mis O 102
s OL1 RTR | s OL Or Mis O 101
2 MOk dzj sOL OrfMlsOd 102
4" tc wlzdizr s OL Or Mis O 101
ts 23/109 s OL OR fMls Od 101
ts 23/15 s OL OR fMls Od 109
ts 23/5 s OL OR fMls Od 110
4l 23/ 40 s OL On fls Od 111
gl 23/ 196 s OL On fMis O 112
4} 23/ 16 sOL OrfMlsOd 112
1 o §s5 0,25

T Mewm2Mise dzyhdn dsdj cse .
sted M Bzyms s2 flsjted d datsfyls: s
tdMsesHmise O dd. R ArijGFo0 jio, O LydEQ wpdushididrsizs  odwizls j
fte
s

O dzOdzdL HEsdetsteMC d
R sdz L se Odedj W

R
BicdHdL Oyd sdzdz § SCtcORAE & Ols thaHi G df@n ¢ T® fylg tdzf Y d ste
fls j dzepds fgr ro, ts u’ts otsHdlky dMMdzi Hiseo OdzdW HBdsteME g
O Mises ydzd C s yJjdzde" = ftedL dzOC 59 . Clsts OCkkzOd dzts,
Odzd tcts® Odzd | cdBtedHdL® Y gzl Bls o df"ecdstsfip'O dEii LS B Iz oy jid
sBJ dzdztsflsj 2 tisHdIs JdZJ?, OdzOdzdL dzOMdzj HisO Oded W yJ dad
1 s HOddz 8 dLbEyjddy CtieddOydsdds? M smntss datshl
(ssf CtesmMmOR) , dH j dz,lso[Wq’ucftstsa@dzr Hisdztste ' dzOd B tsdzj j§
(OB d2dyr 12 d 13) .

1 R
¢ d
tc O
B
i dz
ts fry

v OB dzd O &z@j € Y d s dzdzl Hjs dEsEs O LfuesH S Isd o desflsd  dsj Isj dz€ d

T s ok vdhas Csdl . o g (f ONO 10
dzOL 9 Odzd j| d3j Isj dz€ gi, [ sai
1 2 3 4
s-4693 (RMY 18,4 5462 (stO -9,8
[imMssD®L Of 1 -49,3 6266 (UGt 0,7
6312 (uvufts 22,1 3830 (u€t 3,2
8433 (1 jd -37,8 4694 (RMYC 9,4
7438 (At6O 24,8 6875 (AtC 12,3
s[90 (sOLO -24,3 6811 (14 1,2

69



Aoaga ceFdoFegagxg xgagodg

1 2 3 4
s{105(sOL O; 31,2 8642 (RIs( -18,9
s[-113 (sOL( 43,2 sEl65 (sOL 8,8
6698 (stOfm 29,4 s®54 (sOL 10,1
PlsdzOdzls (st 28,6 5519 (stO -14,6

1 H fsi 20,1 1 Y {sgi 4.4

lddslsdfr M o MsCdid ¢ sdtsy ity ds dzz@zd & dzbe dgf sEgt
(I a qHjdsd¥dydieso Ody HEdstOdkd mMoslks jlsflsaks h R t
16312, 74B®5,;1%3[, 6698, ¢ldzOdk468aNNHGBFBHIBe ] v dz

0 ZOmEE dudy & 5 sEHEBAE Gjdajlsd Uil 5666 MBEOE]H @L ¢
fj dzj S yqjsdiatigtss ftodL zOS 5o (lsOBddyO 13) .

U OB dzd YOS dzBte’ ) emjjCdagy Sdzdfte d L dzO¢ 50

1 tedL dzOC d [ Sdgste’ (s COOdEEl |
HCGosmyf j zsff s4693 (RMIDOUJIIH, B8 (s OL G
1l tesHEZCIsd o dats iy ls S-7438( NtcOdzy g4 41 ) j dzctcd

: 6266 (LSBOIT&O| NtcOHYJULPL ,-s
ulsd CdzisodHdasibs 105,-183,-137 (50L0RMk0O
- §s-6266, (LVBBAFLZYNCOBYJWSI [ -8
A 105,139,-1%7 (5OLOSMEO

1 jylzts o3, 9 twijLkzdz O] dMmMmdzi Hise Odzd 2 afWSdszzf dz
WiBtedidtelz j Isfqw g jdzj sdud MEOWw Cwdzdzj Cydw HBdetstetso Isq
fesHEzSIsdo detsmls! Coyd Mo ts, mMestesmy j dzsMmlis OHOf Isc
lrweodzj dpdz" PdzOdzd L d te 59 O dzdzts 2 Cdzdzy Cydd GJ detslsdtr te d
mMetstsmf j zsMmisd, ftsHkzCIsde dtsmisd o3 Isd d&z€ d, fnlsJdetsacfH
otoj dBW o jHJjlMmw yjdzj dzOf tcOo dzj dzdzr 2 Cted d W tste d3d te
Ctsdzd yd Mis pez@L Blsj dzj 2, sftejHjdves hdn u’tsts ledsdztsfnl
OHOf Isd o dztsyls ¢ d Hts. yJdzdzr § R~ OwOSCIsy th’fnlsq’ d.

ANBted3dteso Odzd j detse tse 5 ( fn ivdicdzis d s tc 3@ I$ POt eL 59
ff sH o dndice@mponicaodzOMmistswh j | otcj d3W tsMdztse dets d3 sSsH ML HOC
ted MO. RMf sdz! L s Odzd J BiYftsHOdHEBO B2 cdetedHdL Oyd
fescetcOBBOR 8 twdhMkz dOSOEZEdo O Ismw dzO L dzO I{q'ISJdZJ dz’
MyfJydwdss2 d mlQfedgfs s jsindsd jdzdzs i ls v d3d SBLHJ¢ o Odzd ¥
stetsf d ud ME dJ frjtstslsO qdzHd S O dzj Blsdzdyos Isfmw ddzlsj dzf
Bsdz M j2 ftedmf smise dzj dzdetsmisd ¢ UJtGJfr]OHB‘L[dZIS Ckdz sk
fsozdzr d3 L Olstsy dzj dzd § d3 @ Siexedezf Iso fisAyg wlz' , dO Ofr_|lslz ]
1 tod Btsdzj J Hdchdz.dzISQ i MtcOo dzj dzd & m Istetsg’q’ 0Xe{o|
s ted3tsy j edtsH L d3J , qdzHd ¢ O MlsO yJ dz fSLHds Mt
or dsjIsr 9 O Isfw . RL § s lzdvyddsL diedidagsiyisids, G tsidaiplasthariss
dzd dzd d firslieazdizd @ | dzdzse s §f sW MO Hdzv st sdzdzj dzgdWv ¢ J dzgj Isd
GJdzsWsdzH O ttd MO t s.

] 2024 ¢EBHE B tjLiEzd SOSOR o dL & Oiddicaststisds M ¢ tcd
(kOB dEZdYO 14) .

v OB dzd OO @IS Is j to d s d CirBlicas Iis ts eRe O dzdz’ A

vy dfmaz
Codsh] [ Ol Asted, . .
10L9®ééﬁ§n§’ 0 | 1000 LthdztleJo/dZ\{OlHlSJ%/dztsaq
I wisidmj g b 6 b
h s
V 20231 96 144 30,5 2,9 17,1 %6

70



ISSN 2305 -9397 . Xg a g b

Rebagt n2025:2(e8) 1

1 2 3 4 5 6 7
V 20-23-2 97 138 28,1 2,7 16,3 91
1 ©OB9 O 102 156 29,3 3,1 17,8 93
3Mmilsr ¢ 93 191 28,8 3,6 18,1 95

sddzsjL dqietse Odzdiga y ste®dzj § dzlsj ded o des My sdz L 28 Isyw
fpd &zj $ydd wdMO. §OC

B4 A jgpenicalinflicasco] t€2s 3B  dzOy d 2
GsHE dL

ftcOo ddzts, dzj dSJdZJJ‘
CjdzgisdyujiMSsets &O
g d A AW R8d3 st diisly diisdivd dzd ! ¢ fsHo dHLE

ftotsctc OB
w9 dzw B [anw
] 2024

\ g f

tdmzdsfy bsHadHse ™ § apodasindicats | Gtefdgedd dzOyd 2 ¢
BOls j tod OdzO

1 OCdzs Yyl tzbyd M ML HOded W
g i Is Betetsdgdesy L dzOyJj dzgdJ Hdzw
SsOLORMIsOdMEts] 1tdOOd j. |
ML H @GS ttdMO, Ctlster j§
9 Oy dz' .

fsBddzdL Oydqw W
OHOfIsdtetse Ols+ Mqw ¢ sO¢
Bz hdj fitmfjClsder Hd&v ©OLoadIsd
dzZsor n MmMowlstses ©dMO, EmMss2yder a € dzj B dzOG 1 to
COyYyd Msotsdz L JjtedzO, fHtsLotsdzdls §sor mMdls: COC 1€
Emists2 ydotsfmils! . 1 ted 1 Istsd3 9 Oy dets, ylsts OCd]J
ZO0 o' MsC SOy Mlse j dzdzlz © ftosHEZzS yds , dzts  d
A~tsLwdfmlsolkz, ylsts BkHjIs tsMtsej dzdets OCIskzOdz' dets o EfMmdztse d

A d 020 dz@dedfgjoO B SISO 9 ' ff 5 dzdfzjc 2@ tc OpFuRAREHCIEIRs W d dZOdzd tets©
dz0 Iz Wpdpts dzd UJ ME d B 165 LORBBOAES HAzO ¢y F+aad L{usd 5 degels d U J ¢ OV
Isj n desdztse d W tcOLodlsdw MdMmlsjd3 HodesMesydsets [RtOdz
cOyd sdzOdz! dztse tozd Wd MPEdR'SBEHES@EGOL dstsB e OL VW, co¢ BOL s
g dzj € ydsdeds” = W teBR2ZBBEBOE { s €

d dmMfsdz L so Odedw™w G

BkHEhMjets Mmj dz ME
Emdzscedwr dL d3j dgwe h
Bselzls " Hjtey do Ols! 1 ¢

BJcse se 5
fistej O3,

gl RrRuefs JRurtoouuLL 3
1 ThomasJ. Orton, Chapter 7Germplasm and Genetic Variabilityfgxt] / ThomasJ. Orton,

Chapter 7 Germplasm and Genetic Variability // Horticultural Plant Breeding, Academic Press, 2020.
- Pages 11328, ISBN 9780128153968ttps://doi.org/10.1016/B978-12-8153963.00007X.

71


https://doi.org/10.1016/B978-0-12-815396-3.00007-X

Aoaga ceFdoFegagxg xgagodg

2 Gunasekargn K., Ponnaiah Govintharaj, Chapter Breeding climateesilience crops for
future agriculture [ext] / GunasekararK., Ponnaiah Govintharaj // Climate Change and Crop Stress,
Academic Press, 2022. Pages 432, ISBN 97801281@016, https://doi.org/10.1016/B978-12-
8160916.000092.

3 Shabir H. Wani, Hanif Khan, Adnan Riaz, Dinesh Chandra Joshi, Waseem Hussain, Maneet
Rana [Text] / Shabir H. Wani, Hanif Khan, dxan Riaz, Dinesh Chandra Joshi, Waseem Hussain //
Chapter Six Genetic diversity for developing climatesilient wheats to achieve food security goals //
Advances in Agronomy, Academic Press, Volume 171, 2P2Bes 25803, ISSN 0062113,
https://doi.org/10.1016/bs.agron.2021.08.006

4 ChakravarthiB. K., Naravaneni R. SSR marker based DNA fingerprinting and diversity study
in rice (Oryza sativa. L]) Text] / Chakravarthi B. K., Naravaneni FAfrican Journal of Biotechnology.

T 2006.1 5. 5.1 7 . -8p. 684688https://scholar.google.corh& aravanen

5 Kaul, A. K. and Khan,M. R. I. and Munir,K. M., Rice quality. A survey of Bangladesh
germplasm., (vi + 178pp.), [ Text] / Kaul,A. K. and Khan,M. R. I. and Munir,K. M., Rice quality.
Bangladesh Rice Research Institute, (1982)

6 Husaini A. M., ParrayG. A.,Wani S. A. Biodiversity of rice germplasm and its conservation
in Kashmir: Targets, accomplishments and way forwjaiext] / Husaini A. M., Parray G. A,
Wani S. A. //University Research in Kashmir RiéeHistorical Perspective, SKUASKashmir, India.

T 2013.1 P. 2747.

7 Thomson, M.J., Septiningsih, E.M., Suwardjoefal. Genetic diversity analysis of traditional
and improved Indonesian ric®Kyza sativd..) germplasm using microsatellite markefsText] /
Thomson, M.J., Septiningsih, E.MSuwardjo, Fet al Theor Appl Gendtl4 559568 (2007).
https://doi.org/10.1007/s0012106-04571

8 ShengxiangT. et al. Genetic diversity of isozymes of cultivated rice in (hirext] / //Zuo
wu xue baoi 2002.7 vu. 28.7 ~ T124. 203207. https://scholar.google.coscholar_lookup?title
=Genetic%20diversity%200f%20isozymes%200f%20cultivated

9 Husaini, A. M., ParrayG. A., Wanj S. A. Biodiversity of rice germplasm and &onservation
in Kashmir: Targets, accomplishments and way forwjarfext] / Husaini A. M., Parray G. A,
Wani S. A.//University Research in Kashmir RigeHistorical Perspective, SKUASKashmir, India.

T 2013.1 &. 27

10 RamanathaRao V. Hodgkin T. Genetic diversity and conservation and utilization of plant
genetic resourcegText] /Ramanatha Rao V., HodgKin //Plant cell, tissue and organ culttir002.
T U.68.1 &.1-19.10.1023/A:1013359015812

11 ChangT. T. Manual on genetic conservation of rice germ plasm for evaluation and wiiizati
T Int. Rice Res. Inst., 1976.

12 ShamsunnahaMukta, Md. Nazmul Islam Bappy, Jubo Bhuiyan, Fatama Tous Zohora,
Dilruba Afrin, Assessment of genetic diversity in Bangladeshi rice (Oryza sativa L.) varieties utilizing
SSR  markers // Gene Reports, Volume 37, 2024, 102051,ISSN -024%2
https://doi.org/10.1016/j.geep.2024.102051

13 Anonymous. Genetic resourcésint. Rice Research: 25 years of PartnershilRRI., 1985.

T P. 4145,

14 Anonymous. Germplasm conservation, dissemination and evalJafient] / / Program
Report. for 1992 IRRI IRRI., 19931 P.212223.

15 Heinrichs E.A., Madrano E.C., Rapusas H.B. Genetic evaluation for insect resistance in rice.
i IRRI. Philippines, 1985. 341 p.

16 Changsheng Wang, Bin Han Twenty years of rice genomics research: From sequencing and
functional genomics to quantite¢ genomicg Text] / // Molecular Plant, Volume 15, Issue 4, 2022.
Pages 59819, ISSN 1674052,https://doi.org/10.1016/j.molp.2022.03.009

17 Stein, J.C., Yu, Y., Copetti, 2t al. Genomes ofLl3 domesticated and wild rice relatives
highlight genetic conservation, turnover and innovation across the @eyzes Nat Gene60, 285 296
(2018).https://doi.org/10.1038/s41588. 800400

18 Anon. Biosatety// Rice Almana@.th. Edi 2002.i P. 4243.

19 Buel, C.R. Annotation of the rice genome: producing relevant information for plant biologist
[ Text] / C.R. Buelll Rice Science.2003.i P. 181193.

72


https://doi.org/10.1016/B978-0-12-816091-6.00009-2
https://doi.org/10.1016/B978-0-12-816091-6.00009-2
https://doi.org/10.1016/bs.agron.2021.08.006
https://doi.org/10.1007/s00122-006-0457-1
https://doi.org/10.1023/A:1013359015812
https://scholar.google.com/scholar_lookup?title=Manual%20on%20genetic%20conservation%20of%20rice%20germ%20plasm%20for
https://doi.org/10.1016/j.genrep.2024.102051
https://doi.org/10.1016/j.molp.2022.03.009
https://doi.org/10.1038/s41588-018-0040-0

ISSN2305 -9397. Xaagn Regbagt n2025:2(48) 1

200 B dJ 9 O. [ . R L yd dz€ © Emlss?2 ydoe sfmisd dfma tSH dzts
Emdzsodw &3/ / 4] dz;Quq"WeCfrﬂs fy j1digiBdeftjotER3fi) s 0 B [ -22.0

21l o34 Is Qded dz . s d3d ssHdS¢ J -HedsOdpESddS» Winsdadi [ZBebsi® yd o sl
¢. 1. wd3 lsOuzd dzl 1 1RIA76.tcd At . -7.3

22v dzy H ]kt wlsObdmisduyd MSd) &JjbstsHr o fdvdimjr; dzd d
~tsLw2Mmilse j deCHidasdzise FPE/a] . @ v dz2 R sLIPOB. M.1961.

23t sCdysda. lojnjdzdj o Mls OflsTehidsa] usicigfCyEed NG j dzj Isd €
[ ddzm ¢, T 414087 8f.

24 dzsn ddaS @2 1 dTaifislR d W . ) dzts/Rid dzfp € d A v i, 3 6189 7fif..

25rsmMf jEBd. [ jIsHdCO ifftsdzj olt®BtD .t " S O.

26600 yYyjdeS s 1 .s. 1ddibduimMéd?2 O0dOdzdL o Mmijljer A
sj - ddf1©8.1 223 M.

27l sadz' Wl .., ,[dgbkdz [JjlsHigUpdidydoydgd ¢t ftedd
BOIsJ B3OIsdyd MSdr dilssHBB HEY OdZOdzdL O + MY j tod d3j dzls O
M s dfifiddf sdz{IW. | . , , § .dla@tc! € 501,771 N8 0 .

28f jssHdUd MSdy ECOLOdY ft dqLEzyj didS @lficfisotsBH O t
TeC fjIOryzal.i [ § dad dzel@8QHn. 3 4 .

29Yang M., Izawa T. Genetic and molecular dissection of flowering time in rice // Rice Genetics
V. 2007. Pp. 17i7188.

30Rahman M. M., Lee K. E., Matin M. N,, Lee D. S., Yun J. S., Kim J. B., Kang S. G. The
genetic constitutions of complementary genes Pp and Pb determine the purple color variation in
pericarps with cyanidin-8-glucoside depositions in black rifdext] / Rahman M. M., Lee K. E.,
Matin M. N., Lee D. S., Yun J. S., Kim J. B., Kang S. G // Journal of Plant Biology. 2013. Vol. 56.
Pp. 24 31.

31 Rahman M. M., Lee K. E., Kang S. G. Allelic gene interaction and anthocyanin biosynthesis
of purple pericarp trait for yieldnprovement in black riceText] / Rahman M. M., Lee K. E., Kang
S. G. // Journal of Life Science. 2016. Vol. 26. No. 6. Pp.i786. DOI: 10.5352/JL.S.2016.26.6.727.

32Kushwaha U. K. S. Black Rice: Research, History, and Development. 2016. 192 p. DOI:
10.15406/apar.2016.05.00165.

33 Gao J., Dai G., Zhou W., Liang H., Huang J., Qing D., Chen W., Wu H., Yang X., Li D., Gao
L., Deng G. Mapping and identifying a candidate gene PIr4, a recessive gene regulating purple leaf in
rice, by using bulked segregantamanscriptome analysis with neyéneration sequencingText] /
Gao J., Dai G., Zhou W., Liang H., Huang J., Qing D., Chen W., Wu H., Yang X., Li D., Gao L., Deng
G. /I International Journal of Molecular Sciences. 2019. Vol. 20 (18). P. 4335. DOL:
10.3390/ijms20184335

347 j dzj dgfp S d2  tdf: BdtsdscduiMsdi sth@EdEm i) dj ¢y
1. . 1 4 dzd dzin C-¢ w/O/n dtste dikq t§ @ALE[Iv2.5 1 fr).

REFERENCES

1 Thomas, J. Orton, Chapter Germplasm and Genetic Variability [ Tex{Thomas, J. Orton,
Chapter 7 Germplasm and Genetic Variability // Horticultural Plant Breeding, Academic Press, 2020.

- Pages 11328, ISBN 9780128153963, https://doi.org/10.1016/BO-12-8153963.00007X.

2 Gunasekaran, K., Ponnaiah Govintharaj, ChapteBreeding climateesilience crops for
future agriculture [ Text] / Gunasekaran, K., Ponnaiah Govintharaj // Climate Change and Crop Stress,
Academic Press, 2022. Pages 432, ISBN 9780128160916, https://doi.org/10.1016/BO7-
8160916.000092.

3 Shabir, H. Wani, Hanif Khan, Adnan Riaz, Dinesh Chandra Joshi, Waseem Hussain, Maneet
Rana [ Text] / Shabir H. Wani, Hanif Khan, Adnan Riaz, Dinesh Chandra Joshi, Waseem Hussain //
Chapter Six Genetic diversity for developing climatesilient wheat$o achieve food security goals //
Advances in Agronomy, Academic Press, Volume 171, 2B2Bes 25803, ISSN 0062113,
https://doi.org/10.1016/bs.agron.2021.08.006.

4 Chakravarthi, B. K., Naravaneni R. SSR marker based DNA fingerprinting and divardity st
in rice (Oryza sativa. L) [ Text] / Chakravarthi B. K., Naravaneni R.//African Journal of Biotechnology.

T 2006.17 T. 5.1 ~ . 9 pp. 684688 https://scholar.google.com /scholar_lookup?title

73


https://scholar.google.com/

Aoaga ceFdoFegagxg xgagodg

=SSR%20marker%Xased%20DNA%20fingerprinting%20and%?20diversity%20study%20in%20rice
%20&publication_year=2006&author=B.K.%20Chakravarthi&author=R.%20Naravaneni

5 Kaul, A. K. and Khan,M. R. I. and Munir,K. M., Rice quality. A survey of Bangladesh
germplasm., (vi + 178pp.), Text] / Kaul,A. K. and Khan,M. R. I. and Munir,K. M., Rice quality.
Bangladesh Rice Research Institute, (1982)

6 Husaini, A. M., Parray, G. A., Wani S. A. Biodiversity of rice germplasm and its conservation
in Kashmir: Targets, accomplishments and wagywésd [ Text] / Husaini A. M., Parray G. A,
Wani S. A. //University Research in Kashmir Ri&élistorical Perspective, SKUASKashmir, India.

T 2013.1 P. 2747.

7 Thomson, M.J., Septiningsih, E.M., Suwardjo, F. et al. Genetic diversity analysiditibtral
and improved Indonesian rice (Oryza sativa L.) germplasm using microsatellite markers.

[ Text] / Thomson, M.J., Septiningsih, E.M., Suwardjo, F. et al Theor Appl Genet 114859
(2007). https://doi.org/10.1007/s001206-04571

8 Shengxiang, Tet al. Genetic diversity of isozymes of cultivated rice in China[ Text] / //Zuo
wu xue baoi 2002.71 T.28.1 = . 12. 203207.https://scholar.google.cofscholar_lookup?title=
Genetic%20diversity%200f%20isozymes%200f%20cultivated

9 Husaini, A. M., Parray, G. A., Wani, S. A. Biodiversity of rice germplasm and its conservation
in Kashmir: Targets, accomplishments and way forward [ Text] / Husaini A. M., Parray G. A., Wani S.
A./lUniversity Research in Kashmir Ri#eHistorical Perspective, SKUASKashmir, Indial 2013.

i S.27

10 Ramanatha, Rao V. Hodgkin T. Genetic diversity and conservation and utilization of plant
genetic resources [ Text]/ Ramanatha Rao V., Hodgkin T.nt/&¥d, tissue and organ culture2002.
I T.68.1 S. 119. 10.1023/A:1013359015812

11 Chang, T. T. Manual on genetic conservation of rice germ plasm for evaluation and utilization.
T Int. Rice Res. Inst., 1976.r

12 Shamsunnahar, Mukta, Md. Nazmul elaBappy, Jubo Bhuiyan, Fatama Tous Zohora,
Dilruba Afrin, Assessment of genetic diversity in Bangladeshi rice (Oryza sativa L.) varieties utilizing
SSR  markers // Gene Reports, Volume 37, 2024, 102051,ISSN -024%2
https://doi.org/10.1016/j.genrep.202d2D51.

13 Anonymous. Genetic resourcésint. Rice Research: 25 years of PartnershilRRI., 1985.

T P. 4145,

14 Anonymous. Germplasm conservation, dissemination and evaluation [ Text] / // Program
Report. for 1992 IRRI IRRI., 19931 P. 212223.

15 Heinrichs, E.A., Madrano E.C., Rapusas H.B. Genetic evaluation for insect resistance in rice.
i IRRI. Philippines, 1985. 341 p.

16 Changsheng Wang, Bin Han Twenty years of rice genomics research: From sequencing and
functional genomics to quantitativempmics [ Text] / // Molecular Plant, Volume 15, Issue 4, 2022.
Pages 59819, ISSN 16742052, https://doi.org/10.1016/j.molp.2022.03.009.

17 Stein, J.C., Yu, Y., Copetti, D. et al. Genomes of 13 domesticated and wild rice relatives
highlight genetic coservation, turnover and innovation across the genus Oryza. Nat GenetiZB&85
(2018). https://doi.org/10.1038/s415888-00400

18 Anon. Biosatety// Rice Almana@.th. Edi 2002.i P. 4243.

19 Buel, C.R. Annotation of the rice genome: producing r@kvnformation for plant biologist
[ Text] / C.R. Buel/l Rice Sciencé.2003.i P. 181193.

20 Bubieva. L.I. Ocenka ustojchivosti iskhodnogo materiala k ekstremal’nym
usloviyam//Selekciya i semenovodstvo [ Tekst] / L.l. Bubieval®83.1 = 3 S. 2021.

21 Smetanin, A.P. K metodike otbora form Frdanorov soleustojchivosti [ Tekst] /
A.P. Smetanin //Tr. VNIl risd. 1976.1 = 4 S. 37.

22 Snedekor, Dzh. Statisticheskie metody v primenenii k issledovaniyam v sel'skom hozyajstve i
biologii. [ Tekst] / Snedekor, Dzh. /i M.:Sel'hozizd., 1961. 503 s.

23 Rokickij, P.F. Vvedenie v statisticheskuyu genetiku [ Tekst] / Rokickij, 1PNfinsk, 1978.
i 448 s.

24 Plohinskij, I.A. Biometriya [ Tekst] / I.A. Plohinskij 1/ M.: MGU, 1970.7 368 s.

25 Dospekhov, B.A. Metodika polevogo opytaM., 1985.i 351 s.

74


https://scholar.google.com/

ISSN2305 -9397. Xaagn Regbagt n2025:2(48) 1

26 Savchenko V.K. Geneticheskij analiz v setevyh probnyh skreshchivaniyah. Minsk: Nauka i
tekhnika.i 1984.7 223 s.

27Volf, V.G., Litun, LI. Metodicheskie rekomendacii po primeneniyu mmaticheskih
metodov dlya analiza eksperimental’nyh dannyh po izucheniyu kombinacionnoj sposobnosti. [ Tekst] /
Vol'f, V.G., Litun, LIl. /i Har'kov, 19801 77 s.

28 Metodicheskie ukazaniya po izucheniyu mirovoj kollekcii risa i klassifikator roda [t[Teks
Oryza L.i Leningrad-1982.is.34.

29Yano, M., Izawa T. Genetic and molecular dissection of flowering time in rice // Rice Genetics
V. 2007. Pp. 17i7188.

30 Rahman, M. M., Lee K. E., Matin M. N., Lee D. S., Yun J. S., Kim J. B., Kang S. G. The
geretic constitutions of complementary genes Pp and Pb determine the purple color variation in
pericarps with cyanidin-8-glucoside depositions in black rice [ Text] / Rahman, M. M., Lee K. E.,
Matin M. N., Lee D. S., Yun J. S., Kim J. B., Kang S. G // dalof Plant Biology. 2013. Vol. 56.

Pp. 24 31.

31 Rahman, M. M., Lee K. E., Kang S. G. Allelic gene interaction and anthocyanin biosynthesis
of purple pericarp trait for yield improvement in black rice [ Text] / Rahman, M. M., Lee K. E., Kang
S. G. // Journal of Life Science. 2016. Vol. 26. No. 6. Pp.i786. DOI: 10.5352/JL.S.2016.26.6.727.

32 Kushwaha U. K. S. Black Rice: Research, History, and Development. 2016. 192 p. DOI:
10.15406/apar.2016.05.00165.

33 Gao J., Dai G., Zhou W., Liang H., Huahg Qing D., Chen W., Wu H., Yang X., Li D., Gao
L., Deng G. Mapping and identifying a candidate gene PIr4, a recessive gene regulating purple leaf in
rice, by using bulked segregant and transcriptome analysis wittyae&tation sequencing [ Text] /

Geo J., Dai G., Zhou W., Liang H., Huang J., Qing D., Chen W., Wu H., Yang X., Li D., Gao L., Deng
G. /I International Journal of Molecular Sciences. 2019. Vol. 20 (18). P. 4335. DOL:
10.3390/ijms20184335

34 Zelenskij, G.L. Ris: biologicheskie osnovy seleka&grotekhniki [ Tekst] / G.L. Zelenskij//
Monografiya.- Krasnodar.i KubGAU.1 2016.i 251s.

v NE W

slite"h (Oryza sati-Bladz'LS )Yy @aZjtfddy jLeH ' cOLdz YY Od3ls O 3O fi
Oy OttOHT , " &zO2h O sdz" w jcgilsdsjjldzd S Ddizjy > oO@IOI tidr tedz f ds'Odz
Nh* " dz e6jdgH' &€ yYtstcHT MOYIsOEZ Elj HBOWrLHT. 10LOdzy ¢Cfs
-B't6jGj?2 MdfOlsOBRBOEZOCDO® dj BBEZOK" d Y jte' d' S’ )
NddzOk Btsdzr ff IsOB" dzOHM . dz v o tc BZH o ﬁmﬁ;ﬂz@lﬁfu\chWJldztslsdqls‘C
JwjChjdz' Clsjte’ dz Ode YIsOk YOy Jls. rddzOdzoOdz HJjtej CIlsy
mMdtf Olsls OdzO dzOte " BOtc MBilslsOGH" BlzH OdzH OfiIsT telzH "™ 3 D dzgj
hr DOtlz ©0Odz0 -QjydsdHrp, M Idijiaiyr] @26 DdZ € Is sl todzj toH MOy IlsOk
BtsdzOh OY MmJj dzi S ydw B OODHOtedZORZOZOter 11h ' dz YO JjIlsls® y"d
EdZ BH*® YOBRBSOBOM' L Jls'§f YOdZO Y2 d302, 5HOLOYMIsOdz ¢ te
YOVWO fMtelsls@isezS  PutcEO® jtcjH . 1 pDlsdydMm dzgHy, Slte" his’

OL sl dz' € YO " fM" " LH" ¢" dz Otelsls tkDO Fry{fOdz jls'f Y OdO
ELGjte" Msjteej Is"twOYIsr dzr 0" dz Otelslsr tcOH T .

Iz BOYOEOHO Cit' his'w pdzj ddH' S Cutsjcaetz) jSdgidl My szz
Jtolslsjlzdzj tcH" W deplsdy j dzj to° CJjdzls' to' dze j da. RdzstetsH ZS y
Jtolslsjlz deoplsdyjdzjte® BS2r dgh © 2024 " dzr St h G jdgH'
SteH' W YOdzf ¥ CE dzj B 1673 1l Ot Ph Mgzzpdz 7 § 26 ° dz]
Stetej d&zv ydwdzr v IsOcdH Ok’ HROMOYISOD' HDMHjeH' W MO
000 HDOHjtH' W MOKBOD" OttOMm" dzh OGO M dz' dizH ' ¥ B00Ots
ODHO?2 &ZOte' dz@ Y SDO’ Bj2' BHYGWE' ddEnNH ca sl is] de
siBd&zOydwdr v yYOB' dzjlsls' dz' CIs' IlsOdHOEZ®B) dz 3" d&zH Ods
d2 gH' &z’ ¢° (2 nde'), hrdr kpt'LH' & &' (7), Mt
Jdzj sdCOdzr v L jtelslsj kzdzj to { teitshypy dipi ddzHy] Bdgdj daciteddy” teff YE't=@Hr
Sdtstedzr Y YOMdjilslsjtei BOte 3jodzi dzjteHi W Bit8jcj2 &j datsV

IA~AMWMWX RN

75



Aoaga ceFdoFegagxg xgagodg

L[ 633.171:631.528 DOI 10.52578/23083972025-1-2-76-85
{ t 1 v68.35.00; 68.35.31; 68.33.29

w o a3 IstseC@ fip..t5HT). didds g dzts 3 hit@sg/dscisidey 00006000284467446
1¢0J] cubOLOEMIsOdMcd?2 Ekdde jtemdilsjls dd3. [ . ssLTBOj 9
86,1500005 OL O r diffys Sd@mail.ru

N

o]
¢

g4 09 j dz§ t59C0. fg..Htps:dwrcid.org/ 000W00284467446
19 cuoPOILOEMSOdZMSd?2 Edde jtemdlsjils dd3. [ . stsLrBOJjo9
86,1 50000, Drda\@adnaibdz, |,

B ssoBPE dMiste Isj n didtps/dnsdgra/ 0GRMIRES53597272
jctjogBEORMOdNSd2 Ekddejthdlsjls dd&. [. stLMBOj®
6,150000, Do@pikKVaNaiOus,

< 11

vl BB z2dzOIsds®@ ] fipls tg . Is J ~ didtps:.i/dictd ¢rE/ OGRHBORZX2624 3823

1 0Jcud og BSOr MIsOdzMC 2 bkdzde jtemdIlsjls dd3. [ . stsL™"BOJ 9
86,150000,  ,=akeked @ @itzu

VMJ d dzs ad3Ghe. i iste Oc tetsa d A3 d hifps:oecid. tvdf GOV@OBR2E3D HAF0dzd W

160 cuFOLOEMSOdZNSd?2 kddejttmMdlsjls dd3. [ . stsL'BOJ 9
86,150000, ,nfHOo DHEmEO dz

1 B8CEM j o O .rfy.¢pHfitps:dercid.org/ 0000020056074

vl cup®OIOEMSORN IR g2 @ds] dz MEC 2 dJdemisdlsizls Mg dz' M
4J o jstOs On MisOdzmC OW sB &zOMmlis: ST L™ d Ot & B i Qg2 ts dz,
N

okusheva74@mail.ru

Shayakhmetova A.S.candidate of Agricultural Sciencethie main author, https://orcid.org/ 0000
000284467446

NJSC (Nompr of it joint stock company) ¢North Kazak
Kozybayeve. Petropavl ovsk, aftynsh@Pailsuhki n 86. 15000
Savenkova |.V.,candidate of Agricultural Sciencdttps://orcid.org/ 000@00324364178

NJSC (Nompr of it joint stock company) ¢North Kazak
Kozybayeve. Petropavl ovsk, imavital@nesra ki n 86. 15000
Akhmetov M.B., master of technical sciencéstps://orcid.org/ 000@00253597272

NJSC (Nompr of it joint stock company) ¢North Kazak
Kozybayeve. Petropavl ovsk, tenpkm@Puadrbki n 86. 15000
Temirbulatova A.K., master of technical sciencésdtps://orcid.org/ 000000226243823

NJSC (Nompr of i t joint stock company) ¢North Kazak
Kozybayeve. Petr opavl okazmldhstanakerke O0F@mdi.bui n 86. 15000
Useinovd .¢ ., master of Agrochemistry and Agrosoil Scienaps://orcid.org/ 000@0028807-4607

NJSC (Nompr of i t joint stock company) ¢ Norédandsh Kazak
Kozybayeve. Petropavl ovsk, ogan.89@makrlnki n 86. 15000
Nokushevazh.A.,Candidate of Agricultural Sciencdgtps://orcid.org/000®0020056074

LLP "North Kazakhstan Researdhnstitute of Agriculture”, 150700, North Kazakhstan region,
Kyzylzhar district, Beskol village, st. Institutskayia Nokusheva@4@mail.ru

vstrdJrirr sdtfdll worE3 0Bl 13 80111
sor1odmeuvdr ¢ 19 syruv [IUR[RTOARR ouu [l bofl D
s{tfll13am suv[f2uvuf
STRENGTHENING THE FORAGE BASE OF THE FOREST -STEPPE ZONE OF
NORTHERN KAZAKHSTAN BY OPTIMIZING THE ASSORTMENT AND SOWING
TIMING OF FORAGE CROPS

{

R !
¢ R ¢

{
U

¢ dzdzslsOydqw
I fkok'j fwdosHdlhy BfdmOddj ©OLEOBS&ISd M

fetsd )b 5 jd0as] Miso j dzder o5 fslsj gy Ocesds §esH 2CIsd o dzsls
SOLOSMO®RO, M OCyjdssd &0 bkmassdw, (sl j 6B
LYW jClsdodesfisd Stedse’ 7 kesHd2. | SSH) dhfjdjHEs C

76


mailto:altyn.sh@mail.ru
mailto:inna.vital@mail.ru
mailto:tompik.m@mail.ru
mailto:akerke_007@mail.ru
mailto:ozon_89@mail.ru
https://orcid.org/%200000-0002-0056-074
mailto:altyn.sh@mail.ru
mailto:inna.vital@mail.ru
mailto:tompik.m@mail.ru
mailto:akerke_007@mail.ru
mailto:ozon_89@mail.ru

ISSN2305 -9397. Xaagn Regbagt n2025:2(48) 1

o vl [ ocgfmpteae (s LT dOtemMEd?2 t©WOALSdz, ws ), dL EyoOdzdfm
M o' MsCdd Bddsedyj MSddd § sisj dyd O dzs ds, sO¢dJd ¢ Oo¢
CCktelkL O, foHMBAd] yded¢ d w©WOIM. [MtsBiy odzed BOded | [
Md3j2Mi Yyt or tcOL  dzts ! dzf bd ¢ts o ~nttetsh j2 Etetsy O

BJfrJlIJtGJBB?dZBds ISBJfrJUJqude Ld dzj dg" 3 CsteBOBd st
fjtedH 10dBtsdz hdj §sCOLOLjdd Lktetsy 02 dsihisd lsdj
Hmch@qsmmamq CkCEttkzL O + -l L jA2jA R 1§/ ce@s)
f sSH M dds YdefSl 6(, i) s )01, 5 y/ eO, O OSH] CkLEZtkzL O
455, 0 d 200,3 Y/ c0O. uwbdB3BOtdOw ftsHEzCIldo dzsfls!
e dgies? ! dzjtecdd MEMsOs v O Mlse jlsflse j dedgts 50, 24
HOdzdz" » bjrdzcdzsed? foLoatdzv jls MBLHO9 O o MBCSEKBES
LYWW jiCldodatsils! CtteBtseor o EEsHd2, vybt shtsgdas o 0>
djojtodzcets s OL On fls OdzO.

ANNOTATION

The article describes the development of raw material conveyors with high production and quality
productivity potential in the forestteppe zone of Northern Kazakhstan, with an emphasis on the
conditions that ensurgigh yields and efficiency of forage lands. During the research conducted from
2023 to 2024 at ServieeHARS LLP (Kyzylzhar district, North Kazakhstan region), various forage
crops with high biological potential were studied, such as peas, oats, bartan §rass, corn,
sunflower and rapeseed. Particular attention was paid to optimizing the sowing dates of crops and
mixtures, which resulted not only in good yields of green and dry mass, but also in an uninterrupted
supply of green fodder for cattle thighout the growing season. The highest yields were observed in
the variants of combining corn with other crops: corn + peas (green feddéry and 329.5 c/ha, corn
+ sunflower (silage} 416.0 and 101.5 c/ha, as well as corn + sunflower (green fodd&g.0 and
200.3 c/ha. The total productivity of digestible protein, feed units and exchange energy was 50.24 c/ha,
468.1 c/ha and 632.45 GJ/ha, respectively. The use of these technologies allows creayirddingh
grass stands and significantly inasing the efficiency of forage lands, which is especially important
for agriculture in the conditions of Northern Kazakhstan.

sdz¢ ydor d fiffy dags'e jOa s 2 Ciedzo § 2 jJ-%eQuJ M dodasjHdzde'yy s dafdassls j d
totsy O diddidsc'd, Mj o O, ndBdUuiMCdy ooy ddsg s @l gzdzts defs

Key words:raw material conveyor, productiequality potential, yield, sowing time, chemical
composition, nutritional value, productive longevity
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OPTIMIZATION OF TILLAGE FOR IMPROVING MOISTURE CONSERVATION, SOIL

STRUCTURE, AND CROP YIELD

ddzdzts s Oyqw

) Emdzse dw A BBSGC O tsMistsE®dz] ¢ Q2@ ¥ MistOalz® o Oy dzj 2
fsorhjddvy ERtetsy O2desflsd M dzr MEBRtsLWwWAMIse jdedz" = S kzdz' &
f sye FLdfszO gy jtifSmiztetse, o YOMmIs ditsfiisddud ME ffteddo digodi(2jm |
fsyer. |1 HOddzs?2 t©OBSIsS] dL EZyj des 92d2d vinlel)j, Isdsfodadddg@fcs
(sBtcOBEBEOOMBY § dhidzj 9tsBBIcB BISCd ftsysr dO MtsH j oy (
i dzts s dzthfislec'lz C O Edets Olsdz” 2 @ fMtsMisOe d Etetsy 02 dztsmlis: teOL C
Hokzrndzjlsdzgdr fBdzjora didzj Hs9a Odzgd?2 § 5COL Odzd, Ylsts
My smMtseMmiselze s fsorh jdadesdzsz dzOSC s dzj dzd © odzOed o 9
StcOHduUdsdedeB?2 b MY PEtsH o jMjdedzi 65 ko dzOy dzj dzgdw™w HtetsH Iz
sBtOBtSIsC ] MEBENEDpd zBGR31 3 BSB8H O 1271 4 G t1cd el OOC jf tod o
sSBtcOBISIBXANL 40, 8 d3d3. 1 dzjlsded? G JjtedtsH oMmdzj Hilsedd daj
L Of Ofp'c do dgdzd ) Odzd ! , fteduj 3 dzOd®jde "dj fslsjted tbd
1 dztsilsdetsyls ! f Ortslsdzsegts Mdzsw o Otg! qeso OzO o L 09 dMmd d3t
dzOr 8H J dzO My o wWroditR@2hcshbwiz)d 1 .C172Bttet] sy O
1,32¢/ mdj ) , s j dzdes ff tod  dziz df)jcotdyj26 Ots BiAc @ B tfijs<tMjls. O o ¢ Iftddz

mMikh jMise jdzdzts L OodMmi dz sIs BB ssHO BBtOBBISCd, BJ M Jy
9jG6jlOoyddedztsets f jtodtsHO. [ OCMd BOdz dzOW  HIDAe Y OC tots o
SlsdBj Uj 20 ftod dkdzj o 52 BteOBBISC] ftsH fsmjo Oicgd MOWd
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71%), vyt ModHjlsjdzt Mlsokzjls s Rtesh jd3 OGCtcj G Olsdetsdz
Ylsts oi3ddzd 30 dzr dzO% BKLOBBISSO Yo" sBJ Mz aydd O jls oz
BOMdzd ydzr = Skzdz Iskte. 1 MejHdzgid3a LO Hoa O GEBHO dzOdB Sz
B dzd BOdz! dets?2 ©BtOBSISC ) fysr dO fsfjoOR VWigotsets |
COSC dzOdd3j dz' h OW Bktesy O2detsMmisy (0, 6 7MIskz 6 OF tc ®dstez] uli dz@J
tej L zdz sOIsT dMmdzj Hs9 OdzdW GfSHIse Jtey HOE s yYJjdzJ MstsBteOL
sBtcOBtSIsCd ftsyoer HdzZw Edzzyh jddwywy o dzOeskzH,jtey do Os h j2
MstezClskter fsysr d f§erh jddvw Ik tstsHd gisthifiieE@ - dnlsLO@apz M d

ANNOTATION

In the rainfed agriculture conditions of southeastern Kazakhstan, the rational use of soil and
climatic resources, particularly the management of soil watgsical properties, is a crucial factor in
increasing cropyields. This study examines the effects of traditional (plowing i@2@&m), minimal
(tillage to 8 10 cm), and zero (N@ill) tillage on productive moisture content, soil density, structural
aggregate composition, and yields of various crops-{i@&r fidd research results indicate that minimal
and zero tillage contribute to higher moisture accumulation in the upper soil layer compared to
traditional plowing. During spring moisture replenishment, productive moisture under minimal tillage
was 132.8157.0 nm, while under plowing it was 127.846.4 mm, and under zero tillage, 122.2
140.8 mm. In the summer period, due to insufficient precipitation, moisture reserves decreased, with the
least losses observed under zero tillage. The density of the arabledegdrdepending on the tillage
method: in spring, the soil was in a loose state (L1722 g/ cmj ) , i ncredsing b
1.32 g/ cmj), especi al |y -aggrehate compesition oft thel sbilaatpe . Th
significantly dependedrmthe tillage method, ensuring optimal soil condition during the growing season.
The maximum proportion of agronomically valuable aggregatesi(D261m) was noted under zero
tillage in crops of safflower, spring barley, and Sudan grass/(89), indicatilg good soil aggregate
composition. Yield analysis showed that minimal tillage ensures the highest productivity of grain and
oilseed crops. On average over two years, the highest yield was recorded under minimal tillage in spring
barley crops (2.42 t/ha)eps, and safflower, while the lowest yield (0.67 t/ha) was noted under plowing
for Sudan grass. Overall, the study results confirm the feasibility of applying minimal and zero tillage
to improve moisture retention capacity, maintain stable soil stru@ncejncrease vyields in the arid
conditions of southeastern Kazakhstan.

sdzs yj or jB judisls OO dz' dzOv BtOBBISEC O, &ddd 30dz2 dzOw 51
f sye j dzgdzOW o dzOGc O, otHBHtYydy J Octej O, § dslkdtshls:
Yd dedz" § QG el tetysO®2 dzsls! BtsSeOtedetsj L J dgdzj HJ dzd J , L OMm
Cstetsn, MOW dztstc, MEHOdMEOWY IStcOo O.

Key words: no-till, minimal tillage, zero tillage, soil moisture, watsetable aggregates, soll
density, soil structure, agronomically valuable aggregates, yield, rainfed agriculture, arid conditions,
spring barley, peas, safflower, Sudgnass.

lojHjdadedy d dacijj efpOdzedYy cclkdzdemMO d BEabkuhjddd Mlstckz€
odzdwjls dz0 ttsmls d fsHEzCIsde dzsMmis! Mj dz MEBSABBLW2MIsSe
Cdzd 30Isdyud M< dn Emdztse d 2, ftoeswodwe h jjMmw ) dzj tOo o
Ldz2Oyddlsj dz! dzf = MmMizlsjsiflzl Ot f OMDEL BGdets M [ sRjpdzd Y4 dzd .
OlsgssmMW¥ Jtej. 1 1 Ists?2 MewrLd BH2 dqL SdsEyjea'"~ LOHOY
fMsntcOdzj dedJ d otsMMmlsOdetso dzj dedj § dzZsHBSESHIY §syse, dats
Ckdz skte [ 2] . ety zgWOp Ui deaaidz § zsHtStesHJ &3 § sys dzd
fsys jdede'r = sy Mmtse, o Cdzsk yow o' Btste Sflsd dBOdz! dets?2 Is

Clsls Octelsj ndedyd MG d?2 ftedid3 detOjls tjh Osh s

otSLHEMN dsets iy ddBO0 foyer, O I|HOLMsizy alz" dsad j ) §f s QJs dadiz
oJhjmMsaOdzdd, yYbts sCOLTM90jls ftewdkis] odzdwdedjy dz2O Etetsy
gtej H aO)idzJthf"' f 5C0OL Olsj dzj 2 f dzsH BtetsH d W 9" Hjdzws
9 ¢ dzt yO f dztsls desBstcj ¢ BsdzizT s pts fipts OO & iz ¥ o dAPcitshiztsinj dgts fifls ¢
:(Dts@gls;tgo[ kd¢d BCOLT90¢l COC fwdtsj, LOC d Ctsfye
Bd&ZzOG s tcdWIsdz j Emdzse W H dzW dn cOLodIlsdw W tste d3d
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BOIs j ted Odz' dzr tc J tcfmtse . J f sfmdzj Hdzd § GBHT d fnfydzj
fsyotsL ON cflsdzf: Isj rdzsdzse d 2, sO¢dn ¢co¢ d3d dzd 3O dz! dac
Odz' IsjtcdzOlIsdolz ItcOHdydtsdzdes?2 oMy OS] [5] stcBisdv gy B+
Mudl MmMddyjddY {tttLdtdd »~ sy Mhse, kdazyh jddw W
Bdsdzsedy MEs2 OCIdoedasmisd d HftesHESCIsdedatsmisd [ 6] . |
o Metemtse d Hsor h Ol toj dzZlsOB dz dzetsfyls! 1nd ke 8T s 202
dqd3j s " dj fw dzOEZyde j HOdzde' j, MtejHd dMmfdzj Hise Olsj dzj 2
BB dzed BOdz! des?2  dekzdzj o 52 BcOBGISd fsysr 5 MicOo dzj
hdes sdOMh sOB detsets o dzj Hicj dzedV Istej B Iz § Is iy wdztsi dety asopi2dzdde@ o
f syoe SdfszOIsdyj MSdy bkEmdsedw CtdCtojlsder » tojcdtsdatse .

] fewiLd f 1ldd® dhmdjHtse Odedj Octes¥dLdujmedan
RO tcQodzj dzd j 5 Hdzv i tseor h jdzdw dr f dzsHtstesHdW. 1 Ofplstsy
tOL dzd Yydz' & M shtfesEs ' Se00BjgscOctesY dL dujMSdj Mot
LOf OfMr ftsHECIsdo dzs-Dece@®Ofdzd 2 NheshEPEicds EMdse dw A
otsMssC O sOL ORMisOdzO.

[ Ol jtedOdzr dffmdgidgtermsd ®dzffa" j "' 5 dqLEkzyjdds te
5B tc OB 5 Is Sfdts tfotsj o’ dz" - AL sjdals dets 3  tsdzj GG tetsf OtC O s C
76A41' 48. 48" E) o -odifit®Cd® ns GBLEBRCNYE O©idz@CH @ &) z dds B dzj ) s -
9 kmdzsedwr f tsdzkztsse j g My siEds 2 5 @ Ls@ AOMbs Ot By dzizts) Bl teldB 5 IS
ooy (oM OO @R ddizs (igflzd 250 dz! dzOW 180 OB ds Is § O dzidzdj &=
sBtcOBtISC O foyosrsatsX zwyugizd (Mtstcls wr BB OI), ctstets
(Mstels 1 SO 80) d MEzHOdMSOWw Istt@a O (s OL Ortmisddzih¢ Ow
M sMtsB O3 tsBtcOBSISSd ftsys" o Istej n§ tcOfisdiAsld | |Bls db 5 icihsth
IsfmMjo dLkEyoOjdi'r n Skdz skzte f tdfgjovjdeCitd? of tdyvtalftdss tgj 2 t=Hfnj jCoGH
7500 (J1tOLddzdw) M tsHdztso toj d3j dzde’ d3 ,o daf dath tz@Hjj ddzv alzC W
mMsmMisQoad& dz 750 3

HteOLE §Mmd fsmjo0 dO §ijo0n &dddBOd des?2 d dak
Mstcdzgv C s ftosoa jHJ 2O "ddddy MCOwW tsBtcOBSISCO ) c¢dzdWt
3 dzd &BIlsd o fntstsdzts? tcOMisdlIsj dz! detsmisd MRA dzts L Ols dztisd3 o vy @
sBtcOBtslsOdz ¢ j toB d-yld, Hos d3dz/[cz@D dz @& sfzHtc S H Y oty ecty dstd v  d3 jdzz
GjteBdydHtsds CWHte5]) iz GsPzes B OC tsots?2 Mmd3j Mdi Omtb fips dodglz, dz¥
@ sfhj o ORF Etstetsn O G J-BB dzld O s d3dz® O dzO dziff @ zExilpazg B ez B € it

1 oz ¢O, MzHOdzMC 52 IstcOiv0, 46 j B QdH B dgMmdzpd dzff ts¢f @z,
fteso jH] 20 Y BHCBEERE O ORBJOYdats?2 fj dzdlstes? HisL 52 150

CleOdzzsdj btedyi MSdd MemlsOetsd [4]. 1 yuiiso B P tedzs B t

MjChstd Wwodvjlsmw &dddddL Oyd™ dzj ¢Olsdod 7 § tsfydzj Hls

dMisd LsoOdedj L jodjd dFF » ] mMezehse d f§sorhjddj dn

sBEOBBISCd foye’ foLotdvjl daj bkodit Ldsjcddyd ds e iz
o k

t Iz Sy fills s tcOMY sdztsy j ded § dfMipdzj Hizj BsEt5 21

88



ISSN2305 -9397. Xaagn Regbagt n2025:2(48) 1

[§dMmoded j 5B &ZOMlsd 5 dfiphifstijlsitets Odz®L 0D Mls OO = Ot
tcOL detstsBtocOL dg' I3 Efmdzso dw dsd ko dzOy dzj dedw o L Qo dfd dstsfyls
ttOHJOYdd d ctHBoaet Cdzdyj Mo O® MOHCSS. ] mMssls
fSHE©EOL H jJdB s sty COkjetstedd: M dedLSt2 B MY j uj dedatsi
SMOHS 28 R OGKE) , MiejHdj?2 BeQ0YT j5ug) dzdits fipls fyts C (528 OB j )
(Bsdzjj 400 &) . lted {lktsd &zOdetsd hOW § dsh OnH! (64
ko dzOy dzj dednj@B, C ASs EyOfisSd f bkd&jtjddsr &8 d HEMsOEBY
MsmlsQodvels 26% d 10% Mmeslke jlshise jdedzs [8]. 1 0hd
tcOL dzd ydzr = M st tBteOBISCd ftsyer, o¢dz yovw dzzdz
BSCOtdse BW L jatffjlsig qatisc s s OL OF MO o Hgasd SHE 120 1]
o' ff Sdzdzw dzd ! 2O L S jted B3] dels Oz sy fsdzj GGty O O
ROk Wdgt dzj Hso Ols j dz? MC sz ddamisdlskzlsk L j d&dzj Hj dzdw d to
EyOmlsS O dif teg H fife@udaitsizso ¥ &3 sd§f ORd, RO©OCkjtdL ke dd
2, 09%, dzdL Cdds |Izdedsiotdas digf Lizjj ditswgdss OL 55O (85 R&e/ §¢)
MsHjy Oded j &3 W st stc® (64, 7 &Be/ Cc) d SOddv (459 &¢
ZHtB toff dafdj ] dedijp WO tasds' dats MsMisOQoatse o HEL dseaCj N35F
(OBBSY ) odshmddd o Stsdduyjmsej P50 ot otjdw Mmjeo
fsfdj f§sweodjdd" omMitHss. RMNdjHEss Odd™ o ¢ dz YO dz
dzOB tistic@s 7 OdzOdzd L ts9 . | OBBtcOltstedz § dhMmdzj Hiso Odzdv
OB steOlststedd fsystsejHjddY d Ocktsid®kdd sOLORMSE

ltsdzjorj S jteqdsjdalsr, dz@Bdzs Hjded™ d Eujls HOdzdz
1.0, [ smfj Rt 00 OB s mE&E s SO0BOSkjtedhisds fsye
fsslse jlsMisoadd @ d&jsHdSs?2 1.6¢. sOyddhmSses [11

HokoWOCItsteds 2 HIME jtemdsdde 2 2 OdzOdzdL  ( ANOVA) 9 Ot

fOLO®) Istetse, O teOL dff U d I drchfip! oLOdp@Ocfizls'Oddzf §ted p <0,
[ ibiBstesdsce dyd Mbdigo deth)sD @eOCIsj tedmMisd S ts2 tcOMY toj H .
dr ®OCMdB3Odz d2OW € tsdzyj delsteOydW oo odgifisjdaddad 2 1§ jLtafddtsied jd
9" fOHOjIs BlIs 15 Hts 25% cHs@ OB dzBtdyj IstztiOH Ytsotsfjle
ftedrtsHdIlsmw ftodd3jtedes 5 20 %. s dzOyoOdzz 9 j fyj daded R
dzOodB sdzt M dj L Of Ofyr 9 izOc d . l jdz0 tslsdzd yoO,  Isfiyw dzj M
otsLOOISORRd RtsdzsH B, cliswduzy) d 1§ P& s fxiaflzts s dsdpty figzO W .

Mo Hdzj MEzlstsydzOW slsdesMdIlsy dz! dzOW o dzOy diB # Bo! b sHEEDO
Isj B3 j 6OlszZeO® o MtsyjlsOdedd M dedL C852 o d&zOy dzetsls: 8 MY ts
OCIsdo dzs?2 bteOdzmMf JteOydd k£ tOMlsj ddhHSd) (pddsy s 20 B 1
L dzOydlsj dz' des tsls dzd YO dzd sls Mt Hdzd » d3dets G tsdzj Is dzd n

dL &k dzydoesmisd (lsOBddyO 1) . 1 jMdd R200=Rdid \Ejtsmlte = I PO HE
ftojor Mddzs d3dztsce sdzj Isdzs ¥ destedizlz d@O d§Bg IO dgd3, dzOO dafpis j3H, da
Mtcj Hdzdmn L dzgOyj dzd?2. 1 dzOctsHOtY ®HBOwlssoaMEdd3 SMOHSC O3 ¢
o zO¢ d, Yylsts tBiMfjuyuddzs Htckzydzr § oMmatsSHT dL z2yoj o&zr =
sCOL Odztsy! 3 Oteyj Mtej Hded 7 i B3d2s GAOzj IGzdCnts dedoz@ njlsdads? @D
destedz3r dz2O 30,8 Bdz. 15 Ocwsd@Bjlsj stesdzsedyd MEddz -~ OO
d 30t dd, yYybss MEOLOdtsMm! dO wshmisj dd ©LWOLeadlsdd tOMml
l 2022 GEBHEZ §tEtsHdAjj Bzdp@mswidieyd wels ddzddzds Hddzw f ts dzlz y j dac
l jMmideded?2 4§ jtedH GlsdzdyoOdhw f§oer h jddaets?2 o dzOy desfyls &
dets te 3" ) d ftserh jdzdets?2 Isj B j tcOktets? .  sMisOls 5 ydats §

M smMseMmiso so Odzts dzOC s dds &z “sB » P F |  dots OGS tof W IS dz’
ftostcOMIsOdzdw M dBwdze d Wtstediddtetseo OdzdWw Htekzy dz" = 9o fntSH!
fsSHH]jtey Odzts HOdz dzgj 2" d2 tetsfpls d w©WOLoedlsdy Ckdz skts.

SOC Y] BSCOLOddMm! Isjffdzj j4itdebc Bar Is@dE MmO dzZDmg daf?{( @@t 2
dzts te d3" Yylsts MedHjlsjdz Mlsoakzjls s HiWdydljy eodzOed. 1
~nOOCIsjte dzjlsdzjets f jtedtsHO, dzOC s dzj dzdzOw o j ipdzts?2 9 dz
dLEyojdr n Ckdz skzts.

89



Aoaga ceFdoFegagxg xgagodg

vOB ARO[ jbjstesdscduiMSd) bkmdasedw (smMOHSdid Isj &y
fj dalsw B i 0 2230 2616 .

[MOHCd ( &) Bl j OO o8

[ imwrice [ 5 dz¢ s [ s dze sl

2021 2022 2023| Mtej H dz| 2021| 2022| 2023] Mt H dz

L 2Oy ¢ L dz0yd ¢
[ Ot dS]J(l?r]‘ 117,9| 168,6| 61,2 48,8 41| 58 | 84 07
o4 t5] d;J (]?n\ 56,3 | 46,8 | 68,2 56,5 12,4 16,7| 11,9 10,4
[ 02 d3]J (]?r]\ 81,6 | 145,4| 43,4 61,6 19.4| 19 | 17,2 16,4
R & g d3]; ?n\ 20,9 | 359 | 43 53,9 23,1 24,3| 24,6 21,2
R & dzf d3]; ?n\ 22,8 151 | 33,6 26,6 26,9 26,5| 27,1 24,1
A d3]; ?n\ 272 82 | 72,9 21,2 22,1 22,6 | 24,9 22,1
d?gécg dng'Z{ 326,7| 420 | 2836/ 2686 18 | 19,2 19 15,8

Il yjdzsds 5 RnOwLOCIjtedMmisdC Oz dBilsj skmdzsed?2 2023
dLEyojdr a LOMErtskmMlss2yder a Ckdz Iskte B'" dz dzj B dzOG s t
fsetsHs?2 o dzjslsdiafiy jtnjstedstse.” f O h d-% | sigOes sedzj HOY™W dze Oks
BsHE MtsMis@Goaddzd 70, 9 didz, ybsts dzO@ 12, 4 &3 dedpy 4 Mcd H
172,8 &3, yYlsts d&zO 80, 4 Bk dzdyj fMtej Hdzj dgdats @ tsdzj Is dzd A
odzOcd d StdzduyifMmlsets or fOoahdr tMOHEC o Jfigysiiple Gadaf dz@zd -1
H Odzdz’ -, gL SCsbtstern 72,9 BB o' fOdkzd Iktd Cts 9o O8c
dLEyojdra Skd kte, o dedzgj d d¥dzj &I Mwyon dzOB dz8
9" fOHjdzd j &3 SMOHC 50 .

t L Edz BOIsds 5B MizMndjtdaddg” a3 W OSC ktstwetsds ftod fsorhj
LddBBdzi Hjdzdw d ko jdzdyjdds Etttsy0jeo MmMjd MEsAatLWY22Mmlse
mMfsmMtsB Iz sBtOB SIS d fsyer . {Is dzd G s LOa dmwis OGt
Sftej HJ dzv s hagfts L HolAd HOElpty) Iz ) dzts oCddrd dsPtis @9 | dipissjclits) dz2r d ¢ dziz
tcOMisdlsj dzt dg = GMisOkits. stesdB] bets, ls MfsMmtse s
Mistets§ dzd J fsyeo j dedesets ftosWddzy 5 tOMytci HJ dzj ded ® E
fdlsOljd dz 7 ojh Mo, f§jtjdPEéd.ddsMizciEedigkEsdts &6
HddzORBdS ] d Mboldash jdzdd Bddzj tOdzdL Oydd ckdzmo, B
ojhiMmlse d tMmetsjddd dr tOMlsj dzd ™ &3d .

| dzOy dztsfls [ Hidimfgle 'd L GMdsedr & W OCIkstetse, oddwsh dn
WodzW jIsfw o dzOn dztsfylayj detff pue’y 6y soydd. 1 Mmewird f 1isd
sftej Hjdzj dz o) Mdes?2 Ysmdzi HsmMjoaO d dibsdk ffshmda] k
dmfdzj Hso Odzd W i3] EfMlsOdese dzj dzts, Ylsts &OdBSd "dj MEH,
dzOB dz¥ H O dzd fip* o ddg@ Yy @d' cdg' RO Y Htc §f sdzj o7 7 GlBdA ,Islz todzdg i
(sO0BdZdYyo 2) .

sts otttz MesClk fftjH]djddw

) ZzOdzd e © L
dzj tBtOBEISSd ftsys' MmdedL Jdzdm! ¢

W oL | .
W s oM ds dLEzyYuoj & ¢
L zOyd sfj A WBls d dziyw MshmisO08d k6 a3y tinzj @I s 2 Glsakj s
B3d ded B3O dz! des?2  dezdzj or 7 tsBELOBEISCOR ftsyser o Isj yg dzd
ozOcd o Ytsuyej-3d, §eggelj zOLIOBE 7 H H Y BKBE J
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vOBdZdyP B2 GUustsHEZS Isdo dzOW o OGO o ®jbtsotsd Mdasj it
sBtcOBtSIsCd (MBOIRG] g5O®) 2021

st bty dftshse’ 6B aAm%L821O¢da AR
1 M Oh C G2 AgOn(  118,7 69,6 27,5
L B6EE (¢ § dded BOd de@v f| 1294 69,7 26,8
L bdzj o OF B8l 11272 74,6 25,7
] i Oh C G2 A (  116,8 81,0 26,4
LS (rd | dded BOdz @™ f|  134,0 83,6 26,9
Lbdzj o Ov s 1102 75,2 24,3
] M OF C G2 AOn(_ 109,7 62,1 25,9
v OW dztste (| J ddzd 53Odz’ dz®W fi 130,5 77,5 26,9
Lbdzj o Ov 8 1033 74,0 30,1
Cesoso wl_1MIONC@aBGN( 1154 78,0 20,8
(o s o1l J ddsd 5Oz dOW i 1279 82,9 22,9
Lbdzj o Ov 8l 1252 81,8 25,5
] f O" C @ 2z0n( 1295 83,7 24,2
(Hd3lz' H ?'d;f?sgw?'" [ d dzd BOd' @ f| 1341 84,4 265
4 Lbdzj o Ov el 1277 81,5 31,6

] sl dzsfls! ) dftdsdasfls ! fsyse' WodWjlkfw (66 OL O] dj o
fsys’, Gl Cchttesct L Oo d ME®GS Mejs st §H EDls ¢ af de fj Is ‘s Ots gz
Sd0 HBdy &0 &OLsHdl! MY o ©fwjHjdjdd @ f§oiHj EZOs,
[flsdsOd df 2 HOfOLd § dskdshlsg HdkY Bd " ddhsse O
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Aoaga ceFdoFegagxg xgagodg

otSLHjdz 90dzgdW, -bE dzsPtcOYfgl.14ysts ftedosHdls € L dzOyd
toj Mkztemtso . vsO0Cts?2 HYtHRtH fwerhOjls fMmjejMistsd iitsmls:
Emdzsedwa dzi MlsOB ddz! desmisd OctOtdesets tof dz€ O. ] fnow
tOLtcOBBIKSO Bdjj LStdsBdJyjmMSd WWijSkdod 7 d ¢
otsLHjdz 90dgdw. [Hddd3 dL fitmMtfjSlsdoadsr » dzOf tcOo dzj dzd
fsfip otsd dzO fsmsswdde » ctojBdWn, Cltster 2 L otdwj
Ptesodzg 9 29/ ¢ O. JHAZOC s Hdzw ftser hjdedw Emlss?2 ydo sl
HOdz! dzgj 2h Ov wsflsddddL Oydw Ikjnrndtsdasedd, o¢ds yoOw OHOY I
CORd dzd B3O dz! dzOW o dezdzj 9 OV BBLOBBIKCO fsYysr . RMYsdzr L
ftoj Hf sdzOel@® NS Wpj o' 7 Y jtcOyd2, MmMysmseMmsokjls fMmdady .
2O f§tyslkz, kdakzyhjdd: Jjj ez bzl s tfftasodzd yQzddts Masts
My j dzd® L OlteOls dzO@ IstckzH  twjfMmMktemr . 1 dgjHtejdedj 1 Isc
Mstels O Msd dsyjl fser Mdls! tcJ RIOOB j fizts dztifiplOe dzff dzdfc
SteOHdydtsdzdzer i3 BjssHOBR]. Clts tBjMEjudl ¢ sdtsdidyyf
OH Gfylsf s ¢ S dzddBOsdud mMcdds dL d3j dzgj dedw d3 d te" desyds o St
ftosHtsotsdz fMise j dzdzts? BJ L S OMdetsmis(d .

ANNOTATION

In recent decades, there has been a tendency in the agricultural sector to introducesagiogrce
technologies, among which minitrend zero tillage occupy key positions. These methods are aimed at
reducing the cost of energy, water and other resources, which is especially important in modern
economic conditions. Rising energy and water prices are making traditionaldsgtechnalgies less
profitable, reducing the overall profitability of agricultural production. Despite this, most farms continue
to use traditional methods of cultivation, involving-1@ operations, which leads to significant labor
and resource costs. This apprioatwcreases the cost of production and reduces profitability in conditions
of instability of the agricultural market. In this regard, the urgent task is to develop moeedfeotve
and environmentally friendly cultivation technologies. One of the piliomiglirections is the
introduction of a ridge method for sowing soybeans on permanent ridges, which allows maintaining
stable yields at the level of ZZB kg/ha. However, in order to increase sustainability and profitability,
further optimization of the tdhnology is needed, including the adaptation of resesmgang elements
such as minimal and zero tillage. The use of advanced technologies invelMriey operations helps
to reduce the mechanical impact on the soil, improve its structure, increaseaaair permeability,
as well as reduce labor and resource costs. The introduction of these methods in combination with
modern soybean varieties can increase the profitability of production®9%@ompared to traditional
methods. This will ensure tleegonomic sustainability of the agricultural sector, its adaptation to climate
change and market fluctuations, as well as increase the level of food security.

sdzs yjor j Mt ®: tSBtcOB SIs&Hd Lifdepd S, J o throdst® Mise O,
EHBto] dd Wdg, dedl IStz yj MSOw 1 WWjClsdedesimls: , Mmsw,

Keywords: method of tillage, watephysical properties, herbicides, fertilizers, nitragine,
economic efficiency, soybeans, yield
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] j6jH (6Mjobdd
1§ O" ¢ @ AGnd  0-30 16,1 183 330,0
[ d ded BOdz' > f| _ 0-30 18,6 21,4 333,6
Lbdzj o Ow 0-30 20,3 27,5 366,4
AOLO f 50" My ] ksl

1§ Oh ¢ @ AOnd _ 0-30 9,0 14,6 300,0
[ d ded BOd > f| _ 0-30 11,9 21,4 303,6
Lbdzj o 0w 0-30 13,0 23,1 316,4
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1 Oh dIs O fsmj ofgie e jstis! Jsdetsld CfstetsB dzj B2 fted oL HJ
LOMBj dedets s sMmjoatse, k. €. Mmtsw wslkdashhdksihy ¢ Ckod
Slsdgsh jdeds ¢ Msted" O3 [ 15, 16, 17 ]. 1Jcdzzesits] {ftof

MdzOB sy L O] ddsdedf stitsd jtbrdgsmdz] dzdz" 2 tisMls o dzgOyOdzj o
ykzemlsedlsj d detsfpls: fMtsd ¢ MstecdwW O3 o f jtedtsH sl o M-
tcOfmlisj dzd W EmMy jhdes CtsdeSkztcdtelze Is h  daj 2 ) f slstcj B d
dMmMf sdz L s9 Odzed d Efpasy O@. lsts ldnjdafdzy € 500 5Bts 6% Isd HestdrApE O
I silstsdsz 9Oy dets L O dlsdls! Mmtss s Mistedzw S s  dzO tc Odzdzj «
dLEzyodzdm: HeO dOdetdzjj WWJjClsdodzr » cGjtBdydHtso 1 (
mMtsd o Mistcy ) kislsthgw] GsHAMSH Sdz! dz" j; RBdsectsdzj Isdzdy B©HAzSH B
Bdzse sdzj Isdedj HoOoEZHGAz dz § .

10 Ctdzlstesdz! desd3 (BJjL SBteOBtSISSCd) 90tedOdzlsj f dztsls dat
HE)IZHisdzJ dzr = 2(0u, @B ddsy® RBQ .1 djtejL 290d de jads dHydfjHAS df
dz' MO fE88dO&s tHBH)Isdzdr HokzHtdz dZ » d L d&zOCtser
h Qw G'dBJdZJ Mstcdz" C s B dzO L dzOydlsj dz' dats 2, Is. § . 1
Wic

O]
]
{
1 sdodetsmis! HOdzdzr = 6 f OtcOIstso .

=W R

s OB dzdiyQ BMlEgdp dydHtse &0 GBhEs L OMstk) ddshls: §sije
ssdkzduj Mse s MGtd" SAse §(toeo IStsdgd

fts adHOM
L zOC tso T Ho ZH tsdz! « l mMjcets
1 06dOodls! ThisPlcdejd hNisPl{cdejd hlsPlcdBj d
1. stdstesdz? (BjL tBttOBSISSE d |
1 Euyjls 74,3 - 20,7 - 95,0 -
2 bkipdjstejL 4] 743 - 20,5 - 94,8 -
3 EifjjstsjH k| 780 - 21,4 - 99,4 -
l Zdz? MO®LY, 5 tedz/ ¢ O
1 khapidstej L 2
qts“ff]‘*dij JBBtg( 18,3 - 6,4 - 24,7 -
2 kipjjstej L 4] 17,3 76,7 6,3 69,2 23,2 75,5
3zyj®jtejnH | 195 75,0 6,9 67,7 26,3 73,5
l Zdz' MOitel, ® . d&/. ¢ O
1 bEigijstejL 2
UB“%‘*diJ JBBM 16,5 - 4,7 - 21,2 -
2 bkipdjstejL 4] 150 79,8 5,0 75,6 20,0 78,9
3 kifijstejn k| 220 71,7 4,8 77,5 24,8 75,0
1 dotdls 8 dz/ GO (! IsOdztsdg)
1 khapidstej L 2
UBR#]udiJ JBB&( 2,1 - 7.0 - 28,1 -
2 kapjjstsj L 4] 205 72,4 7.1 65,3 27,6 70,9
3 bkufijstsjH k| 209 73,2 7,2 66,3 28,0 71,8
vO0Cdds SBEOLBA, fHtetsojHjdzdz §J EZyjlsr 0L O0dzd, vyl
HSL OR-1( 0, @b G 0O) fdzd y Oz BB M 8 L-8ON¥s,tc j dasias Miseizj § M B
4WWJQIsq’adz1sfr]lscf ftcjf OOO 1 dotsls 0,8 dz/ ¢O, ftoddwilstsg
Lictsy O2 dzetsfyls 'y eBBdERs] ftoj iz jMiseots o3d ded BOdz dzr 7
L Cdesdd uj S sds M Mdzj L OCds yOjsmw o Mih jMise j dadets
Fojddujddd ftds’ d dsflsd ftsdLosHmMss O L jttdd, O 9
sBtcOBSISCd MsC cPB O} Hicw az s j dizef Wztstc OB tsls, HJ ZzOW dr dzOc
Meotss tyjtejH! GHodsydlsjd! dts adzdwW jls dzO EZtetsy O detsfls!
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U OB dzdiywte s O2 dzts s mMssd o LOoadMmMddismisd Bls M smtsB tso
HisL odgi j dadV d3dedeidad@dz! dg'/ % Ok H t5

s sfMfsB tsBtOBtSlIsCd ftsyoer

[ d dzd BOdz' ¢ .
1 06dOd | ¢y ohce 20 SEELOBEBIS O 1Eﬁh§%& L
1012 M U
n&tsls mEels m&sls
Ids{ rodzf 0¢| 1 dis| r Okzf 0S| I dis{ r Odzf OF
zdtetsC stgw
: 21,5 23,1
fsfMj e
BjL bkHBE 214 25,0 20,8 25,2 21,6 25,3
ool W sz | 232 26,6 22,5 26,0 24,3 26,7
teotNeo® W O
o o drj cag| 262 27,0 26,7 27,0 26,1 29,4
dlstcOeE | 255 29,1 25,1 28,8 24,8 29,3
teo+ dzdlsts| 27,6 27,0 29,2 30,6 28,4 30,8

vOCdB SBEOL 5, Etosy O2 desfls! Mbtelsse Mtsd s M ts
Hjd&OR s 19,0 H825,1 Y/ O (uvOBddyd 4). 11
dOodzlsji M d3q’dzq’d30dzJ des? tBtOBISSE2 fftsys', qRted 1 Ists
dgOdzls 160 + B©BBtOBBIKCO MjBWd dzdlstcOcddesdy tsBJ MY 4
EutsBtejdzed?2 HEtS 5,3 Y/ cO0O. 10 90ttdOdzlsO~ M o M1
Y O detsfylst L jtedzO MBHIsSDo kOO0 ftojHj &zOR 19

1 OCdz¢ Yy gz g dz' IsOIsT ftetso j Hjdzdzr = dMMmdzj Hiseo Odzd?2 4§ SH
fsmMjoOr Mtd ftod twWOLddyd » MfshmsB Or SBiOBSISEd
Oy dzedvn, o0Ot! fic,z28 o6 M fipdsd.j AOEd 14, 4O®d3 dzOdBtsdz! M OW |
fdejjds d dedy dgj d3 Mmdzsw =, Ylsts ftsHIse jtey HOjIs o dzd W dac
cOCljtedMisdCd fORBldsets ctstedL tsdzls O. [ Odedz § Ht5CC
Eimdzsedwr Hd&Y tsMlsO d tOLeadlsdw t©0OMmlsjdd?2 MmMtsd, B
HsMisEdls©lsj dz dgr &3 9 j M j Mlse Ods.

O dOdzdL HdZOBISd BN jets MtsH jtey Odzdw o dzOcd o 3§ Is
tesMlsO® d tOLoadlsdw tOMmlsjdd?2 &BOCMHdBOd detsy MtsH j oy Oded
fsysr . | &Oydtsmls: §jtejH (hjotsd fzs? ol ®OS js)sS sz d
MtsMisOo d dzO Mislse jIsMmise j dedets 3 B5 ,dod; MIs3 3, Omtsf] H3AWzdZ 2 d3
gL d3j ded dzfpw  MsmlsOedd 215, 6; 222,2 d 215,5 &d. [ C
dzz dzj o 52 GBKOBBISCd f tsys ' Jjodzdk® CasAdzptsizdod ifE@sodd v Ry IsHg)

I tsdzjor j dgOBdzEHjdedW L O tOLoadIsdjd3 teOMmisj dzgd?2 Mmtsd
SO f dshon! ddiks! jo GCXXFHE OWPMED oo (RQPHj ZOF s 8 dr
Eidzsedw o Isj SCkhjd ¢ tsHokf viptdashigiize fiy ldsactsipd @sdep Osdalf® ¢ A M ls (s
Yybsts, o Moty yjtejH', f§oodsydlsjd ds MEOLOdsh! d&O W

ltesyj My dzOC 5§ dzj dedv Mkotsets ojh jlse® o ' SO
Cdzd 3OIdyj MSdr EMdzced?2, MiEREB sy ~f BRhfss®@j dzd 8 dzj fa § dzd
d kHtBtejdedj COLOdZd L dOydlsj d desj odzdwWdedj dzO HJ«
fsHIso jteyx HOJjIs dzj sBrtsHdBsMIs! ilsddi3Od dscts f sSHBBKO
Pietsy O2 desfylsd fjd MCsntsLw2fmlse jdede 7 Skdz skts.

H YyJ dz2tetsdLtfo sHfilse j dadats @ s dmfr soded W d Hj Btsdz
tjMzemMsme jtejcOs hdo ISjodsdscd? oL HJjd oOddwy M) d f
Hj BsdsttOydidady j SISt o HeokR AtLw2MmkseOR. 1 yOfls
rodsB" &z s s PRBH&B2 ¢ kg@OMIsd dO § dzsh OHd 20 0O
OHOf Isdods 7 { dzj Bj destse Isjmdzscztsedd.

vOCdd3 tsBOLtsdz, dO WsttdRidtoseo Odzdj ktetsy OV sdzjor m
ftoddsj dev j 3" 2 MY s tBKOBBISCd ftsys’, fa@Qfntgoy Bo dHf

@8

nerg N®OO=
©O §0 F-00OW
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) Isjudddjd otjddd, ust Bl WhdW jlsmw dL &3 dzj dzd W &3q
9jG6jlOydd. 1 sdzlz y g dzdz § tcjLEzd IsOIst ModHjlIsj dz2 Mmls
Mo j toh j dzMisoa so Odzdw Isjrdedze d?2 oL HJjdzr 9 Odedw Mtsd
Cd BB Mt j dzdzsMisj?2 tjedsdd, O KOSy L Cdasc
B3 ssHtse BBOBBISCd fyer .

1 dzOc s H Otwdpdifilij'Hs0 Odzedj] o' f sdzdzgj dets f tcd W ddzOdzmsoe 52
BR22885719 ctOLtOBBIOI! d odzjHtedls! bkfmlsts@tmdsr j
ftesdLotHMse © Mjd MSBotcLW2Mise j dzdets? ftesHEZSYydd o
tcOL dzd ydz' n-C A oIsdedzz MC drn L sdz s OL On MisOdzOe .

gl Refs JRU[TOUULT 3

1A dz2 Bzdz! dzgd @58 Slsdzd fdzr 2 HtejHh jMlso j dzdeds§ ¢ Bis Y dztb 2
. 1. 1 Oddydi-dddz2e09.dzd j & . -33.2

2s0O0LOC a0l sygsrRON JlsdzOY tsBtcOBISC O § swo'SMb] wicj
l.¢. ssteyOc d dzO0-2009.-" 1 judzdZ®H j dzd J .

3zjoyj del s, MztgiMsmMe jtojcOs hdj Isjrdesdzsedd BicOB K
dtoj Hdz) G3p! PishpThddsd . / s sty Oc d d2008li J -eBdzPB j dzd J .

4AoHddz W j & dzj 664 dzlsT Mcclstsoats? OctwtslsjrdzdSd L jtcdzatsB
IMmiddudj SMmisk . ¢. [LEfmtse O, o . o. 1] O] 90O, 1. . I Odt
1. 6. 10Md dz©YG, ... ¢ &z sx20Q8s 2id . JRiZdz] H J dzd J .

S5rebktej y dem§ ek2zj o1 JRISj mndetsdzse d ( : ftsor hjdadg 4 WWJ!
Ljtedz0 d f sye j dfdzs p &ShlfidzsH tsrtcastz/tef 4y (ddRZ0ERT 1 ia . B

6 | O2HEYj dz€ o, dzd Wdpdzdejd j difts o oftSLHjdzn 9 Odzed W dz0 Wtsls
Md®@edelsdyud MClze Hjvisjd! dzEhtBE] § cfB ks%iHiagoml o | #)d
1d Bdzj Hy dzd jiw. BB, 2011.
19857£;SPU%:IS84,ISTSHC*|)QO i s dzjuej tdinds |.oif." IO MY | dEEdctsf sz L H

8l JlBHJCO GetsMizH OteMmise § dzdzsc s M tdls s MY " I Qoodefsve ' fiy/, -
d Stteddtse r j[ uofjlXdiifis).lz tcr 1292596 ..

INdudi stetsadquslstshdlzlsj sduj MEOW HJWIsj df defpylgls] 6O
[ .. ubtasdOdayadfstcO, 4f..1:. O dzQufptabi3n2 /M9 6 1 .

10) stetsB? j.o,cOGIsffS ks s [vjtHighjdkds [ cstese d. .
. R. [ tdzetse, Af..¢. srosihflalcldy . 7/1/.

11 1 Odz S 59 O, . A, 1 sye j dzdzOv 1 GeOdrpdsg) g2l M ¢ s
Il .n. 1Od Csopctbtbf oL B1BIs, 1986.

1254dz;dzBOc;s, g4. 1. 16dOdzr dzr | thdetser e h jddw
[ 6 j S/Mlsd. 1 . /Igh joxtgjOdze @ j &R A-2000p-5 8 4 e fy.

135152hq’3049, [.s. [TikbHdqyumMeoOw BECOLOdddY §t ft
Bt f OtcOlstso o ugjCifislf]dzg j o & H@dEd@dXjdets dzO .-6 3L 9f9.7 .

14t joJ dzS RyMflsdy L soaOdedy CGdHiSE[j dzj QMis] ficOMisd A 5 dzts:

/1 [iNHEdOtHdZ 2 Y bEtdOd ckdkOddlsOwds & 66 j Misj Mise
15015dzts§tsdz.dzq’<+‘1sa, 1. 1. t(6Mms bty 02dshlsd Mokt

bHisBtoj dedd" 8 GRtksid@dpis] |. Jtsdntow, w. w. [khOdjls!

[sh Oj &5 L jdsdzjhHjdafy. 2022. -~ 2. w. 24

16 s tsdzts € tsdzded Chsded W dbd.j Jldesteds i sfmjo O dzO ftesHlzCIsdo d
MesC O ML tej o Oded W[ o BiiheEdBS Bsh y dzdew. 1 O C OL 5o
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19A 4 § dz¥ § gu j e | I dpiffiiEjtijtse Odedd 3 J MisCsMmisd f tolzy d da'
mdwdtd fted f§tshmjoej MmildVjdiniskd ] d2O] estelsh jddd [ Octsdj
fJazdseOydw d edHttlsj@JCO. 2022. -~ 3. &. 1983

20y j dzgj dzj a.) dzf W dzdf j] MlstezCIskzter f s o O tsofe d3tftisttsdy O dzaf 7j )
Ptesy O2 dzsimisd Misd uvijfLifdG O qiissto t©OMHO 1 202 0 . o). 2z H j dzd J .

21 Tolokonnikov,V. V. Effective cultivation ofextra ar | y soybean cul tivar
[ v d ¥ fgl8/] Tolokonnikov. RUDN Journal of Agrongrand Animal Industrie 0 1 8. V. 13. -~
Pp. 353359.

22 Rebetzke, G. JPopulation extremes for assessing trait value and correlated response of
genetically complex traitt v j ¢ Rithards R. A., Holland J. B / / Field Crops Research. 2017. Vol.
201 Pp. 122132.

23Reddy, Y. S. Response of different yield components as selection criteria for yield components
in early generations of lentil (Lens culinaris L.}s j ¢ Yh B.Reddyet al.] // Legume Research. 2017.
Vol. 40. |. 1. Pp. 164.64.
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4BYWDr tdH@HOEEOtd ¥ MOZOHO tj MEteMisOtH ™ Il dzi d3H
NteH" " M’ BO2Y OdzOH T sdzOteHr W " h " dzHj JW OL bdaj dzEC
DH' Misjte 1 dzj ecdw, Mk Ypopdzgi BOMYO twjMktemMlsOteDO hr O
L Ctsdetscozd CCdBr Y2 HYP  E Is BOW" L HT . Cdzj eadw d3gj &z Mz BO
hror dgH T sjndsdzse dW dzOtoH T Isd* s’ L dIsdH", B"dz C
tcj dzZlsOB jdz' H' dz' 6" dzg ISEdgd dgH J Isg H " . {Mr d@dz tsYW Q tcChdg@[fiy [t
YOdRIsdIsr dz HDMisijiael’ dz EVIS deHzO dalzwi ™ flsy O dz0D OfylsT sz H O, B " dz
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THE IMPACT OF LIVESTOCK GRAZING TECHNOLOGY ON THE QUANTITATIVE
AND QUALITATIVE INDICATORS OF THE PASTURE CONDITION IN THE PRE  -SANDY
ZONE OF MOYYNKUM
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ANNOTATION

A geobotanical study employing groubdsed landscape research methods resulted in 43
geobotanical descriptions of plant species consumed by agricultural livestock during theaspring
autumn vegetation periods. Thissearch aimed to develop effective livestock grazing technologies
(seasonal and intrseasonal pasture plots) for the rational use of pastures in Southern Kazdkhstan.
accordance with the work plan, the influence of livestock grazing technologies guathtgative and
qualitative indicators of the pastures in the- gaedy zone of Moyynkum was determin&te research
results conducted to determine the abmentioned indicators indicate that grazing significantly affects
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plant organisms, causing vau® morphological and physiological changes, disrupting the patterns of
phenological phase onset, and altering population composition. The average projective coverage of
ArtemisiaTereskens mixed grass pastures in the sgimgmerautumn seasons was 55.056,.0%,

and 58.0%, respectively, and under intensive grazing (control group), this figure was 40.0%, which is
15.0%, 10.0%, and 18.0% lower, respectively. For istr@sonal use, the indicators were 55.0%, 50.0%,

and 60.0%, or 15.0%, 10.0%, and 20.0% higheaverageln the spring period, the number of plant
species in the mentioned pasture type under both seasonal arsbagomal use ranged from 37 to

38 species, while under intensive grazing, the number was 30. The average plant height during this
period was 1P15 cm under intensive grazing and 2% cm and 1i725 cm under seasonal and intra
seasonal use, respectively, which is 25.0%, 40.0%, and6BLBo higherThe gross yield of pasture
forage during the spring season was 5.04 c/ha of green foxaggeunder intensive grazing and 12.98,
12.08, and 13.18, as well as 13.10, 12.20, and 13.50 c/ha of green forage under seasonal and intra
seasonal grazing.
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Key words:Seasonapasturesdriving pastures, forage capacity of pastures, pasture pressure,
grazing systems, desert pastures, eaten forage stilickgtion system.
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ANNOTATION

The study of the biological characteristics and temperature dependence of the development of the
citrus mealybugFlanococcus citrRisso) is a crucial aspect of understanding its life cycle and devising
effective pest management ségies. This research aims to investigate the influence of temperature on
the development of citrus mealybugjgnococcus citrRisso) under controlled greenhouse conditions.
Experimental studies were conducted from 2022 to 2024 in the greenhouse daailitee Main
Botanical Garden in Al maty. Observations on the
temperature regimes (35 24, 254, 3w and 354). The results indicate that the optimal
temperature range for citrus mealybuRjaphococcus citriRisso) development is between’@5and
30°%, within which the life cycle is completed most efficiently. Temperature conditions®af drtd
35% were found to be unfavorable, with complete developmental arrest occurringasG§gesting
a critical thermal threshold for pest survival. These findings underscore the significant impact of
temperature on the development of citrus mealybBtanpcoccus citri Risso) in controlled
environments. The obtained data are essential for predictindgtiopudynamics and formulating
effective pest management strategies in greenhouse conditions.
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EFFICACY OF ENTOMOPATHOGENIC FUNGI IN CONTROLLING THE POPULATION
OF THE CITRUS MEALYBUG ( PLANOCOCCUS CITRIRISSO)

ANNOTATION

The citrus mealybug Rlanococcus citriRisso) is an invasive pest that has successfully
acclimatized within the greenhouse complex of the Main Botanical Garden in Almaty, where it has
become the gimary phytophagous pest affecting citrus plants. Pest population control in enclosed
environments presents considerable challenges dt
protective wax layer that enhances resistance to chemical tregtritentlevelopment of insecticide
resistance, high reproductive rates, and the absence of effective natural population regulators.
Entomopathogenic fungi represent a promising alternative to traditional control methods due to their
environmental safety anthrgeted action against pest populations. This study aims to evaluate the
effectiveness of entomopathogenic fungi in controlling the population of the citrus mealybug
(Planococcus citriRisso).Strains of entomopathogenic fungi were provided by the |argraf Al-
Farabi Kazakh National University. The test organism was the citrus mealpbargpgoccus citri
Riss0). Virulence screening experiments utilized different conidial concentrations of entomopathogenic
fungi: 11 £ 0 17ladda 1 §0por es/ ml . Bi ol ogical efficacy was
Experimental studies conducted in 2024 demonstrated that entomopathogenic fungi of the genus
Beauveriaexhibited low efficacy in the biological control of the citrus mealybug. The maximum
mortality rate of the pest reached 58% at a concentratitinl oftspores/ml, while at T 1spores/ml,
this rate was 30%. The mortality dynamics indicated an increase during the first nine days, followed by
stabilization or decline on the eleventh dBgspite the widespread use Béauveria bassiani pest
population regulation, its effectiveness in this study was lower than expected, highlighting the need for
more virulent fungal strains for the control of the citrus mealyBlancoccus citrRisso).

Keywords:virulence; area under glass; citrus plants; citrus mealybug (Planococcus citri Risso);
entomopathogenic fungi (Beauveria bassiana).

Introduction . The greenhouse complex of the Main Botanical Garden in Almaty is a unique
closedground system designed for the conservation and expansion of a collection of tropical and
subtropical plants [1]. The introduction of new plant species has facilitated thgesoe of invasive
pest species that spread along with planting material [2]. In a efeedd environment, their rapid
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development and spread are driven by favorable microclimatic conditions inside the greenhouses
(increased humidity and temperaturey,veell as the absence of natural population regulators such as
predators and parasites. Among invasive pests in clpseohd conditions, the dominant species
identified was the citrus mealybuBlé@nococcus citrRisso) [3].

The citrus mealybudilanococcs citri Risso) is one of the most dangerous phytophagous insects,
affecting a wide range of crops, including citrus, ornamental plants, and agricultural crops [4]. This
representative of the order Hemiptera and family Pseudococcidae exhibits high iressieel
adaptability, contributing to its spread across all continenit8][Pue to its polyphagous nature, in
addition to citrus crops, the pest also infests plants such as curry, cotton, bananas, coffee, cocoa, ginger,
mango, and others [9,10]. In gré@use conditions, it can be found on most flowering plants. The pest
inhabits the abovground organs of plants, including leaves, stems, flowers, and fruits, significantly
reducing their productivity and commercial quality [11].

Adult citrus mealybugsRlanococcus citrRisso) range in color from white to light brown, and
females are characterized by the presence of an ovisac in which egg clutches are formed. Reproduction
of this species occurs primarily through sexual reproduction; however, facultatikerpmyenesis has
been observed in some cases, which may be attributed to geographic characteristics of populations. Such
variability in reproductive strategies enhances
[12-14].

The pestlamages all abovground plant organs, including stems, leaves, flowers, and fruits. The
harmfulness of the citrus mealybuglgdnococcus citrRisso) is due to a combination of physiological
and biochemical mechanisms. The primary damage is associatethevidxtraction of phloem sap,
leading to reduced tissue turgor, inhibition of photosynthetic activity, and plant weakening.
Consequently, premature leaf and fruit drop, growth retardation, and yield reduction are observed [15].
Furthermore, the pest sesvas a vector for viruses (e.g., Grapevine leafsdociated virus 3 (GLRaV
3)), which cause leaf curling and exacerbate the negative impact on affected plants [14]. Additionally,
the pest secretes sticky honeydew, which promotes the development ahstiZapnodiunspp.),
further disrupting photosynthetic processes. The presence of sweet secretions attracts ants, which protect
the pest from natural enemies, thereby hindering the natural regulation of pest population numbers [16].

Controlling mealybugpopulations presents significant challenges due to their concealed lifestyle,
small size, and ecological plasticity [17,18]. The most commonly used control method is chemical
control; however, its effectiveness remains low-PJ. The success of chemigakthods depends on
the selection of insecticides and adherence to treatment protocols [23]. However, the presence of a dense
waxy <coating on the pestédés body reduces the ef"
treatments [24]Prolonged usef chemical pesticides contributes to the development of resistance in
insect populations, driven by behavioral changes, physiological adaptation, and metabolic detoxification
[25]. Moreover, excessive insecticide application has negative environmeptaitgrand affects the
pestds natur al enemies, potenti2@.l ly | eading to f

Due to the adverse effects of synthetic insecticides, special attention is given to the development
of alternative approaches [29,30]. Biological cohtieing entomopathogenic fungi is a promising
direction that can provide sustainable management of mealybug populations without significant
environmental risks [30,31]. These fungi serve as natural pest population regulators and can be
successfully integtad into existing integrated pest management systems. Additionally, in recent years,
market demand for products obtained without environmental harm has increasé&dtf8&Jregard, the
aim of this study is to evaluate the effectiveness of entomopaiticdgagi in controlling the population
of the citrus mealybudg?lanococcus citrRisso).

Materials and Methods The entomopathogenic fungal strains used in this study were provided
by the laboratory of AFarabi Kazakh National University. These strainsan@eviously isolated from
soil samples collected in the southern regions of Kazakhstan and identiBedwaseria bassiang3].

To prepare the working suspension, the dry biomass of entomopathogenic fungi, containing
mycelium and conidia, was carefulbgraped from Sabouraud dextrose agar medium using a sterile
scalpel. The extracted material was placed in a sterile glass test tube, and 10 ml of sterile water was
added. The biomass was then thoroughly mixed to ensure uniform distribution of conidiathEro
resulting mixture, 5 ml of suspension was taken using a pipette and transferred ifposgppred sterile
test tube containing 245 ml of sterile water with 0.01% Tw&@rsurfactant to prevent spore
aggregation. After thorough mixing, the suspensi@s diluted to three target conidial concentrations:
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17T $0 1Y 1 @ n dYspbreslper milliliter. The prepared suspension was intensively mixed to
achieve a homogeneous consistency before use in experiments, ensuring uniform spore distribution and
accuracy in subsequent biological treatments. If necessary, the suspensiotheadifuted with water

to the required concentration or a new batch was prepared. The prepared solution was used within
1i 2 hours, as prolonged germination of fungal conidia reduces treatment efficacy [34].

A drop of the suspension was applied to a Gewyehamber, and excess liquid was removed with
filter paper. The spore titer in 1 ml of suspension was determined by counting spores in the large squares
of the Goryaev chamber using the formula:

T = (xspores | 5008 spdre titer (3poss/ 0ndl 0),; dwdmapnoenbersi spores
counted in the large squaresd knumber of large squares counted.

Test Object: Citrus mealybu@lanococcus citrRisso).

The virulence of entomopathogenic fungi against the citrus mealyagacoccus citrRisso)
was evaluated under controlled clogsgdund conditions (temperature:°25 humidity: 80%) in 2024.

For the experiment, citrus trees infested with mealybugs were treated with entomopathogenic fungal
suspensions at ¢S50 ntYeh@ n dyspbrésim@ Eachf expériméntal variant was
performed in four replicates. In the control variant, plants were treated with distilled water to ensure
identical conditions.

The assessment of mealybug populations was conducted from the 5th day after tredatmoent a
day intervals over 20 days. Collected dead individuals were placed in a humid chamber on microscope
slides for microscopic analysis to determine the cause of death and detect fungal colonization.

Bi ol ogi cal efficacy waa[83%:ssessed using Abbott

C = (108)/A (A

where: C8 pest mortality percentage; & average number of individuals before treatment; B
d average number of individuals after treatment.

Data analysis was conducted using analysis of variance (ANOVA) in Microsoft G and
the statistical software package IBM SPSS Statistics.

Results and discussionExperimental studies conducted in 2024 allowed us to determine the
efficacy of entomopathogenic fungi in the biological control of the citrus mealybug. aDatgsis
included the calculation of biological efficacy
dynamics in the podteatment period (Table 1).

Table 1i Mortality rate of citrus mealybug populations after treatment with entomopathdgegal
suspension

. . Mortality, %
Strains Concentration 5 days 7 days 9 days 11 days
1 2 3 4 5 6
17106 34, 0N1, 38, 0NO 39, 0N0 33, 0N
B9 11107 37,0N1, 43, 0N0 45, 0NOf 35, ON
17108 40, 0N0, 48, 0N1 48,001,4 39, 0N
171106 34, 0N1, 39, 0N0 40,0N0 32,0N
B10 11107 39, 0NO, 44, 0ONO 45, 0N1 35, ON
17108 40, 0NO, 45, 0N0 48,001,0 39, 0N
11106 36, 0N1, 40, 0NO 40, 0NO 33, 0N
B11 171107 39, 0N0, 44, 0N0 45, 0NO 36, ON
171108 43, 0N1, 48, 0N1 49, 0N0 40, ON
171106 38, 0N1, 44, 0NO 45, 0N0f 31, ON
B12 11107 39, 0NO, 47, 0ONO 47, 0K0 32, 0K
171108 40, ONO, 49, 0N1 48, 0NOf 34, ON
171106 39,0N1, 46, 0ONO 47, 0N0 35, 0N
B13 171107 43, 0N0, 50, ONO 50, 0NOf 35, ON
171108 45, 0NO, 54, 0NO 54, 0N0 36, ON
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1 2 3 4 5 6
11106 37, 0N1, 44, 0NO 45, 0NOf 34, 0N
B14 11107 39, 0NKN0, 48, 0NO 49, 0N0 35,0N
17108 41, 0NO0, 50, ONO 51, ONOf 36, 0N
11106 36, ONO, 45, 0NO 45, 0NOf 31, ON
B15 11107 38, ON1, 45, 0NO 49, 0N0O 32,0N
11108 44, 0NO, 50, ONO 50, ONO 38, ON
11106 37, 0N1, 43, 0NO0 45, 0NOf 34, 0N
B16 11107 45, 0NO, 48, 0NO 52, 0N0Of 37, 0N
11108 51, ON1, 56, 0NO 56, ONOf 39, 0N
17106 36, 0ONO, 38, 0NO 38, 0N0f 32, 0K
B17 11107 36, ON1, 42, 0NO0 45, 0NOf 33, ON
11108 38, ONO, 45, 0NO 49, 0N0O 32, 0N
11106 36, ON1, 38, 0ONO 41, 0N0 31, 0N
B18 11107 37, 0NO, 42, 0N1 45, 0NOf 32, 0N
11108 41, ONO, 45, 0NO 47,0N0 37, 0N
11106 43, 0NO, 48, 0NO 50, ONO 36, ON
B19 171107 45, 0NO, 48, 0NO 52, 0N0 36, 0N
171108 47, 0N0, 49, 0NO 55, 0NOf 40, ON
11106 37, 0N1, 40, 0NO0 45, 0N0f 32, 0N
B20 11107 39, 0N1, 48, 0NO 50, ONOf 35, ON
17108 43, 0N0, 50, ONO 57,000,1 38, 0N
11106 36, ON1, 45, 0ONO 45, 0NOf 32, 0N
B21 171107 39, 0NO0, 47, 0N0 47, 0N0 35, 0N
11108 40, ONO, 51, 0ONO 51, ONOf 37, ON
11106 36, 0NO, 45, 0N0 45, 0N0f 31, ON
B22 11107 39, ON1, 48, 0ONO 45, 0NOf 30, ON
11108 45, ONO, 50, ON1 50, ONO 35, ON
11106 36, ON1, 38, ONO 39, 0NOf 30, ON
B23 11107 37, 0N1, 39, 0NO 40, 0N0 32, 0N
11108 40,000,4 51, 0NO 51, 0NO| 37,0009
11106 38, ON1, 41, 0NO 42, 0N0 33,0N
B24 11107 39, ONO, 48, 0ONO 49, 0N1 34, 0N
11108 41, ONO, 50, ONO 50, ONO 36, ON
11106 37, 0N0, 42, 0N0 43, 0N0 34, 0N
B25 11107 40, 0NO, 48, 0NO 48, 0N0 37, 0N
171108 50, 0NO, 54, 0NO 54, 0N1 40, ON
11106 36, ON1, 38, 0NO 37, 0N0 31, 0N
B26 11107 37, 0NO, 41, ONO 41, 0NO 32,0N
11108 40, ONO, 49, 0NO 50,0°1,0 35, 0N
11106 34, 0N1, 38, 0ONO 39, 0N0f 32, 0N
B28 11107 37, 0NO0, 42, 0N0 42, 0N0 35, 0N
11108 49, 0NO, 54, 0NO 55,0°0,2 41, ON
11106 36, ON1, 41, ONO 41, 0NOf 33, 0N
B29 11107 39, ON1, 48, 0ONO 49, 0NOf 35, ON
17108 42, 0N0, 50, ON1 52,000,0 38, ON
11106 34, 0NO, 38, 0ONO 39, 0N0f 30, ON
B30 11107 37, 0N1, 43, 0NO0 45, 0N1 32, 0N
11108 40, ONO, 49, 0NO 49,000,0 37, 0N
11106 39, ON1, 46, ONO 46, 0NOf 35, ON
B53 11107 41, ONO, 50, ONO 51, 0N1 39, 2N
11108 49, ON1, 55, ON1 55, ONO 45, ON
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1 2 3 4 5 6
11106 33, 0N0, 35, 0NO 35, 0N0f 34, 0K
B23-1 11107 36, ONO, 38, 0ONO 39, 0N0f 35, 0N
11108 38, ON1, 40, ONO 41, 0N0 36, 0N
11106 36, ON1, 38, ONO 38, 0NOf 33, 0N
B23-2 11107 37, 0NO0, 39, 0KNO0 40, 0NOf 34, 0N
11108 40, 0NO, 43, 0N0 43, 0N0 38, 0N
11106 37, 0N1, 38, 0ONO 38, 0NOf 31, ON
B23-3 11107 37, 0NO, 38, 0ONO 38, 0NOf 32, 0N
11108 40, ONO, 47, 0N0 47,0N0 35, 0N
11106 31, 0N1, 34, 0N0 35, ONOf 30, ON
B23-9 11107 36, ONO, 38, ONO 39, 0N0Of 34, 0N
11108 40, 0NO, 46, 0NO 46, 0NOf 38, ON
11106 33, 0NO, 37, 0N0 37, 0N0 31, 0N
B2311 11107 35, 0NO, 38, 0NO 39, 0NOf 34, 0N
11108 38, ON1, 40, ONO 40, ONOf 36, ON
11106 36, ON1, 38, 0ONO 38, 0ONO 33, 0N
B23-13 11107 37, 0NO, 39, 0NO 40, ONOf 34, 0N
171108 40, 0NO, 44, 0N0 44, 0N0 38, 0N
11106 36, ON1, 38, 0NO 35, 0NOf 32, 0N
P 17107 37,0N1,] 41,0N0| 45,0N0 34,0K
11108 39, ONO, 45, 0NO 45, 0NOf 38, ON
11106 34, 0N1, 38, 0NO 38, 0N0f 30, 0N
B23-14 11107 39, ONO, 40, ONO 40, ONOf 34, 0N
11108 42, 0NO0, 47, 0NO0 47,0N0 38, 0N
11106 37, 0N1, 38, 0ONO 35, ONOf 34, ON
B23-17 11107 39, 0N1, 43, 0N1 45, 0N0f 37, 0N
11108 42, 0N0, 48, 0NO 48,000,3 39, 0N
11106 36, ON1, 38, 0NO 39, 0NOf 30, ON
B23-18 11107 38, ON1, 41, 0ON1 42, 0N1 32, 0N
11108 40, ONO, 46, ONO 46, 0NOf 34, 0N
11106 37, 0N0, 40, 0NO0 41, 0N0 32, 0N
B23-23 11107 38, 0N1, 43, 0N0 45, ONOf 35, ON
171108 41, 0N0, 46, 0N1 47, 0N0 39, 0N
11106 35, ON1, 38, 0NO 39, 0NOf 34, 0N
B23-25 11107 38, ON1, 43, 0N0 43, 0N1 35, 0N
17108 40, ONO, 48, 0NO 48,000,0 38, 0N
11106 39, 0NO0, 45, ONO 45, ONOf 36, ON
Bc3 11107 41, 0N1, 49, 0N0 49, 0NOf 38, 0N
11108 45, ONO, 52, ON1 52, 0N0 39, 0N
11106 35, ON1, 40, ONO 41, 0NO 34, 0N
Bc4 11107 39, ON1, 44, 0NO 45, ONOf 35, ON
17108 41,000,4 50, ONO 51, 0 NO| 37,009
11106 39, 0N1, 42, 0N0 42, 0N0O 34,0N
Bc5 11107 41, ONO, 49, 0NO 49, 0N1 34, 0N
11108 44, 0NO, 52, 0NO 52, 0N0 37, 0N
11106 39, ONO, 46, ONO 46, 0NOf 34, 0N
Bc6 11107 44, 0NO, 50, ONO 50, ONO 37, 0N
11108 49, ONO, 56, ONO 57, 0N1 40, ON
11106 36, ON1, 40, ONO 40, 0NOf 32, ON
Bc7 11107 39, 0NO, 47, 0NO 48, 0ONO 35, ON
171108 45, ONO, 53, 0KNO 53,0°1,0 38, 0N
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1 2 3 4 5 6
11106 38, 0N1, 46, 0NO 46, 0N0 32, 0N
Bc8 11107 41, 0N0, 51, ONO 51, ONO 35, ON
11108 49, 0NO, 57, 0KO0 58,0°0,2 41, ON
11106 39, 0N1, 44, 0NO 45, 0NOf 33, 0N
1 M9 11107 43, 0N1, 49, 0NO 49, 0N0O 35, 0N
11108 48, 0ONO, 58, ONO 58, ONO 38, ON
11106 0 0 0 0
Control 171107 0 0 0 0
11108 0 0 0 0

The control showed zero mortality, indicating the absence of external influences other than the
strains used. For all strains, there is a dicectelation between the increase in fungal concentration and

the rise in mortality.ma&rnt al ictoynciesitsiag ndofori ©d n t1Ily
example, after treatment wi 8 mortality onadayrbvaB30%, armlit a c C
on day 9, it was 45%, respecti v éYimpralityWhdayswasr e at ed

48%, and on day 9, it reached 58%, respectively.

Additionally, there is a trend of increasing mortality over time for all strains. The najoist
increase occurs between days 5 and 9, after which, by day 11, mortality either stabilizes or decreases
(Figure 1). The highest mortality was observed in strains Bc8 and Bc9 (58%) at a concentration of
1 T IYThe lowest mortality rate was foundinsstr ns B23 and B30 (58% at a
indicating the inefficiency of this concentration.

B9 (1x10°)
-m- B9 (1x107)
=l s e v i B A
S i —e— B10 (1x10°)

-®- B10 (1x107)
#: B10 (1x10°)

—e— B11(1x10°)
B11 (1x107)

B11 (1x10°9)

—e— B12 (1x10°)
-m- B12 (1x107)
& B12 (1x10°)

—e— B13 (1x10°)
-®- B13(1x107)
%+ B13(1x10°)
B16 (1x10°)

B16 (1x107)

% B16 (1x10°)
—e— B19 (1x109)
-m- B19 (1x107)
&+ B19 (1x108)

. . . . —e— B20 (1x10°)

5A n oA 11a -=- B20(1x107)
Oxu B20 (1x10¢)
B22 (1x10°)

-m- B22(1x107)

& B22(1x10°)

—e— B23 (1x10°)

-®- B23 (1x107)

#- B23 (1x109)

50

451

CmepTHOCTb (%)

35¢

30f

Figure 11 Mortality dynamics of the citrus mealybug after treatment with a suspension of
entomopathogenic fungi

In this study, strains of entomopatfemic fungi of the genuBeauveriawere used. The species
B. bassianas one of the most widely distributed and is found in various climatic zones, ranging from
tropical to temperate regions. It has a broad host range, infecting more than 700 insest{3fkcie
Unlike most entomopathogenic fungi, which are characterized by narrow specialiBatimssiana
demonstrates a significantly broader host spectrum, which determined its selection as a biological
control agent for the citrus mealybugidnococcugitri Risso).

The results of the present study showed low efficady. @fassianagainst the citrus mealybug.
Similar findings were reported in the study by Acheampong €@20), which evaluated the virulence
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of B. bassianandM. anisopliae It was found that both species exhibited limited effects on mealybug
popul ations, which the authors attributed to th
However, this factor could not have influenced the results of our study, as the expenveent
conducted under controlled greenhouse conditions.

Nevertheless, other studies have reported varying effectivenBsdba$sianaFitz-Gerald et al.
(2016) reported 68% and 64% mortality of mealybugs when treatedBwibassianasolates at a
conid a l c 0 n c e n tYspotes/ml ff30].olrf contrdst] Raraca et al. (2016) recorded 100%
mortality of the pest by the fifth day after treatment vidtlbassianasolates at a conidial concentration
of Ipdrés/ml [38]The differences ieffectiveness observed in these studies may be attributed to
fungal species specificity, variations in strain virulence, developmental stages of the pest, or
experimental conditions.

The varying efficacy of entomopathogenic fungi against mealybugs iefstipported by the
study of Mascarin et a2011), who investigated the virulencevdfanisopliae, B. bassiana, |. faringsa
I. fumosorosea, L. muscariuamdL. longisporumin their experiment, significant mealybug mortality
was caused only byl. aniopliae[39]. Meanwhile, in the study by Demirci et al. (2011), thiarinosa
isolate exhibited high virulence, achieving 89.39% mortality in ovisacs, 84.07% in the second larval
stage, 84.53% in adult females, and 78.71% in the first larval stage,cuitiiidence level of 95% [40].

Based on the presented data, it can be concluded that the key factor determining the efficacy of
biological control of mealybugs is not only the concentration of the entomopathogenic fungal suspension
but also the species and virulence of the fungal strzgged. In this casB, bassianappears to be less
effective than other species, suchMisanisopliaeandl. farinosa Therefore, further research should
focus on exploring alternative species and strains of entomopathogenic fungi that may exhibit highe
efficacy in controlling the citrus mealybuBlé@nococcus citrRisso).

Conclusion. The conducted studies allowed for the evaluation of the effectiveness of
entomopathogenic fungi in controlling the population of the citrus mealy®lagdcoccus citrRisso).

The widely distributed speci& bassianaknown for its ability to infect a broad range of insect hosts,
was used as a biological control agent. However, the experimental results demonstrated that the
application ofB. bassianainder greenhouse catidns did not ensure high pest mortality.

The obtained data are consistent with several previous studies that reported limited efficacy of
bassianaagainst mealybugs. The primary reasons for such low virulence may be species specificity of
the fungi and differences in their virulence. The results may have also been influenced by the
physiological characteristics of the pest (such as the presence of a wax coating) or experimental
conditions.

Thus, it can be concluded tHait bassianas less effective tin other entomopathogenic fungi in
combating the citrus mealybug. To develop an effective biological control strategy for this pest, further
research is necessary to investigate alternative species and strains of entomopathogenic fungi with
higher virulene. Future studies should also consider the influence of various factors, including pest
developmental stages, spore concentration, and possible mechanisms of fungal interactions with the
protective structures of the mealybug.
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ANNOTATION

CRISPR/Cas systems have emerged as the most popular genome editing fidatiooiogical
and agricultural sciences due to their unparalleled ease of use, effectiveness, and adaptability. Tomato
bushy stunt virus (TBSV) is a very stable (ldivgd in the host) virus with a wide range of natural
hosts, includindNicotiana benthamnal. It is soilborne and easily waterborne. TBSV can be used for
more efficient expression of transgenes to edit the genome to create varieties more resistant to abiotic
and biotic stresses due to its presence of the p19 protein, which inhibits thHatRN&xence mechanism
in plants. This allows for more efficient expression of not only viral RNA but also most other transgenes.
However, TBSV itself has a viral effect on the infected host, which is unfavorable for crop cultivation.
In this study, we atimpted to remove the capsid protein from the RNA genome of TBSV to reduce its
virulence but retain its RNA interference property. TBGF P and TBSV_GFP®CP wer e
used to demonstrate the role of the capsid protein and the effect of its remo8aV/ TESF P (pC P
constructs of TBSV without capsid protein can be used for higher expressions of transgenes by co
infiltration in future works.

vtT2" &z BGRLSPRB/ Cas, 23'"LO®ROS jweiyd2dz odtkzmr, o
Nicotiana benthamiana.

Key words:CRISPR/Cas, tomato bushy stunt virus (TBSV), viral vector, guide RNA, Nicotiana
benthamiana
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fsdzvtedzr yIsrw B ' te Is'"LBJSI' 19 dBsdzj SEdzOMr BOt, ot
vkdzdfm Yoz HPHPYW IsOtcOdzDOdz 9 dtclz fr)

TBSV-B " dz Els ] s"tcQyYIsT (Y sy OH "LOYYO ML dzOIsT dz)
sl tcdz' dz' ¢ BOtc. [p@tcB®B&PHCOY DdZJGYfr]IzzHO sW0O2 IOtOdzOH'T
BJj dzg ' dzj to’ YO tcOY IsOteH OO H'ter i Jdddm """ dzn’ oY
dzj 3 My MOy JdzOzOwGDO HJj 2 ' dz BBdzZr Bl BS ' dz SEf "L OdsC
BSdzOHT , tdkOtcdy @n'Yyd"r ®WE® &I BS " d. voOyrils eEljy ¢jdzj
sum"§f yoOodkr B3 BC * dz. r OUOHOdz fO2HO BBEZODOdz % Ofr t6C
BBdzZOHT . SEflsjejdz BNH2 td' € EM' dzH " dzj &6 § ©O2HO BtSdz

HOdr DOdz MO @A rideaily,lcdastd r nlzstesIsdC Odzr' Y ybdzai CIldzGe'
h OBOHOdz Isrfp "tor YIsOdzH ez MOBOYISOtHT W 3" dB3MOtelzr dzO
sy Oy Byl ' d W MrL"ordHO LOEZOdHOdEzH OdEz &z0ts § O2 |
hryyoOdz 3Jte' dzHj L PP RO OezlsdzOts ™ ezl € dz MOBOYIsr B O2 d&zOY
i3 i3S dz. 1 OY" BBHOdZDOdz % 4 B MIsj teH j G BjdzG"' dzjte B"dz' W
dzgj &3 Mj Mroerylry nde' dzjteej HJj2' ' dz ELGjtek’ Bl BS' dz
Bsdz' f IsOB'" dzOHT .

TBSV Gcjdesd&z3H"™ Y t1 9 4800 dZIZQdZJtSISC{HlSJdZ s"tcOHT Y Dd

B'tc EW' toHj CBSHIsSOdzD Odz, B' Oy CGjdgHjteH' W Y dzOIlsr dz
6 f dzd & OL OzOter GjdesdBH" Y (195 (G6t19 dj&kimi et19),
sgRNAAW BOYMdH OYErL"™ 41, dkSdzjOLO B dzMjdgn' dz &°
t1®9 2 (sgRNA2 dzgjd&3ifmd sgRNA2) BOt ©22 AtMislsODr 9«
Oty " dz@ OkHOtr dzOH T . [ 15] . -dzf{ W $pteeealC loddclizmisyy ¢ dzy
Cjmjjue' &2 w B ' t6' ntfls bteOdhdy ydvd v Off OOl dzhO ¢
OB dZOH' [16]. SECOkdllsOkuh wy Qg Odz' \& ' a5 te | @ dz|
ypdzgj 3'poly(¢) Y"2tr 0 BOt, tdzZOtc OZzHOLBPHEj HE U j 2
dsdzH" YIsOdz 9adtekzf tMr y tr dzf BHOLDO dj Btk Cjtj ¢
odtekzfisr y OykriL MmdddsjL' NHNLjGj Oftr dzOL' dz B OkzO BO
GJdsd@HT Y 19 &GENEPS 2 O IsdghizO BN MwP 0 B sHDIAY - O ted yOdz Y
t1 0O cap y"trd B3 &&id poly(¢)NTPHRtcy OV Y @iy Odzslda
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stcOdzedzwy ygwdzr v <€nhj2ike°h (3 ' CITE) Yr'Ld®@jlk' dz Olsy
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Ndte' dzHj MOYylsOdzOHr [18]. P33 xbpdzgj P92 OVEr-LHOtr f
Bjdz OzHOt" &zZOHT" Y bpdzaj odtkzflsry c¢jdatsdzder W IstcOdzMC ted f

t41 cGjdd 41 SHO odkfps,y €@y d YOYdded s @dH ORI L
TsMislsODT oadkfls'y BEdN jCISjH' W YSLOOd ' dzO y Ols'
OYE' L' dz CBHISO2HT dz'tsulz » GSffEssADO dz Bz h ODO Y 5L D Odz fi)!
OYkr L' dr w fddasjLRNMZBIE Guizikezy ¥ Hg) SjL " dgHy HtejH'
witHjde Ssflslksr fplsls' Yy 'ylsrtwk 0h' d wdesdzed st
§ ZOL BsH | MBOIs OOt ( y Offkh OdkOtH' B O2 &ZOd Mis'T ©OIsT dz
DOL ' te¢' LOY' kO OhikgH | HEOEOLAEOECY § e’ d o' dz EL G j
% Ofkzh OHOdz 4 Ofzh ODO Elk  dzj BIBS dzH' & Bjtejls' dz OMT
[22, 23, 24]. 119 cjd odkzmyO yOwMmr (15 ddasj ol
BzCd&zj OLO Mbffishc®R HOY T 19Oy -2 ¢z Mk & O deiiptetsy v € j

22 OVYErL" fdwyl' fMddadsjLujdiH', B' ©OY 3 S00®'T HO (

——
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Kol

rd3r Misr v d§OQYmidsH Oy k" L' ypbdzay odtikzmMyO yOtMm" dalz
OYEt1l9 jctig'dadz ' N dzOtc®O ypdzj Istsdzr y Yt Oty dz@ ddaWj ¢y
smyr BHOfM EM' dBBH' CIsjtcH j G TBSV o (twhfigzjds'di O dzC ¥s dztsiadd
St OdzdL B3 HJ WG J 2" didy), LEfElsdsH 26 Is juets dzHeORezMis™ W Y St D O
BBsHJ dzt HY 2.

[ OlsjtcedOdzH Otc D dzj .Lojieleldsij £ i3 Isfij ldcfdtcharithdmiarma ' tclz .
EM" &3H" SIsjte’" dz "L OY CludeH' LG Y Oter YISO (16 MOODOI)
4 Odz" Misr tcdz0O dzr r BWeZH H gzw Y j 27 5dzH J§ MOy lsOdzH ™ . pf' dgH "
Is j &3 j t2C0osiz@ @ - U j 2 ' dz Okz" sy W' .

{1 @ TBSV IstcOdzmMStedyIsisjtc’ dsj dz Y Ddaj tsdz' W Isizr dzH '
TBSV Bkl OdzslsOter dzr w t1 9 btcOdhStcdfIslsjtc® BOt EM' d3H'
100 &SCce/ d3dz t1 5 IsteOdzf € to O21Hk | dgelsdzef \BdOdz; d3dd %K 2BHiPd@lstts dzddsiz
Jt'Is" dgH' d3gjdz Mm2r dzlst dzu r 3 D dzd B34 ~ Odzd ¢ O dcopianals Il toH j
benthamianze ff° d3dH " CIsjteH ' W 11h »Ofr tcOD" dzO X% OO dzH ' . g SH Od
MmMOdzr dz f , H' &Y " &z ML g’ Y GsUOQIEIS' Isd3j dd BYSQ/B r {dgHD . Is t6GSEFd2m Cdd
dG"  dz6jdz Ef' d3H ' CIsjte CHndz MO2r dz Zdz! StcOSC NN dzG"' dz h Odzde" v

l § Misg detdds Is d dzG . dYEZ"LHOtGHT f csdzd OCtcd &ZOBdH Is* GJ d
Okzr Mist tclz. dSCtod ZOBBdH Is* G J dz Sdaj @0 'C jOY B2 L H OrjdsHg O Y
Y dzdzt dztsL © 3 BB O dzOMr B Ot Mt dzhody VYr My r hr 20 MOdzr &
OdzH"™ dz OdzO MOdzy " dzH Ols" d&zDOdz ISOM" BOdzH Oz BEZW j t6' d3j dz
250 mA IS¢ Cnh" " &gjdz 90 dBJdelzls " h" dzHj Ny lUteH" .

JdefMsdz YY" gOfBldsteda . y " "teOMmiIsr ez nh* dz New Engl anci

Gi bson assembly CdtsdHOkz Xddoord (NEB #M5510) ) Dc
(10 wulL) 75 dz¢ C'te' fMis' ez ypdaj ©jCltste Y SdzH Odz dzn
qdzS B OYdw dzOdzH " -2 0 MBH B fzBEL jROBEZ e OH O JdeS B Oydw dzOdzH T
94 SClsster dzO GFP Gcjdz dz jdza'" Lz nh'" dz § O2HOdzOdz" dzH ' .

1 DIsdy jdzj te 3 Ddzj 1tSdBRAPH ' (o jlsfO=iiyls jdOkde' W ¢ j dz' kdz stcO
CE®RjC' &3j dz adiekMmisOteH W IsOtcOdzlz" dzwbBdOifASGRHfHY T ISyl tdad joz' Cdg”
jdze' L " &zH' . GFP tjtftstelsjtc ¢jd COffmdH OYERrL' ¢jd& o
(Metejls 1) fO2HOEZOAZO tsisr ter f, COfMmdu OYEZrL"™ dz BOMl
Csdzfistez ¢ YAFP THBJSHV Ols OdzH r .

TBSV-GFP y"t! dz@ 3 izOd@y RO M cjdz dz ¥ . TBSV yn
HOREZ"™ dzhH O0" COffmdH OykrL" drw tedz dz TBIVGFRER 11h " dz
YUt dzf d3F dz yDpdaj S OfYMIdH OykrL'dz CtSHISO2IsT dz Istsdzr Y ¥
TBSV-GFP y"te' dz d3f dzOdz € Of M H dzO & ezl O 'datEp dz M P dzicf dzls O fls O L
I "dz yvter dzr &5 G j degtsdzH " Y 3 D dzd Mkzecj dsdiHT Y t19 Wt
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Ndtee dz C€ls' ddaWjSydwdzr w Y500t 3" dzZHOBHT O d3j dz Y Ote
NOMOdz dH", B"dz odtlzfisry &Bt1 95 @j Y dzde§ O Wffeltp s &
MddalsjL " dzg W Y B00te" dzOk" dzg® DC j dzj H " . sOfMmMdH odtkzfmr
s"yr BHOMISOHO MpD2¢CjiMm" dghJ TBSV ddWjSydvwmr dzO s

jtj Ch j dzj mgtiamiasd N Ef)' &H' Clsjt' daj DMmjt'Hdz.L jwlslsj g, Isc

—{ 033 l 092 ~[ pa1

Gibson assembly

N p22
S m e
p19

' ClsetelsB"tor hIsOte OYEZ" LHOWGHT CBHISO2Is" dz G j dzgH J teH '
toJ f dzd ¢ OL OzOte, 33 ybpdaj t92; HOmMrdz Wdhkzktstej My dzlsils”’
ovykrovr, 122; dkztdjOLO BjdMjdH d ¢' d BOM

p22

|

p19

tztcjils OiNisOf Ywt TB &Mzmistclz ¢ yeOFiPr diglrds OTdBsS Wz E dzH " tclz M~

sOfmMdH OykrL" @Gjdg dz2 W Istsdzr vy YB2Ar dzkr &3 dz GFP 5
TBSV-GFP BOMlsOf y " Y"ter dzf 3" dzgOdz o dtkzfmisry SOfMmdH OYE
YOdzH' YIsOter Odzr dz" sOmk @iz .B sgz@PgdH EQPEHC j dz' W 1 ¢
WicOed3j dagls* dz22 W "L " dgH" D" B3j dz tcOMilsOdzH ™ .

sOfmMdH OyEkrLr @Gjdg dz s CjidziMm"HI2 YNte' L " dzH '
COfHMdH Ovykr ot Gjdg' dg' w CsHIsOE YOdzH " Y IKGBR T dz" W
Y"ter dzf d3" dzH © BayldeHlOtdrj Cyls'jtdr dH T . e B8HOdz €42 dz B dz 2y
sOMIsOdzH™ Yy bpdzgj § ZzOL BJHOdz" W BBM "hilsOter T4 dzdecOL Ofr

)
~ x ’ p22 |

—{ p33 T p92 - cp Pr ‘ TBSV-GFP
. plo

\ Site-directed mutagenesis

— (= )
= p33 p92 “E————— TBSV-GFP

\ A p19 ‘

Belll Bl
Restriction based cloning
(RN )

—  p33 I p92 ( ——T_ TBSV_GFPACP

Y | p19

4zt JIEBX-GFP Ctdmistelz¢ ydw MCEzOdgz BB &N @FPdzH " tcz M~
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sOf MdH OY k" L' dzF v Oslds da@lz THERIFRWEHEREER) Istcz C yd v ir dzO dz,
sdflsjc' wtTB®YtckzMm" dzOdz 3 D dzj -G RBRO M IsCOdf dpf Is to ETSBUYSIW fr dzO d;
stcOdzmMCtedfIslsjtc’ dgj dz jG' dzGjdz Y Ofr cOYIsOtcH O l jmilsj ted
OdzlsdH jdzgj dzj o3y dz) DH' " A3 dz tcOMf O @dzOzY BOuz] 5 M3 PzH * € j 1
SO0t HO OlsOdzoOdz IsteOdzlMCtedfIslsj to BOt O GdiOdg'ls Ote
Odzr dzH " .

TBSV_GFPACP TBSV-GFP M

4zt jilgBSY-GFPy D dEBSV. GF P &€ @tckzfls™ Y Y "' dzf dsH Ote’ dz W
steOdzf S ted § Is s j Nicotidnia tenthacniandze j g OFf ' tOL 9O dgle®)Ist ¥ Oy k' L
Bz’ zO OtedzOdzO Odz o j flsj tedz B dzisls Is d dz@

3-h mMited Isls§ Y OUWOH OdzqC®dz' ‘o d2fids B S\ WEF P OkzH Otc’ dz
Oy kr L GjdH jte' &z W Is"LBjG"' dz2 W ytsYlsrordzrw B' t6 HDdz
Oy kr ot Gjdz da' W Btsdkzdz®ipgC P ROl 1d9d THBEEV _d@ Fv BOY MOIsls
dzzC dzj slsdHlsjte Is"LBJjG" dz Odg" YIsOk Otey'" dz@ w©WOmMIsOdzH " .

TBSV-GF P »TB8% GFRICPC sdzilstcz C ydw dzOter dz" w " Y §f Odzr dzr O
Nicotiana benthamiand . |, BsHjdz H' € EM' BABSY GERICPE3 Bo6@zlk ™ @tzW dz0
t1 9 IbtcOdm&@tefdgiddz J ¢ CoOfmdH OyE™ LT Gjda' &z’ w Ok
TBSV-GF P &kzlsOdzlsr Istsdzr v 3y 82" dzhr (Mmktejls 4) .

g ztejild dackzmisr v BlsOdzlsls OtcH rdy)j dpdzts™ Zlshy @idphigdra©dy Isls j to°
benthamiand. . Efm' dHs d€ s ]TBSKE-GF P; s ¥I BYSON_IKSFF )P pC P

1 OSyddzOydw nOdz S j2' dzc-GFRYIjhdz dzh O dzr Syl 6 0 DESPD T B SV
NUYlsT sl yOB' dzj Is' dz Nicetianfy pemthamids@y. f) Qlistzatigh OE )" dsH ' Slsj '
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NOf" 6Oy lsOEr dzHO P19 OYLE' L rad;rﬁus;stsmlzlzsrdmstsasowdww@z OltchdzC
BOls j e OdzH Odz " ZOBO Odzr dzv' ( fMktejls 5) .

n - . .
TBSVGFPACP. .

2 dpi 3 dpi 5 dpi

bzt jid ddskzfisr v Bzl OdslsOteH' w t1 95 bttOdhSttdyflslsjtc' d' v
5 Clndedgjdz €j2" " dz (dpi ) GFP ®@FP" yTEgE] GFRICR (Nitotapan find w fiyr :
benhamianal.)

TBSV-GFP ypdzj TBBV dAPOdzlslsOter dz fMOdzr s’ sz 1uh " dz
Bz s Odzls Is Otc H Riciamadzentdz@ada. -RNAT bsteOdzMCtodflslsjtc” dz' w X Of T
OYk"Lrdz' W Btsdzk™ dz Odz" yIsOk nh" " dz | jfmlsjtedze B dztslsilsd dzeg
YO " tcOYIsOte” dzgh O 19 OyvEkrLrder v Btsdzer dz Bdtsnddzdw dzr v

o dzr dzDOdz dzpIsdy J dzj tc TRSV_BRRAG Pdzj ¢ tlishy I9dd A{C, ydw " dzH © Ok
COfMmdH OYEZ" LHOY IS'LBjG dz W Bodzd&3sOkz" WlhkdeS ydtsdzOdzn "
EM' &' SlsjteH' W Y Of" cOYIlsOter dzgH O IsjL " t6j S Ybpdzj YOty
Bisdzy OZDO B&A&ZOHT . 1 " dz dgliydzSy odeiaj’ Cf) boedcgjlzdedsdsHe Y6 jtdptsodzHte j
NT dZHOHT OF dzf W Y B00BY zOrtedz@Is™ HSd @D Wisttd3OIs™ dzr v )
¥ Ofmfkh Odz vy OkHOted3O Of f OOIs" dzr v hr DOter dzzr dzO BO2
sStcOdzidzv ydw N " dzHORH'™ OF dgf W S0 0ter dzOW'" @ O dzf) &ztzQ dz M is ¢
szr dzH Oz"r i3Il BS * dz

1 2 M

P19 dimer

P19

17 TBSV-GFP; 2i TBSV_GFRICP; Mi d3tsdzj S Z dzOdz' ¥ MO dkzBOY BOES j t

g Zztojilg dfis € & dzv y Nicaddme@dgmiane . EM' d3H ' S IsjteH' W Y Ofr tcOY
odtelkmlsr y OYER"LMdz' W Btsdzkr dzO OtcdzOdzOOdz o j Ml
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(0B 02" IlodffdkzifEist -wf TBSW YIs' kv Odz 02 "-GRFON nyderday " |
TBSV_GFRICP ¢ tsdzilstelz ¢ yqw dzOter dg@dz t | ONicotiamaO bgBamigrills Is j 6 &
EfM' &BH' Skjte' dZd W Y Of' cOYlsOt’ dz dqdsSbkdwyqw zOkH Odz ¢
kOOd&BO2H" , B"d EM 'EEO Cljdia" daj lsis dzj W Odffmktcjls 7
OvkriLr Gjd d v bsd-@FPj &y EHhlsttEs wdwmT BSW)  dzj dzj f
B 5 dzBO k2 TBSV WBFRICPC s dzilstez C yd v M dzv ©) MOdH Oter Bd § kO
t19 ddasjtetjtejdydym d b Offdishd YO@d"flsi™ ve sd&i@dej fJ L
EM' &H' § Oty d kOLOdBOIT d dz, tMr zO2h 0 ef' &H' Cls'
Bjtojls' d2 dz CEteMmjlsjH' .

[ Z02h O, ¢ dsdHOkDG&EP i @izkk dZO®RBS O] HdH Oy k' L
dzz € dzj slsd H Is j BBSY GEREGPEES ¢ yde'yfy Ofr  Odzr dzv' . | jtelslsj zdzj ts
Bzl OdIBBY GFRICPH ] COffMdH OYErL' djde dZ W BBEBOE" Isc
N YlsT ©00dz JdzsC Edzw ygW ZzOdzDOdz % Of ' €OY s OwHO ddaW j Syd©
SW bpfMjt jlsjn'

0irOBO2" IsqfdwjcodBEHY dz i TRRGEPOMR " of dr o' d&' W |-
steO&MS ted s’ &5 dz d EESK BFRCPY @ tztrOds dzt W t 1 D IstcOdzfC too

CEk tg jilNicdatiana benthamianh . EfM" d3dH " Clsjtc' dz dqdesC 2 dzw ydw H Odz M
EfM" 3" CIsjtecjy bDMmJjte'

TBSV. GFRICP BEzlsOdzZslst GFP RNAi steO&MStedfIslsjte’ dzj
N ZHOBHT D d3jdz YOty dgH'™ dz" OF dzO Y OteOBZOMIsOdz, tsdz 1l
OYkriLrdr v sdukfmlsr w EM' &H' € " df OkO®' Oty dr 3 112jd
CEtMmjlbjH" .

DS’ dzHG ISOZDOdz L jelslsjbk " g r dzh® TBSV odtekzfr dz
qdzsS Edzv ydw 2Ok Oty df yHn2jd IkltHj Y"ylsrtekw® hjh
OYkrir Njl' MBFPIs e dzJ BSHEB BV hGsFOREdsH Ote” 025 0tdz vy s OF
fd &y s Ols ts difg dsfwjda’ . C gB S EZGPRZS™ dz W 3" yIsr ok ¥ ' dzH Od
OVE' L' dz CsHlsOE k' LBjC df W Bdk&BOLE' W bpMmjte jlsls'
toj f dzd S Oydwimr dgr w " dzHOBHT O" dgf W Y 5D Ote" dzOkz"™ dzO 3 b dg
' dzZH OBH " O dz0 ) dzdzjc | alafstd3e iy W pfgei G jdesdBHT Y 19 W isted
MsdzO®? def W ¢ jdz dg W BskBOkr dz0 BO2 &Odr Mis' tede s
YOy jlsls' oz ¢ dz' W BidBOEZ' O BO2 &Od Misr BdkE' &I &GS
ddzg jSydwder W X' &ZHOBH' D' i) 4D ROOIs\O'dalzH © dizr D @EBOIS T T B
AN2jdz § ddaWjCSydwdyr IskH T tek®2HT, B"d SOffdH OYkr
kOttOdzk" dzH OD' ftE &' dz 8OMISOAHT . 19 OYErL'™ GFP OYlkr
Y dzOdzlz ™ dz Y tsdzH O2 H ™ .

DOtey " dZOdzH "GUEO &ZD Odz ] wBIOj By Ms@dz t j M e dzd € Ofpr 1
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ANNOTATION

This article presents a study on the impact of different moisture levéte darmation of green
and dry mass yields of mixed oat and spring rape crops in the dry steppe zone of the Akmola region.
The main objective of the work is to determine the optimal irrigation conditions that contribute to the
production of highquality feed. The study set the objectives to study the impact of moisture on plant
growth and development, as well as to compare yields under different irrigation regimes, such as drip
and sprinkling. The experiments were carried out on typical dark chestnubfsBit$ Zerenda LLC
from 2021 to 2023. The results showed that irrigation significantly increases yields: with irrigation, the
green mass was 16.4 t/ha, while without irrigation it was only 4.8 t/ha. The nutritional characteristics of
the feed were also assed, which confirmed the high content of digestible protein and exchange energy.
These studies highlight the importance of irrigation to achieve stable and high yields of forage crops in
the conditions of Northern Kazakhstan, which is of significant inpmme for the region's agriculture.

szt yjor j otglrss®s j MY J yJ dedzsmlils Ftotsy ©O2 des s fn d3d
stetsh j dzd J
Key words:moisture supply, productivity, mixed crops, oats, rapeseed, irrigation
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APPLICATION OF DIGITAL TECHNOLOGIES IN SURVEYS OF FLOODPLAIN SOILS

OF THE NILE VALLEY (EGYPT) AND THE RIVERS OF THE URALS (KAZAKHSTAN)
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ANNOTATION

In Egypt, the main part of the territory is occupied by barchans, there are no conditions for human
habitation, so settlements and cities are stretched alongdkeadf the Nile River. Practically the whole
Nile floodplain is used in agriculture for agricultural production.

The article shows a space image of the Nile River coast, and also drawings are made in ArcGIS
programme on spatial distribution of soil sadation, sodium salinisation, groundwater depth and soil
compaction.

The article also discusses digitalisation, the use of digital technology in soil science, in this case
in the survey of floodplain soils. The use of digital technology in soil scikyacks to a reduction in
working time, soil transects and soil sampling is carried out precisely according to coordinates. The
programme O6Orman. kz6 shows all sampling points,
and multilayer maps were createdhis programme, the results of analytical data are shown by layers.
Morphological description of soil sections, granulometric composition of surveyed soils, humus, content
of absorption capacity, exchangeable sodium, cativon composition, i.e. rekksl of water extraction
are shown separately by map layers.

szt yjor jydpwasseed: | Isjrmdesdzsedd, 2B, ArcGl S,
Key words digital technologies, floodplain, ArcGIS, soils, maps
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]l Mmootej d3j dzdets 3 j s O odjsdz’ vy Liffldse BJjL yYdWtetsear o Isjn
sOLORMsOdzj tOMmh qtews Isfipw MW jtor Jtoddj dj dedv ydWtctse 52
PetsH! W sSOLORMISOdZO BydWtese Odz , sBfMmdzj Hiso Odzad J i tsY:¢
ddzmistcz d3j dzlstso, a3@] D& jetk® s tHg HOBcts tsBMdzi HisSo Oded W f E
JHdzs?2 dL dzgjtejh jdeder » ftesBdzi 3 ydqWteso s COlsBE Ik
H Odzdz" = sftse j dzdzts 1 Ists COMOjIsfw dzj pde" = EZetsHJ?2.
]l sOLORMsOdz] , 9 YoOfmbdesmlsd 2RO tjsd viOdz d

fOMmMlsedh darv d&cepdstshmr . Bz Hs9a Odedy GByYye 52 d3j d
dzj osL dEtsy dets BJL fHtodd3sj dgj dedvw ydwtser n Isjrdsdzsedd.

SOtlssctOW qteso Odzd 4 mMots2mMlse §ftsyo’ M dmMftd Lo C
sBkyjddw (ML) d tflddidL tctse Odedz’ R dz!t W tsjdzts 6 dz@ | e &
EftcOo dzj dedv fjdz' MCdds ALw2Mmbsatsdy fp yjdzrs gsorh jd
Ckdz bkte. Clbts dMdzjHse Odzdj B' dzs O tcOo dzj dats 2O By
ftesMistcOdzfMise j dzdetse s tcOMtej H dzj dedw B dhpdizi ¢ df W ji idddy?  figz
K e OfOH)] REOdO [ 16].

15 &gdzj ded ¥ dzj CSlstster 7 Ooltstetss C OlssetcOW dqiotso Odzd §
sfdtse] HIMOdydddtsets LidHdteso OddY IstcjBljls tcOBt
dLtsBtcOy j ded 2, sBlzyj dedj dB3tsHsyjdzddzO Cd@@N (tictetDseds| didss, Iz Yty figlaft
ftoddsjdej dedj o ftetso jteCk dBsHjdzd. | L sy detsmisd tBtcOB IS
9 dOMmlsswh jji otcjddw Eftsh Oslsmw § ZzOYW stedzOdi3d tsB dzO Y«
B IstsHT BOh ddzdetse s B RZYJ dedv H UMW IS i teo'tsiin IS dc Odizn iz © Y dzdzfm B €
ftesMistcOdzMmise j dzgdese s ff j toj sBEZYJ dad W, sBteOBtslsCk MmdlskzcC
wodszte tsyjdeSkz shdetsC, o dzOMlstswh jj otcj g3 o Mdeso dzts

Mt KA

15 HOdzdz" &3 [ . b . o i3] tc dzts® @ fj drdtg z cidte s yQ emdnsirsfe  frps i
Odze sted Is o3 ydqWwte atsGts f sye j dzdztsG ts COwlstsctcOW dqtotso O
ftetsistcOdzfise jdzdz" J, dets d otcj 3j dedz’ | BB | dedetsisd f tet
Yylsts tcOmMf O ¢ O LJd34 dz ] ot n 5to ts otffiff tdsoctisH (@RS dzCdz® L] jdixie
fsHe jtey jdedz" = 1 tesLdd, f IjBIORd {tesLdd fsylsd o He
l tejLbkdz IsOIsj 1 tsegts COtlsr 1 tosHetso Odzdzs Mt s sy,
-hoes2MmMksots M kyjbtsd d O Ok Hdls® wn dzPls fd! dzts fdsd flsj
Hicze HBEGEZ [ 18].

l.¢. ss90HO d Htkzedj i Mgl @Picld ctstts] 1 lsjyd®, CBlstste
sftej Hj dzj dedzlz® ftoslsw ) j dedetsfls! o Istejrn dLdBBjtejddvn ftot
dsd d s Mo 5] (YtadirdoytgjQidgijls o9 , ©BI jd3 d cteOdedy’ [ 19].

1 sye' §s2d 1 dkz0 d vEeOkO fHo jEOs smvw fsyj Mno
fsys EZCOLT" 908l dBdsed Qo lststor . [ ded Slsd3d Yot Is, Y ls
Br Mtesets feSABHO § OotsHGC So o2t gosts H 6 tedsjp tOR dirdy o 9Q fipliyw
GjLEd OS] Odds odOdz dgz 7 d Hjdkt o dOdz dzgr 7 §tetsyy M
ZOodzssmtse, Ykt ©jHYIs € LOHJjtyC)] ®lsteOMisOddw d cdsj d

[BI jCIsr d 3 IstsH T [ ity @ dsh Odgisfjdzj H s Oded W W o dzWw 8 Is
1d@z d vteOdzO. 1 ted tBMdzj HSo Odzedd Y S2d3d dedzr = fsye dMm
ftoddztsy jddi ¢Orman. kzeée, tcOBBISOs N jj dzO BOLJ] f dzOIsY
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Builder i f o HNlsOQo dzv jIs MsBB2 toOMhdtejddd ¢ ArcGlI S Des
dzOMmisdzdzr = JtosW j MMdsdOd d' n W d&ZO2d ¢ Otcls.
lteddzsy jdedjy tOMMyudlsOdes Hd&zv ttOBBIT M COtlsOR] dzj
Emlstes? Mise OR d ftjHdOL z0Wjdks cisdgz H @B O fzdzdzs asB dz@,
1 sdzt LtsoaOlsjdzvwdzd +Isdn COtls wdgldzy dzdp ) wdzO T df ts dz@ drdzdzS &
LOf B9 jHAdSCBY, CsmMkzH OteMmlise jdzdzr » fJtodtotsHdz = tojL jtco O
&z MskmistetsdIsj dz' dz" §j teOBtsls', d Htkzedd fwiHftdwisdw H
1 Odztsy oz Isted ftsyojdedzr ° ©OLEGJjLO &0 Y2 dBj t©j§
BN gty Isr &3 3§ IstsH Odzd . lted GBKOBBISC f sdzlz 4 dedz’ n
MicrosoftExcel2 0 1 0, f tetsc tc QGBogEEahr c GO StedMmMkzdzC j] 1 ¢ OL OdzO
I sdzjorj dMmMmMdzi Hseo Odzd™w ftesosHddzd 8 tBM jfteddwIsts
fsuotsyoe jdzdz" | tOLtGj L' LOC d&ZOHT 9 O Isfqw L tOMmyy IsO
LOC dzZOHT 9O IsmMw ©HJdz ftsyse jdedz" 2 tSBWOL J Y. stsyscd L O¢
sl yodzd o ftotsctcOBRAB, , ftesosHddzd BsteW sdzsedyj MS 5§
Ctocdils Bz tslsBdicOdzd tBWOL YT ftsyo. 1 syea O ftesmizh do Oz
ftoesotsHddzdMm! OdOddlsdy mMSéd) twOBtslsr . ¢dOddlsdui MSdJ
1 sz yj dzdz" | tojL kdz' IsOIst ftej HiMIsOo dzj dz'@ dzO@ tod fylz dzS «
dzj SH dzstetsH dapdnisdzdzsc fts f sSCtetso O. t OMisdlsj k' tsda'r 2edz! ditds € to &
tcOL dztslstc Oo dets 6,01 dishfclPO@ Bt GO MHEEd Oydj 2, MtejHd C it

sdf yoe, N dlsdav €, Cso " dz Lo jtosB 52, s dzv dz€ O, f) s dzt
fsdzj o 52, GotgdalyC, d 20 hls OC » id fCeMi(@tddzd SAds s H J dz2f , o H sdz
Htcj o jMmder J tOMmMlsjddwy (HEZBT, BjtYyL"™, Cdvdg d Is.H.).

Nile Delta

River Nile

Adapted from NASA Visible Earth

[ gz dssis i3 ud MEd2 Mdd B3st i ¢d 1ddz (redf

tiLkd sOIr dMmMdzj Hise Okzd o WL dsefiplz By filzd ylsts o [ @
sjtsteshle d v f Zfls’ dzdzOw, Ists &zOfj dzy dedz’ j G EdzCl' tOMY sd
@OGtkL Sk dzO fs2d3jdgder j ftsyer d st ftedojds € HJGE
fsCterlsdj fsojtwhdshlsd §s2djdd & §sys UEOWE od Ml
Lq#e45 %. 1 ©OCkduimSd ofmw §s2k0 1 ddkO LOd"lsO dOfj
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ANNOTATION
The influence of insecticides on potato yield and quality in the conditions of the West Kazakhstan
region is an important aspect for the agriculture of the region. Potatoes, as one of the main agricultural
crops, are often attackéy various pests such as the Colorado potato beetle, aphids and other insects,
which can significantly reduce yields and product quality. The use of insecticides allows you to control
the number of pests, which helps to increase yields. It is especiglytamnt to use insecticides at the
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beginning of the growing season, when plants are most vulnerable to pest attacks. By protecting plants
from harmful insects, the likelihood of damage to tubers and stems is reduced, which ultimately leads
to a higher quatity and quality of the crop. Pests such as the Colorado potato beetle can destroy the
leaves of the plant, which disrupts the photosynthesis process and reduces the number of tubers formed.
The use of insecticides allows you to control the number of,pgktsh helps to increase yields. It is
especially important to use insecticides at the beginning of the growing season, when plants are most
vulnerable to pest attacks. By protecting plants from harmful insects, the likelihood of damage to tubers
and stera is reduced, which ultimately leads to a higher quantity and quality of the crop. Pests such as
the Colorado potato beetle can destroy the leaves of the plant, which disrupts the photosynthesis process
and reduces the number of tubers formed. Insecti@ffestively protect potatoes from such pests,

which reduces crop losses and increases its volume. This article presents data from the results of a study
on the yield and starch content in potato tubers, according to the results of which it is pofsilge to

the damage to the tops by potato potato beetle. The drugs used had a different effect on the death of the
Colorado potato beetle, on the degree of damage to the tops by the pest, which affected the formation of
the crop. The yield of potato tuberscaading to the experimental variants fluctuated, and the lowest
yield was obtained at the control. In experiments using insecticides against the Colorado potato beetle,
yields increased for all variants compared with the control, depending on the drug used

sdzg ydor Jd Chrnitdsota: | dz* C dzkz B J dz2' , mMstels, Csdztstc OH i
Ftesy 02 desfyls ! CtleOn BZOdzd MissMis !
Key words:potato, tuber, variety, Colorado potato beetle, insecticides, yield, starchiness
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THE FORMATION OF THE HARVEST OF THE WHEATGRASS DEPENDING ON THE
COMBINATION OF SOW ING METHODS AND THE SEEDING RATE

ANNOTATION

One of the main goals of Kazakhstands agricul
industrial sector that ensures national food security and strengthens competitiveness in global
agricultural production and the food market.

Current research has identified key criteria for crop production in rainfed agroecosystems,
summarized by the following principles: achieving maximum crop yields with minimal costs, improving
soil fertility mainly through extensive biological methods for organic matter regeneration, and
developing improved, highielding farmlands with substantial environmental capacity, utilizing native
plant species adapted to the region.

The implementation of these principleties on various measures, with perennial grasses playing
a vital role. Among them, wheatgrass is the most widespread species in the western region due to its
unique biological properties, allowing it to make the best use of the natural and climaticessdihe
dry-steppe zone.

The exceptional stability and efficiency of wheatgrass as an envirotiarering crop in the
agricultural systems of the dsteppe zone emphasize the importance of further innovation and
improvements in its cultivation methads

Keywords: perennial plants, sainfoin, grazing lands, nutritional value

Introduction . In the Aktobe region, wheatgras&gfopyron is one of the most valuable
forage crops, forming the foundation of hayfields and pastures among perennial grasstesndt
drought resistance is due to its ability to effectively utilize environmental potential and moisture from
typical winter snowfall. This plant adapts well to various soil types, thriving in dark chestnut and
chestnut soils, as well as on clayey aatdy terrains [1]. Wheatgrass is highly nutritious, with hay
containing 7.410 kg of digestible protein and 43 feed units per 100 kilograms. Additionally, it has a
long lifespan, persisting in the same location fo200years or more [2].

Studiesshow that pasture grass productivity is influenced by grazing practices for livestock [3].
In the severe climatic conditions of Western Kazakhstan, different ecotypes and species of wheatgrass
have adapted to local environmental factors. Given the regiomatic variability and unpredictability,
selective breeding requires careful consideration. Each natiumatic zone favors root forms that are
resistant to droughts and rich in chemicals and exhibit diverse morphological and physiological traits.
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Furthermore, Western Kazakhstan is a natural habitat for wheatgrass, leading to the cultivation of
over 120 species in recent years. These species exist in various wild ecotypes. Currently, the collection
of native wheatgrass, maintained both in situ andtaxeonsists of 500 samples [4,5].

This collection of wild wheatgrass specimens and species allows for their careful study in terms of
biological and economic traits and their testing under unfavorable conditions in the steppe region.

The collection, presyvation, and agricultural use of genetic plant resources is a strategically important
task in the current stage of global development. This task is directly linked to ensuring national and
global food security [5]. Key agreconomic issues in agricultucan be successfully addressed only
through the rational use of genetic resources of forage plants [6].

The study of plant biodiversity worldwide is one of the most modern directions of comprehensive
research, primarily involving the search for new prongibjects from natural gene pools [7,8]. Of the
250,000 plant species considered part of the global flora, onk2Q8@pecies are intensively utilized.

At the same time, according to the World Resources Institute, the trend of fully utilizing the genetic
resources of local flora is continually expanding [9,10,11].

Kazakhstan has two main sources of livestock feedltivated fodder production and natural
pastures and hayfields. Through fodder cultivation, one third of all fresh livestockdessly coase
feed (grass and hajg produced. However, a distinctive feature of fodder production is that, on average,
up to 54% of livestock feed is derived from lands dedicated to natural feed, primarily pastures. These
provide up to 20 million tonnes of feed tsmbalanced with protein, amino acids, and other nutritional
elements. Agricultural workers are so accustomed to this that they do not even consider that natural
resources are not unlimited. Of course, under conditions of efficienwviese livestock farnmg is
conducted in a migratory manner using seasonal pastueggthing is entirely different. For instance,
one may cite the millennial nomadic use of natural pastures, as envisioned by the nomads themselves;
they employed what is now known as seasoasatyye rotation.

However, the careless and consumptive use of pasture areas during soeidilrsistock farming
severely disrupted the natural ecological balance and brought feedlands to the brink of collapse.

Currently, especially in recent years, sfgpant areas of arable land have been withdrawn from
rotation due to the inefficiency of growing cereal crops on them. They are transferred to abandoned
lands, but because of a scarcity of vegetation, they are still not utilized as pastures. Sucle areas ar
abundant in the northern and central regions of the republic. If these lands were iripathed words,
if intensive feedlands were established on thieay could effectively serve both as pastures for private
livestock farming and as means for prépafeed insurance reserves.

All of this underscores the need for establishing intensive feedlands, that is, perennial forage crop
fields, to meet the demands of concentrated livestock farming.

The necessity to establish pastures and hayfields is parjcaleute today. It is widely
recognized that natural feedlands yield low plant biomass and provide forage only in the spring;
moreover, a considerable portion of pastures has deteriorated due to overgrazing, resulting in reduced
productivity and a limitedassortment of grasses, while the productivity of feedlands has fluctuated
significantly from year to year due to weather conditions. In order to avoid winter shortages during the
summerautumn period and to prepare feed insurance reserves, it is nedessatgblish intensive
hayfields and pastures by sowing perennial forage crops. Calculations have shown that, to fully meet
the protein requirements of both livestock and crops, at least 200 kg of plant protein per capita must be
produced. For this, it isot enough merely to increase the production of livestock feed; it is also essential
to obtain feed that is balanced in protein and amino acids. Currently, only 80% of the protein requirement
is met, with a shortfall per feed unithere the required 168510 g is reduced to only 780 g.

In the steppe zone, one of the main factors determining the composition of mixed grasses is
moisture availability. Therefore, when improving natural feedlands, xerophytic cereal spestiess
crested wheatgrass and brorausl from the legume family, medicago is predominantly used for fodder
production.

In the Republic of Kazakhstan, the intensification of hay production imposes a set of agronomic
requirements to achieve uniformity of the grass. These requirements mushlypognsure high
productivity but also provide excellent green biomass that guarantees a consistent yield of livestock feed
throughout the entire growing season, both in pastures and in hay utilization. For the comprehensive
industrial development of liveésck farming, a quality composition of forage that meets the needs of
livestock in terms of protein, vitamins, carotene, and minerals is required.
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I n todaydés agricultural |l andscape, characteri
aspect of coducting private livestock farming is the establishment of a fully capable livestock feed
base. In this context, when seasonal feedlands are unavailable, problems arise for livestock farmers in
providing feed for animals throughout all seasons of the yie&ome regions, even summer pastures
are unable to fully meet the needs of the growing private livestock sector. For this reason, intensive
feedlands must be established in all agconomic regions of the Republic of Kazakhstan according to
the requirerents of livestock farming. A review of specialized literature shows that, under the conditions
of West Kazakhstan and similar regions, intensive feedlands are being successfully developed and
established by sowing perennial forage crops.

Wheatgrass provides its maximum vyield in the second to fourth years of life, after which
productivity gradually decreases [12,13]. In years of spring drought, compounded by dry autumns and
snowless winters in preceding years, old wheatgrass fields wrfa#lio produce vyields [14,15,16,17].
Therefore, such fields must be systematically plowed and resown on new plots. If this principle is
violated, the intensively used fields become degraded [18,19,20].

Research Materials and MethodsThe aim of the studwas to investigate the impact of various
seeding methods and seeding rates on the yield of green forage from wheatgrass, determining the optimal
combinations for the efficient use of pastures. After testing preliminary recommendations, we conducted
in-depth research on the efficiency of different combinations of seeding methods and rates. Additionally,
we included the most suitable options identified into the experimental schemes. Most years during the
study were relatively favorable.

The object of the stly was the wheatgrass cultivaktobe FineSpike WheatgrassThe
experiments were conducted under field conditi ol
district of the Aktobe region, following established methodologies.

Monitoring and accoumig were performed in accordance with the perennial grasses research
collection of the VASKhNIL Vavilov Institute [6] and the perennial grasses cultivation methodology of
the V.R. Williams Institute [7]. The experimental material was statistically processemtding to
B. A. D o s kel ExperiménsMethodolodg]. Firstly, a plant variety is defined as a collective
group of plants developed through selective breeding, inheriting specific morphological, biological, and
agronomic traits and propertigsrough genetic transmission. This represents the lowest taxonomic
classification for cultivated plantBlant varieties are categorized as eitbeal varietiegdeveloped by
local farmerbreeders and enthusiast selectorgnstitutional varietiegbred by specialized breeding
institutions).Each variety is developed for specific sdimatic conditions to fully exploit its biological
yield potential. This is particularly critical for varieties intended for irrigatedsirrayated, and dryland
farming systems. The closer the geographic origin of a variety aligns with its target environment, the
higher its potential effectiveness. Varieties undergo mandatory field teapingpbétior) and receive
certification verifying seed purity, genetic origin, angatity. Regional inspectors of the Republic of
Kazakhstands State Commission compile and publis
specific soifclimatic zones, based on results from staietrolled trials.

Secondly, in arid steppe adédsert conditiongrested wheatgrases demonstrated exceptional
productivity as a perennial forage crop. Crested wheatgrass surpasses other perennial grasses sown in
spring in terms of hay yield: it exceedbeatgrass by 10% (25.6% vs. 29.3%thooth bomegrasdy
4%, andalfalfaby 26%. Onlysandy sainfoin rivals crested wheatgrass in the arid steppe conditions of
Western Kazakhstan. Consequently, crested wheatgrass must be prioritized as the optimal variety for
cultivation in these specific sailimatic conditions.

Crested wheatgrass seedlings exhibit slower emergence compared to cereal crops and even alfalfa.
This is attributed to their low initial growth vigor, which limits their ability to penetrate the compacted
upper soil layer. Field observatiogenfirm that seedlings emerging after spring tillage are notably
weak. This delayed emergence negatively impacts stand establishment, resulBaépoig@rmination
ratebeing considered standard.

Studies demonstrate tHate-spiked crested wheatgrass rietiesexhibit superior winter
hardiness compared to brespiked varieties. Younger plants are more susceptible to winterkill due to
incomplete physiological hardening.

Mature crested wheatgrass plants exhibit extreme cold tolerance, surviving wirgeraemes
as low as3 5 A& spring frosts downts AC. This resilience is |inked
carbohydrates and other organic compounds stored irodhecrown zonehasal shoots, arrdots.
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Notably, finespiked varieties accumulateegter reserves @lastic substancggautrient reserves for
regrowth) in their root systems compared to brspiled varieties.

The nitrogen content in crested wheatgrass roots constifugdsolute dry weighduring early
spring.

Research results and dicussionBelow are the main results of the study on the compatibility of
these agrotechnical methods with the formation of wheatgrass density in the year of spring sowing.

In addition to the seeding method, the seeding rate is one of the most dynaang défecting
the growth of agricultural crops. This is particularly relevant for ssedided crops grown in the arid
steppe conditions of Kazakhstan, such as wheatgrass. Despite its significant adaptability to extreme
conditions, optimal plant density penit area is required to achieve good forage and seed yields. This
density is largely determined by the seeding rate and the optimal distribution of plants per unit area.

In our case, given the emphasis on slerspiced wheatgrass, we will thoroughlyaemine the
growth and development of this particular species and variety.

Compared to other perennial grasses, the emergence of shpiickst wheatgrass seedlings is
extremely slow. Even under conditions of sufficient moisture, seedling emergence ta&eufays
and sometimes extends to 23 days.

We refer to the further growth of the bud, which transforms via lateral roots into a shoot, as the
tillering of wheatgrass. The initial bud of wheatgrass is short, and its upper bud contains an inflorescence
in an embryonic state. Such a shoot is called a vegetative shoot.

Under the influence of external factors (temperature and light), these shoots transform into
generative organs. This transformation is driven by a consistent heat effect that enables theeert/elo
of seedlings and germination. Therefore, in terms of its developmental stage, wheatgrass is classified
among autumn crops.

Wheat grasday® palahongFor the formation of the
to pass through the vernaliicn stage; it also requires good light exposure (the light stage), which is
most favorable during June, May, and the first ten days of July. The light stage occurs only in plant
shoots because they have already completed the vernalization stage.

Each whetgrass shoot bears between 3 and 10 roots. By the end of the first year, the number of
shoots reaches 20 to 40 and the number of roots 30 to 50; under favorable conditions, these numbers
can reach 26300. In mature plants, there may be as many as 10@sstrod 306600 roots.

The substantial accumulation of root mass in slesgéwed wheatgrass explains wayen
during droughtit produces green fodder comparable to that of bamakied wheatgrass. This yield is
lower in moderately humid years and highedrought years.

Plants sown in the previous year resume shoot growth after emerging from winter, with new
lateral shoots arising from the tillering zone (spring tillering). However, this occurs only under
conditions of sufficient light and moisture.

In the initial stages of its life, young shoots are nourished by the parent plants. Once the general
shoots develop three leaves, they establish their own root systems and becesuffigeltit. The
tillering of wheatgrass is prolonged. Compared to other p@akgrasses, wheatgrass has a greater
capacity to accumulate excess nutrients in its roots, internodes, and underground parts before winter.
This enhances the plantés resistance to frost ;
longevity (10years or more). These characteristics explain the regeneration of new vegetative parts and
the reappearance of the grass through seedings(seihg).

Among the most important biomorphological properties of wheatgrass are its resistance to grazing
and itsability to yield produce under various conditions. However, its regrowth capacity is not high;
after the first cutting, it does not produce high yields in subsequent cuts.

In terms of its growth type, wheatgrass belongs to the group of autumn crops.afioweler
favorable soil and climatic conditions, it can develop according to theagoin crop type, though
this is rare.

With timely autumn sowing and appropriate growing conditions (a balanced combination of heat
and moisture in the soil), the plargshieve a full tillering phase in the sowing year. In this state, the
plants pass through the flowering phase necessary for the further development oftgpiorops,
overwinter well, and yield produce comparable to high levels. This is fully achieyedt he wheat gr @
summer (end of August) and early autumn sowing periods.
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However, in the study area during this period the air temperature remains high (approximately
16AC) and monthly precipit at dombinationsof tarperaiute afi5 mm.
moisture does not create favorable conditions for normal seed swelling, germination, seedling
emergence, and development up to the full tillering phase.

Moreover, due to its biological nature, wheatgrass favors lower tempeEsatt the beginning of
its life, so summer and early spring sowing periods usually yield sparse seedlings and poor shoots.

When seeds are sown in radtumn (midOctober), the amount of precipitation typically
increasesften reaching around 50 mm or mpmnearly doubling. At that time, the air temperature
remains relatively high (@ 2 AC) . T h eantanin sawimg underi tltkse conditions generally
produces good seedlings, although the flowering process does not fully complete; due to an insufficient
accumulation of plastic substances in the tillering nodes and lower parts of the plants, they winter more
weakly.

In the following year, during the first full vegetative development, the plants do not yield at a high
level again. However, after winter thpyovide a yield of practical significance.

If autumn is very dry, pravinter sowing in late October to early November is entirely feasible.

At this time, autumn precipitation is not as crucial as in earlier sowing periods because the seeds do not
germinatedue to the lower soil temperattifgey remain dormant. However, with the first spring
warming, metabolic activity in the seeds (germination) begins. Thus, early spring warmth and moisture
are utilized far more fully than in spring sowing, which is patéidy important in cases where
wheatgrass, with its sparse germination and seedling development, is grown. Uniigtgareowing
conditions, the seedlings develop fully. Therefore, compared to spring sowinginpee sowing of
wheatgrass results in Bghtly higher yield of green mass the following year.

In spring sowing, a significant amount of moisture is lost, and the growth period suitable for
development before the summer heat is shortened. Consequently, even if seedlings emerge
simultaneously, ty do not produce a yield of practical significance.

Thus, in the arid steppes of Western Kazakhstan, the biological prerequisites for optimal
wheatgrass seed sowing favor autumn aneapnéer sowing periods.

The seeding rate, in turn, dependsseweral factors: the intended use and longevity of the stand,
soil properties, water availability, weed infestation, seed quality, and the level of agricultural
technology.

In such conditions, the primary factor determining the seeding rate is precipitapipropriate
adjustments must be made in the combinations of seeding methods and rates to account for rainfall
variability. This complicates the study and necessitates preliminary determinations to develop a final,
practical (programmatic) experimentahgeme.

One of the experimental variations involved testing the feasibility of sowing with a 15 cm row
spacing. This seeding method is also discussed in the literature.

The primary results of preliminary testing of the proposed combinations of seedinglsetitb
rates are presented in the following tables.

B0

70

60

50

Row sowing, 15 cm Row sowing, 15 cm Row sowing, 15 cm Raw sowing, 15 cm EEADS

u Seed Sowing Rates, million seeds/ha  ® Plant Height, cm Leafiness, % W Green Mass Hay

= Without interrow processing
Drawing1i Formation of crested wheatgrass green mass productivity depending on seed sowing
methods and sowing rates.
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A thorough analysis shows that sowing 7 millionbkéaseeds using the row sowing method
results in lower green mass and hay yields compared to fields sown with 6 million seeds. Overall, row
sowing shows higher productivity compared to straightforward row sowing techniques, with yields
increasing as seedjrates rise from 4 to 7 million seeds/ha. However, at 7 million seeds/ha, yields
begin to decrease. Plant height ranges between 64.3 and 71.3 cm, with the highest leafiness observed in
the control variant. Hay yields in fields sown with 7 million see@sld c/ha higher than the control,
while green mass yields are 52% higher. This is explained by two factors: biologically, even seed
distribution allows plants to utilize feeding areas and moisture more efficiently; agronomically, dense
planting reduces veal infestation.

1,6

14

1,2 ’ 14
0,98
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06 -
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0,2 A

0713
%
0 - T T T T

Row sowing, 15 cmRow sowing, 15 cmRow sowing, 15 cmRow sowing, 15 cm EEAOS

W Year 2023 mYear2024 Average

" Without interrow processing
Drawing2i The effect of seed sowing methods and sowing rates on seed productivity

Seed yields, the best results (1231 qt/ha) are observed in the second year of bromegrass
growth withseeding rates of-6 million viable seeds/ha in straightforward row sowing.

The average twyear seed yield ranged from 0.95 to 1.31 gt/ha. The highest seed vyield for
bromegrass was observed in fields sown with 5 million seeds per héutoecal experiments clearly
demonstrated that excessively reducing or increasing the seeding rate significantly affects yield. All
these specific data, which confirm the effectiveness of the recommended regional practices, helped
develop an experimentdksign that reflects specific soil and climatic conditions as well as practical
realities. This design was integrated into the experimental research program and represents a highly
complex scheme of combining two agricultural practices.

Accordingly, this gricultural practice was finalized. Additionally, we decided to exclude seeding
rates of 3.0 million and 6.0 million seeds per hectare for seed cultivation using the simple row sowing
method in further studies. These rates provided reduced yields anat gigstify the associated care.

The same applies to the seeding rate of 5.0 million seeds per hectare for bromegrass. Thus, a reasonable
number of combinations of seeding methods and rates for testing were established. In the second year
of bromegrass grath, increasing the seeding rate indiscriminately with the simple row sowing method
should be avoided. This conclusion is also supported by documented results from production tests.

Practical observations revealed that bromegrass seeds have low flowalaikilyg them difficult
to sow. Therefore, it is recommended to use seeders equipped with winged sowing mechanisms
(designed for grain grasses). If such equipment is unavailable, a wooden press is required to ensure
uniform sowing in rows. After sowing, tHeeld must be compacted with roller packers to secure the
seeds.

This approach allows for relatively significant expenses to be incurred only once during the long
term cultivation of bromegrass. With proper management, the crop can last up to 10 yearstint
need for reseeding. After the initial seeding, costly and lattensive activities such as seed
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procurement, prgowing soil preparation, and sowing are not required-By&ars. Field maintenance
is minimal and lowcost. Such a combinationalles efficient utilization of fields based on agricultural
needs.

The versatility of these fields is notable. The biological properties of bromegrass allow it to be
used both for hay and grazing, with its high grazing tolerance supporting this. Aftgmbhaived, the
regrowth appears within 2B0 days. Typically, growth begins in late March (March3DJ, stem
elongation occurs between May-18, and heading takes place between JurE210he crop matures
quickly. According to our observations, the timmemh growth initiation to hay readiness is only-4%
days, and for grazing, 120 days. Thus, bromegrass provides early and repeated fodder, which is highly
valuable in agricultural production.

Conclusion Based on the research findings, the following @asions were drawn:

1. For hay and green mass yields, the most effective seeding rate for the simple row sowing
method is 5 million seeds per hectare, providing the highest productivity.

2. The highest seed yield for bromegrass was observed in fields with&sileds per hectare.
Excessively reducing or increasing the seeding rate compared to this standard is considered inefficient.
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ANNOTATION

The preparationof breedingsheepfor the breedingseasonis an important step to ensure
successfuteproductionin sheepbreeding The quality of spermand high fertility dependon many
factors, including the malés stateof health,age, diet, housingconditions and the generalphysical
condition of the animal. The key stagesof preparingbreedingsheepfor the seasonaeasorinclude
ensuringbalancedeeding,healthmonitoring preventiveveterinarymeasuresaswell asphysiological
trainingandmaintainingoptimal bodyweight.

Oneof theimportantaspect®f the preparations the spermassessmenkEor this purposesemen
samplesare takerand analyzedaccordingto severalcriteria: volume, concentratiorof spermabzoa,
their mobility, morphologicaffeaturesthe presencef pathologiesandabnormalitieslt is importantto
take intoaccountnot only the quantitative but alsothe qualitativeparameter®f spermatozoasincea
high concentratiorof spermatozodoesnot alwaysindicategoodviability of germcells.In theprocess
of sperm production assessmdiathvisualmethodsandmodernelectronmicroscopegreusedwhich
provideahighly accurateassessmemtf spermmotility andmorphology.

This scientific article highlightsthe issuesof the reproductivefunction of breedingsheepsuch
breedsas Etti merino, Kazakhmeatandwool, Kazakhsemicoarse woqglnamelythe preparationof
sheepor the breedingseasorandthe assessmemtf thequality of their spermproduction
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Key words:sheepproducers,sheepsperm,nseminationpreedof sheepgjaculate

lojHjw®jljChkhjd k@it Gddgsddyd i OL odlsdw tsoyj
ML HOdd) d bkdzyh jddj StdChkt] dsshfshMsedy 7 f StesH,
tcOBBIsj, kojddyjdd) HBdk] Boyj B3OS o MtsMmisOsj MisOFr
sMj B dzoj dedV tsojy atw2fglg.n IsEfOR" ~ds Isdf” 594y
CsiiBddzdtotso Odzgdes? ftetsHEZCIsdo desfls! 8, MsyijlsoOw o MmjBjJ

h jtemilsdatsmls ' Bw dats s f dzsH ts0 d Is s istf dzjddzj fgdiasR s fridf Q) Bdi
HisfMmisd Y j ded § o' MsC dr Cldsjddgtfdnsamnls s fiflss@ sfzesHY o jy oG
f tod d3d dzj dzd d LWWiClkde dzr n Isj mndetsdztse d 2 otsMftctsd L ot
szntss;tshc;dzfr]lsatsa()dzq’ci stce OdzdL Oydd dMmSCEkmMmlse j dedesets s

RMEEMMIse j dedetsy ©fMj o3 dzgj dedj MlsOdzs daj slsi j Bdzj 52
sfida dzr i3 BB ssHisdR3 asMftesdL otsHMIsa © MISOHO. | dzaj Cslstste!
tsn dzOY H j dzdzlz & MY j-tdaBlic,OL B O HdejzdzdiZn s | O o WBWH] tjcddtds
tsfMj dsj dzj dzd j] HBOltsydesets ff s56 sdt®9H'AC i pigdsds,d3 e Gdsq) d3ts 3
ftoddsj dej dedj deOdBtsdzj j YtSHAaBHWHNdR BjlssHtse tsfMmj d3j dzj dad
ftiosHEzCIsdodesmisd MISOHO d toj dzlsOB j dz' desflsd tslstc Ofmdzd
Edzzyh jdzedj COyjmsoO® o jy' jets etz W ot ddesetsd
ftocso jHjdzds dMCEMmMmise j dzgdese s tsMj d&3j dgj dedw [ 2, M. 6; 3,

1 Otc@dgsdL osHdIsj d&zd dJeteOv s Cdzé yj okzs tc ts dz! 9 fMilsOH
Emf j " des] G dzsHBlsotstejdzd] toyj BOIE d §dzzyd ddj L+
10 oMftetsdL o tsH disfylsldf dzb Ptc Mdptsdnses el H j 2 Misea ks s tOL dzd y
fstctsH O, otsL tcOMmls, Emdzscedw MmMtsHjtey Odedw d € sted3dzj dad v

184



ISSN2305 -9397. Xaagn Regbagt n2025:2(48) 1

COByIssejdzj LO bk o jy dzOBdz¢E HOB IsMw L dzZOydilsy dz# dzr § t6C
Ftetseo dgv - . V BOLO&mY dMizcO®d®@dzd W tcjo] f tosHEZCIsdo dets?2 Wz ¢
IsdzjJ btets, bkMlsOdase dzj dzts, ylsts M jtedBZBOIsscjdzjL k& BO
oL @Iy detsMls MsBdtcOlIs! d r~rtOdzdlIs: mMfjteddz o Isj yd dzd
s d3 dzj dzd § tots Sdglrafi§[dd [so jy tSftejHjdvsishw M kEyjltsd dn
d ftodEtsn &z Mise j dedzr = EfMmdzse d 2, sH&RZOCt fttsHisdy dlsj dz!
ftcjor Ol H3dE] 2 Hdzw COYHBR2 ®lsOter. |1 MmMjoejteder » d HTte
ftocsosHW IS -fipdz®OWEzJNIS] YlssB" WwWeEdzj degdy S8 §HBOKSsE T @ bzt
fsCOL" 90, vyt {§tHddhisdad) g 2cd\jlcdGesY s " O sfqw  d A
d fdzscHtseadlssmis! . 1 dv §sdzkzyj-@Ge aszj j- QiSOG ldzf 6 dzsR sis
f cdAzffls ™ dedz" = toj e dtsdetse, Mmdzlz yS zdzthvimg ta jz.j IsC Iff e tstp tsH aftisdzW p |
wedawils 9 j fpdats 2, CSEHO &OISd B MY j yj de mMeyde &5
fsorhjddt dma dBodtydts?2 ftosHlzCIlsdedtsmisd [5, Mm. 3; 7,

1 sCOLOIsj dzd oM cdilz 9s@mish'© MOy Hd dzj dzdzsds d M
C tstedidzy dzd d . {Bd M dud ded § f sdzdesyj dzgdese s t©OYydtsdzO  ts
or MesCtsets COyYyjMmMsoaO® d HBHHJjtey o Ols! flsddzOdz dzlze 1 c
OCIsdo dztsfis (. sOyj Mo s distousidortmjtsH d Mz e @zd Jo, A3 § st $ts Bz
fsHetslssoadls! dn €& 1 dzjteeL OlstcOsdetsdidz §fJjtedsHlz Mdazzydd

[Hddze dL 90y dzg n WOCkstse ftsor h jdzeivls t§ Sz jzdeg aizjsdsdi
BY Mdes?2 HtesHkzCIsdoadesfisd o jy ydtejL MLHOd] ¢ j dat
fosHECIsdodzr » COyd Mise . Clss ftsLotsdzdls ftosdL oHdIs!
fser Mdls! tj dzlsOB j dz! detsfyls! tslsteOmadzd [ 10] .

IrhjdLrdztsy jdedets] f tsdzzy d dzts tsfdztseo Odzd j -df) sSH davO dzq jj dzd
odzzlsted §f StetsSH dztsE Stefiplafdf CF  diwefjsy, SedaPH &Y Mddh G SO ] Ml
mMetstsmy § dzsiss ¢ d f tod MY ts s sodyifipisdssynis céts  Cto | afipfdtia@] Wsd@ L

[ OjtedOdz d 3 IstsHT O fyifgnjde sos@dads?j.dz' S OV OB IO
sojy fHtotseo sHddzOMm! sinf fz '%;thﬁtqudzﬁpﬁtﬂ&UG@ Gu HAOEHMRIE tswdsts to
SOLORMIsOdME 52 tBEOMISd, dwls c¢crd Cjds02é d sm ¢¢¢
$BO2. I v jtedds dalsy HdzWv  yj teotsfelDide Qs fifs g Bl Bk
f sdzlz ¢ to z B t52d fifff jtstelfy I3 ts89 O dzd fr] 4 d f stizte t5 g oizozts g dolfg i disyy Is BPOEE O
B3 eddetsfy d € DLiOGiCdEs? |, BWENEs OC ¥ § CktoHs Yydes?2 ftsdzzctclz

] YyJ zsdz f ts tjtstSHIzQLsdadz B3 OO IstcOdE S kztoHs Ydzf |
ftojHI WodzWw j 3" A3 € dzd &z Istcj B89 Oded v 3, giziels CtjtfCkzt
Isj dzsmdztsy § dzd J§ -

OEPEA Lo BH) d2 [ §i ) OLPES]L o 5H J § il dfshs

sOC odHdzs dL tdmAdeSsEfa o lsHd Is 2 dza,0 tc @ fillf -fg Grelzt thgd B dzdz’
soYj BOCOT 5 LCMisjt! jtok Mesle jlsMisakzs s flsOd Otsls €
[ dzw sBJd MY j yd ddw Motsjotcj d@zgj dzdetsc s d CoOdzdW d
dMMmdzj Hso Olsj &z MSCdn tOBIS, MoweL Odede & M) fteso jHy dad j o
Stec Odzd L 59 Odz fzdzeC Isr dmSEemmlse j degdzse 5 s o34 dzj dzd W
MOded s Otedz”. m [ A O dhaizlz Y J dzd ¥ Mo j 3 J § sdzzyj dedets? MY j 3™

185



Aoaga ceFdoFegagxg xgagodg

q

j B dzgdzese s MtsH j oy Oded W BOtOdzts o d ftsedzd ¢ 59, sy
mfmlse j dedits(jj tsfgjjdg dfjtetse sHddzd o sClwetej d&j MY yd,
jded, ybt Mishmsemsekjl fsorh jdds §dksHtsedlsshlsd
TOddtsisd wedvls € slsedeSj [9].

[ dzv §f sdzdesyj dedesets fteso j HJ ded W fydzlz S do usjiodzQuls § O Jfm o
| lse j dzdets? f sztse 52 tEsB&R] Hsd sBsh B 4 Gle@ L &as@is O
¢ whHjdvdd o MfjydqoOd: dts tslse jHY dedatsj Hdzw dzgd 7
b Odzd 20 §kdeSls dMmCeffmise j dedesc s Mg dsi dzj dzd v .
lteddsj tedzsts L O 1, B dgiak judiak 2 B © ©EFuQEHRdo SHlsj dzj 2 §tots

sdkso ks OClkdodesfls! , fsojdd omji ftshddosldr
dzr = fiteijojdzd dzO ftser h jdzdzr 2 tOydwodz ¢ sted3dzj ded W
ftodwisdy j bfdseghlsOodagdzs ™ dePL ditielgB 6OL dz' j, Md
Odz dzf j Ctted3®, dMCkmmlse jdd j fO0Msedh O d Stttk
fijtedsH foHEskBaCd BOLOMse ¢ ffpdnyds2zdS ©@Q dg
| W dZOYUO O GBHddz ©OL azOf Ok ezdzf € tz iy @ p dzjtab ¥ ts

q.

dojJyfdizyjddezt Mmf jtedsk Hdzv i d&j dzj dzd
¢ Ctdyk jet fodksoset ydzj 20 § sHMfmls
Is

ZzyOs s Mfjttdkkz s BOLOdss J 6fhjdkjd sl &GOS
J
¢

QT
SR

G- _ Q0O
- =&

N

v RBOLBS
fls Oo dzv dzd d M
Htsdzy dzO B ' Is! Y f dzts?2 Hdzw L Istsets o {f teisMmlistcOdzim
dzd o tsH Iz -5shjAds] jotladXdsHzAd 595 0dzO@ Ho9 | IstcjIsd B
H MOHEC B2 B Otc O©dz0O sj B j cOlsktclz d
s o3, Sz HBdZY¢O BT Is! sls 40 H
J dz dzs  f sWHdzdzIsAs o fff) dadaiz @ f thdsyj dgddaf €
Od3j-1c0 MEddasplsB8s0, M* HO M d
j dzdzlz © fr)ljJtc_;_df,lz qfr]fr]dzJHisa@dde“tq’GBls-ldztSjggf
¢ t5dzd @ Jj figldsls jrdzdp'st O Us@wigjfils
Mmilsj € dzts, LOIbj &3 fsCter o 0dzd
doOodzd s OCdds ftsCOL Ols w

000 N OgQgo0 TS FISIHFG

g_m&_ S = a_m_\cg_ ‘t:t.a_Q—
NI IY Y 88 _ga0

AN {0}
mekmmlse j dad
42 Ad.
fsd3tsh d
iy j st
s jfinckz sy Jtsd;
zv 1 Issets € C
Ctetsodzr &3 Mls
J CO¢, ckml
gt | tkdg®GlOEass iz slzts 8 B Odzdzts o fsMmiskzf Ols j
sdLotHddd o hj2¢k &GOS f fodshi s o d
BOo dzj dzdzts 2 M8 to gL 5 Y 0deDS2 dgdlz M S sdeyj dzlstc Oy
C Oy H &R OO oOdgd h sy L j 6 Odzs 3" dzd , sBjLLO
Odzd MdzZOYOZO BOtedzj ats?2 MOdW j sC 52, O LOljd Is
yovw Jjet fsfoOHOddd) o COd dz¢ "ftedyO. vMmlsOdatsoe d
j dgv dzd M dzgkOBE RZEZE tso yj
mMded ) j dedv f jtecjcecbkdztse d dzyh dged fiHtgdtsk o & @ gt
jdeHEZ jIsv ftocsotsHdIs! HolZCtwOIlsdelze (9 Isjyjdedj Mk
dgdsj dzlsj f tod tHodp CagtOHsig@ts 2t frpjr dpjtim'Sdgd jHIOO X2H 'te G 5
Bfsdzl d; @ gfstsjois?2 12 . { My d3d dzj dzdz" = HBOISBE
w fndziz y dzts 2 COly Oded ( . [ 51 dztks © Ifotdfic v §f d3ts ) Is O
j0s%.7 5} s sz Histhpal s mgeisw gegeded o lsOter (¢
fac®BB@fEdso HAzvW orBBtSd Sojy, fJtedhjuhdn o
MiLtsdkzO o BGlsOt’ -fde@d2 ® sSwdplsd dzf 2 & @2 Is o #s @A @
sOo h or Mw Ctsdztshis™ &3
Iso j dedetsy tsfnd dsj dzj dadijteh vy edzdy jdis iy Isds® fsedds daj 5§ 4 fip
Hdw W dzsted3dO© dzOGtelzL € dz0 tSHdsEts -8 @OO0dzO0 L
JqdzseHO d dzgi QS Bdz €5 Isr Mw y. 1tej d sz P |
OC dzv y @ Isibtpw fmalzd ) d@jj Hstiysv b if ds:ls tel] dz@atsdild
jdedztsy BfMj d3j dgj dedj G tsLotsdzw jls fftots
s foltitse sls MOdr - Y4 dedz’ n

on

ro@ _°gN
nE &

NOG, O+

“-':Eé?l-q_ililm
08+

@
&
N

c

Q—

=&
5o g
Sc @

I8

=

j dz
d

SIOF-OFETS O F
U:EJFQ_.I— -I"JQ.,&&I
[

&ﬁ_gﬁ_gmm & T %

_‘
S
=

8

Qo

TNSR-F g3
m‘U:

Of ~§ 30—
FEeN®QO=F
NS T2 -G
T TONE*
ge

pol
Q—.
g2l
)
N
=
@
S

—_

NMORIEFE IS0 7 °F FTLiI-“RSFEFSTHT TS0

G FoOo=0 o

SOV
cOMf etsistcOdzj dzdw L OBtdzj 9o Odzd?2, fjtejHOs N JRMw
tdiLkd OIsT d dRRa tssjnkzt e ok y-d e dzj aOdzQlezsdz: M 52t
BOLBO' 7 AtLW2Mise OfR B' dzd MV tstc 3 to SweQica] AL’ oy dZ j& jddztsl
Hadzw (f jtoj d3j dedesets) ftotsdyr h dzj dzdetsets MCtej h d o Oded W .

3]
o
=)

N

186



ISSN2305 -9397. Xaagn Regbagt n2025:2(48) 1

v OB dzdiwpCh jJ1i3O0 MStcjh do Odzgdv o jy BOLtsea"' A natLwW2fglse
4N jBO MCtjhdoOddw, ¢ tsdzg

| Od &3j dztse Oded J

Jfr lsdzOv Gtelz s Bdzls totsdz' dzOW
vu[J ¢cuvCtOdd sl | II[cz s-200 ls1 ) a1 1300
g4ls crdzr €4 sl ) II[cz s-200 st ) IIss) £400
sm ¢cdSBOMIs s g ll(=f-300 sl g s} 400

[ Odgdz" | sOBdZdqYr 1 fCOL" 908k, vyl o Itejr BOL SO
s d&3j dzj dzedJ MY-f LEBER o BOEOMp?2 (stetsH [ zs, (f, sl 41
I yjdsds tsij 3 dzj dets 1800 cdtse tsoyj BOLES .
rdv fsorh jddw COYjMmlsoO Mg mtksdE Ots O iz tgq -1 O s H Cd

¢ Mbk2d&, cf s @ tffded 71 "2 y0). 1| MmsmisOs ¢ sdzyj dzk
ekl &, Y& 2d, slttkzed. [BwWLOk,jd ds Ctdstsdd
O i3q dedzts G[16]. § d Is Oded v
{jLEdzi@emd 7 dhfhdj Hse Odzd?2 d §.OCKdSO ModH sy d
iBidedzr 7 d fesHECkdody & SOUjMlse o dastls desh d s yzdplz ¢
s dwhn hdsCtets ftoddjdjddy JhMSkhmhlss j dadasets s
Odzs o delefjvdzdzts i 0o Oy dzr 8 o' Wodzjdedj o L WWjiSlkdodetsj
sdLotHdIsj dzj 2 -f tgtsyfjLdaCs delsQaidds o di3j j Is BSdzr h s L dzgO.
j d&z
fn

© PN
ek

1 Cydy msydes feseotsHdIs! BBdZj | Mlstetse s sMmilsOo dzw w
sCrRzfKdo dzsMmis: 6. v OCddB tSBEKOL 53, anzOH BOtcOdzts o
JotsMmMatsHdIs![12p € d&ZOH dBOIE

1088 Brdzd dqLiEkyjdzr BdbdZseduiMSEdd Mtsej ddshisd,
OujMmbe O Bojy, dhfsd tkzjB § o MY jtedd]dadsy.

) Yyd dzsdd3 o dfftasH OO stcOd3 § RmtcHE LR QMisBa & ! H
(dz € jdzs©2e d uvEFoguOusd®dipd sijdodvw jd&3r @3 ¢ dzdd3 Istej B
sdmisdsizyds d fsftstoydtsdOd disj Isjdshdasyjddj. 1t
sLw2fMmlse dzj HsMIs Qlstoydatdz iy dasjteds@ilslgr dz! dzr 3 § Ot Od34 Iste Od
SHIsWdzzIsts?2 ddzd fdzj 6 SO MY lzh j dadets? o dzd yddaets?2 d W istec
ZteH® C 3.

1 OtcOdzr € OL O felisXztsBY fifistctsHT Y ER2 MO BEeB o dkzlsted i tStot
BOtOdzr Jisls'tsHARiMe qodgstd©2 e R OtcOCIsjtodL zs sfqw or MsC 52 1 t
stcj BtsSo Odzdw d3 MIsOdzH Otcls©  SteSH .

lesyij M toHelstseoCd BOtOdztse oCdzs yOdz o Mmjew Cfs
sBd MY J wud dzd J dn tcj ftocsHEZC Isd o dats 2 OCIsdo dztsfyls d, L H S
dmf sdz' L s Oded™ o fetsyjmmj M dj dej dzd ™ . I Oy dzr a3
JIsjtcd dzOtcdz" » Bid@slstcsesa, O ISOCYy | EdazEyhjddj Emdsed?2

[ Hdzs o toj d3j dzdzts fiy sfdes o dz" dzd ftesdLotsHdIs] dzv a3
OtcOfffgtisal L s sSHdIs] dzj 2 . Rn fHEGSIktsaCO MMmMisswdzO o B
stesh dr EfMdazsed?2 MtHjtey Oddw. s dOyoOdkz tMmj dgd dzj dzdw
sMisOltsydzze §sizseolkze OCIsdo desfmls: .

l cdztse OW OCIsd o detsfls ! ftesdLotsHdIlsy dzjuyd ded B.J L If g da®S dk
ftodstcdlsjlssdz o fjtolks syd tej H! wodzw jIsfqpw Ekictse j dz
ftesdLosHdIsjdzj?2. s fteddidjtck © sm cuvSttOddzmMisje (d
Gkmtslsr, Yo jlO, LOfORO d QsmMJMBJm@@qB@mpmmmsﬁmm
fzs, (f, s811. tdLkd OIsT cffr]fr]dzJHtssOdz,q’l’ ftcJ HIMIsO9 dzj
JBJJd3 MfJtdsftesHkzSydd d J4 COudfMmlsejdedzr §j 5 0L
McjHd Ctlstster 7 thdtsodz" &I wodzwe Isfpw EfmMdzsedw MiSHJ &
dmf sdzdwsefCaisdL o sSHJ IS dzv Jets WdLdsdtsedyd M MMl
MjLtsdz asHO.

§-goIg oNo

NS 1100 0 S O S TS

©

I 11

187



Aoaga ceFdoFegagxg xgagodg

v OB dzonu@umzco COYjimsoO MY jElsficomr g djd OtcOdkss
2 e T g sOyjfmlsets My jtcd
® o o) T [ B ja
9 °© v g W ez
_I_' T kol tSdZ
° o = 8K B | 1el fo 6 1 oyol sy
- S 3 MK Is s I "
Lc 1% o Cv yd
J jdzr i udzOB T
1,1 ; g dzd o
[ zs| KzH211410748 170 4 ¢Addest L OO BBqtg(
0,06 st ds | f Otedats "0
slsls j d s dzts ¢
J jdzr i uwdzOB T
1, ¢ . b dzd o
[ zs | KZH21141074 209 4 ¢ 1ddst LOTO BBth(
0,07 st 3| fOtedety "L
SQN‘ slsls j d d3ts dzts ¢
guteo 1 j & | udos
Csg e 1, 1 . g dzd o
s1 1| KzZF299447879 243 | | ¢Addst L OfOl " N
0,08 st 3| f Otedety "L
tslsls j o d3ts dzts ¢
J jdzr § udzOBT
1, 4 ; g dzd o
s1 1| KZQ200068561 159 4 ¢Addst L0710 BBth(
0,04 st 3| f Otedety "N
tslsls j o d3ts dzts ¢
Jjdzr § udzOBT
1, 4 ; g dzd o
[ 149 | ¢ 1) dst Loyl 40
KZJ01378024 | 0,05 st 3| f Otedety "N
tslsls j o d3ts dzts ¢
Jjdzr § udzOBT
1,3 st Lofo ¥Ede
! 236 | 1 5B 16 (
KZJ07956127 | 0,09 st 3| § Otedety "N
tslsls j o d3ts dzts ¢
Cs M 1 Jdzr § udzOB T
1, f 4 a dzd o
¢OCBOl o) | Kkzs28a968742 208 4 ¢ Addsy LOFO BBthc
0,08 st 3| § Otedety T
slsls j o oBts dzts ¢
Jjdzr § uwdzOBT
1, ¢ ) g dzd o
s1 || KzS284968482 197 4 ¢dddest LOYO BBthc
0,07 st dg | f Otedats "0
slsls j o oBts dzts ¢

15 HOddz &3 Is OB dzdtfyts dzt2y joddda djts , ts BY Isjt" Y j tods
Br dzd o fte) Hp cz@BRz, 1 d8jdzd B dzr 2 ) 3 jczZstsor st & tslsj dzl
Bedst 0, MddesetOL ds2 Ctdilsdmisjdydd. t(JjLkzd SO’
fr]lsOdz.HOtGlsfd3 stcj Btso Odzed Vv d3.

I akdR  dffdzjHse OddW R  ft5  Hiske d df s masHdd Is Jfded
dzj L dz2Oydlsj dz' dets teOL dzd yOdzd ! BiyHE M2 §ft {fs¢0L
E)tGJCBJdZCf LOIstcOyYdo O ditsdz dzO BHdzz MOHEG Iz, dB3d Y HE
OB tsdzs Is dats of  Lrtstetd jadzdidj S() & J-u’ﬁq;tns;dﬂclzJ_lsch JEH) 120 dztoEs 5 O s T
MOHS fr] MsOo ddzd 5, 3, B dzd o  toged g tzOE OF t§ dzt§ tygizts dztf
BidHE CtsdzdujMsotsd MOHBSE d LOBKOISOB] otej di dzd dzO

10 tedmif %J*anO_adZsz ftesyimm eLvisdYtety |y ogisd Isfsazi!
f StetsH ({1 dz@u@dzj ftHEtlstsodlsj dz desets f jtedsHO dzj
ijdjHdzjodes  oMmjn BOwOdse st Dy POidtzdzd| MY Bz fyls® O dzf f j

188



ISSN2305 -9397. Xaagn Regbagt n2025:2(48) 1

f sH oy wizdz j -fec@Gtg@de'tsH d Is § dzd HOo Odzd , bW Rzczw Is rfn  tisef i lsvyd di3
fsHody datsilss © .

t d iz deSidts ddlz y 4 dzd § 'ff]‘J"J'mCL';foLIZ) tSEH @ tis Q) ALY

10 tdmMzdtoOr 4 d 5 ftojHMlsOs dzj dz { tcts g Ofpfp dzts ) j dz€
ftesdLotsHdIsj dzj 2. ] YyJ &zsd3 Btsdz! hddzmlses dL  deda d &34
fsHody desMmis! M jtcdBOIssL sdHBe, o MsCd?2 Ektetse jdz@ ydL d

ﬁ'f _ e
{ Mz di8 L& Odz! dzOv sy dz @ qeipes £ Beld sdztse g yj M Ow sy
M j ekOISEL 5dH S8 MY jedsfesHEzS ydd

{jLEd sOIsT fsojH,jddd = dMMdzj Hso Odzd2 ESOL'™ o O Is
GOnSHddM! o fojHj &OS WdL dudisca G, Mmoomsodpesedsf |s |z @
st Hedydts sBjMijudl' jj SfdsHslsesewshkzs fMfshss d

10 tdMmbkzdCj 6 fjHmlsOodzj dz WO dsj dels dMmSemMmse j d
ChioHy ydets? (sdkkzctoks sh joilsds? §SEEH' .

t dmz deE G te®d € Odz! detsj tsMj d3j dzj dedj BOISC

189



Aoaga ceFdoFegagxg xgagodg

56 ZOBdelzr MMCtcjh doOdedy ojy BOLBEN, fBtsoY & fi)dze
EmMmlse j dzdese 5 tsMj 34 dzj dzdv¥ oy 3OS i sdz" =

dLeotsHdIlsjdzd ftstetsH [zs, ([, sly, o tffrilsdd = ctolzt
qLoBHdl ] dzj,?2 [ffcesK Jdasstetided dz'. 7 ctelzf §f OF

vOCdd3 SBtOL 5d3, HA&v {§fdEksygDddscasimhfidotsjodzdaty el Wis i J
B ydz' n o ypFpiBspbesmisd {f tos od;@ndlszd wzj v Qo sbAf V6tdsoH" CR

w2 fifpOadffs tso j H | dz0 o B GfibsagoLCoCs HdIs j dzj 2 ¢ Mdzlz ydets Bz
Yyjmseo O dri MfjtedsftesHizCydd. uwWsttdddtetso Odz' i Isdz
dslsd f s H dzw (4t dzj dzdztsG ts) ftotsds" h dzj dzdztsets o Ote(
sdzsedud MSdJ tMtse | dds@shgdcd §dsfdldddd § 9684OMIse O
1 0Cdzs yJaedifz dL 90Oy dzj 2h dr tstedOdzdL Oydtsdeder 7 d3tsdzg
JotBlsts Meotsjotej d3j dzdzOW d Ish Olsj dz' dzgOv fsHGEBIS9C O fs¢
tcQo ddz' detsets  dls Oded V- tets dzrotsiHA] ISLj-@izW BigP g @ PO diefi 5 dzO Y O dzC
OL dgdztsy j dedW do3j JIs Betwsdds L dzOyjddj HAEZzY fHEtIE
20] . tdStsgj dzHlzj Isfpw  Ish Olsj dz' des tsyj dzd Is* toj ftcsHECIs
LBJ ) Ols! dzj cOlsdoadzr =  tsfydzj HMisafdj2rn dejlsiAHE@sy dalk 5 tsts ff tdo@L W
GsetsdB LOsdmdl s fsHetkseoCd ®BOBS ¢ sCtlk, dOcC
steddtse d bklsjffdzy dedegr = fsd3ih jdzed2, O OS] s ftcOo di
s
O]
s
]
[
Is

W@ NITN SO
Q- 0FN 853
Ty . F @

CGsztso ! W, gBBdz6 HJ dzd | LiIsdr flactsmby | C Istafjoldizdsj dafi ®yd
cOdzso ¢ MmMdzjHkeh jdik MjL Bk tOL dgdetsy j dzdw [ 13, M. 4

] sdzlz yJ dzdzlz MY i ecdst L B ©OHeIsizisdrj 2 dzj sBrtsHd B dMmid
slso jIsflsolze h s yjdeC 2z, o dzOh j o3 fip syt 2€ sy wHalstg 2 af f
, 05 RBdz e OYYgeRj ddzj B4 dzjj 2,5 d3dzteH . / dgdz,5 e, v dfy ¢
Isd 3O dz! dets?2 dsdgpdid dasfndg” 2 , i X j dzsserlsr @3 Blsj dzg§ sd3 Yy
Zs¢ O, MmMizdeotsBteOL des?2 S BdzMisdmisy dzydd. (4L kzdz O™ s
OdzH Gl 'Bds © O dzd v 3.

v OC y Jizf ts dzdzts y jiBdES@ELISS 9 O dzd W, tesMlsO d MmMtsLtcd o Oded W
tesdLotsHdIsj dzj 2 ) fjtedH dn dgmf sdz L s Odzed W dzj 5B -
stedgdzy dzd j , S Blststets] mMfsmMeeMmMiselzjls Hdzdlsj dz@ stz f dzj

RMCEMmMise j dedetsy tsMmj d3d dzgj dzdy deteOjIs S dzt yjoke totsdz
oJddudddd dn Hitsa BH dzsfis d . Clstsls d3j IstsH fsLoBdzw j s
LOtcOLdzr » LOBESdzj o O0dzed?2 © MIsOH ], o jdzdydls: MtetsC
mMdL & ksd Cts M BOtOdZOR, Cwlstster §j HOdzd §Oyd Milse Jj dzdz
fefBscOjIs BIdddizdL Jtetseo Ols wdztse tsfyls ¢ BOIE . s tots 3y
oL sy dztsls ¢ S dztsH tsls o tstad@s ! s fighdelsjsdkdzts MisG B s tdS jj dztsdhudzts ¥ §
Ctdfldzr 2 Y dtedzr 2 rnoeotsfMmls ddzd S EtenHs &, dzgj Bkl BTl 5,

A d dzO dzfn) d tc ts oy Goddefigts. j dmimdzj Hise Odad j WddOdeimd tcts o Odzts f
[ JddMmisjtemMlso © dzOESd d orMmh jets tBtOLtso Oddw t j M ks d

gl RrRefs JRurtoouvui 3
l¢)BHdtcOd i3 dsH G S50 C-PloB PlcOEL Is j dzj
SOLORWIg@Qdg® [¢. v. ¢BHJEOdBsSO [/ / 1 jMm
T 3u. 1505

2 102)ydecdistsa’, h Jdzgd U tetsH z$ if deasdity fig
fJjtedugingls [ .s. 1023ydcedlstse, . s r iz
T- 2. 1428

3 skdiOte OdedjjlosH T If.=zHcslsso Cd BOWOdtse ¢ Mdzkz ydats A3k
Lisde sOL@] M@0 . z. skBkBOtccOdzdjo /[ /7 20180.DtcdzOW dzOIz"
g . 1605

4dudHBteBO O, t. f. R dzdzts® Oy d s dzdz’ 03;lst5Hf fsor hj
s d3d daj joddgf ¥ Sl . [ O rozdficdals ocQ.Stsils § 7 dzdpwee., -1RD 2 1 .

5 vkt dasded w dich;s tcOyd sdz0 dzO { dzj -tk tedel § S & ey} dgjsd
fsHetslssoadlIlsj dz? dz" 2 §JjtedtsH / d. s. viztemiz dzts o r. ¢.
9jIsjtdd2OI84d. 5. 1288

¢ Mizydsdz f
ded ¢ 92z MC &R &

2
Is

sdzj @ Ot O ditisg H ) dzkz
BOC O®QRD. /| &

190



ISSN2305 -9397. Xaagn Regbagt n2025:2(48) 1

6 rzd30c Odzdg MY sdz' .Lss.9 Odzd J Bddztsecdyj MSdna s d i3z d
ol ftiecsHECIsdoadzs? Wk ydd B OePtkib /o i tg) H i dzEREREAZJY] Jotc
stczH" SOLORMEBSE OcGctBIs]202Ekd Yl 6 8368. zdzdo j tmdlsd sO.

T jteejjo0O, . d6. Jdzdwddj €COydmkeO MmMfJjtd dzO 1
f stesH [/ . & jWe iy, did yjlinS dls deljthpls dzf6B.2 202 1.

BHIzdzlsOdzis oy nddsdzsedyd MSdJ ofmyf jCIsr Z dzlz yh-j ded w ¢
fesdLotHdIsjdzj 2 o ([ej §Mmdzlzzydis.?2) .f juskdBlsiOdzse /1 1 j Mls &

20220 1w. 13RAT

9 1 jibttsea, 1. RiMMdzj Hse Odzd ] o dzdwWdedWw f StotsSHT ¢
s B4 dajjdfyls [ 1 . 1’5JJlﬁ]Jlslsucflﬁa.achQQZIéq‘dz:%e{q’.q’ﬁsl..S _

10 Jtedetste jo O, uv. 1. dwtwcOQodzdlsj dz dzgr 2 0OdzOdzdL 3§ Is
LOBstesy j dzdzRj Unfifld oy, 1. Jtodcetsted pa®@ Otz jI1 dMhdgs so
20180 © H.u. -43.4

11\ 2ty Odgsd ,dzd ¥ dad | LjdEpCdgGls e Mdzseo 2 dz20 Y sHeEeBlstsa Sk
fitedtsHlz o O dethuly Y OB Odzy ey Odese  / /i pAGGIded ¢ M d

4u. 1589

skyjtetse, J 1. l dzdwdadj Efmdzsed?2 MmtsHjtey Odedw™ dzO
g’fgﬁlzfngnlsamgizdzysd;dwfna 1. VY. sozhyjfiplisded € 1 OC 9Ot @OY qaO ¢

H -

12 1 dediWstetsa O, [. . .{JdZJlSCf JmMedi OmfjCilsr dmet
2O ftooHESlsdgddmnig:. w. 1 JSdW sdkcky ,;tsﬂdz@lsq’ | § OB az"
B D.g. -22.2

13 ddzHtcj j o, o . R CWWJjClsdo detsfls fted d3j dzj ded W
tsfncést,JdZJd[Mﬂ‘;]fﬂ?lsjuu & bLEdoOw §oc tsdzOW sjrnddSO d Isj

8. -99.1

14 1 OMmddz: jo, W OC losteslodzdovddgdhjdzj 2 fMtcj H T dzO Emfgjh
sMmj i3j dzj A4y SIHEJ y . ¢ 0 1I1jOfilpflaf'Cj 80.6 totsls j& dats Brte. d-23,9 2 0 1 €
46.

15 Evans, GSalam Semen handling and artificial insemination of sheep and goats: Research
progress and commaal application. § xt] / Evans, G., & Maxwell, W.M.C. Small Ruminant
Research, 2015.44(2), 8794. doi:10.1016/j.smallrumres

16 Anel, L. Advances in sperm cryopreservation for small ruminants: From spermatozoa to the
male gamete integratojs xt]/ Anel , L., Cl-Raagtear,, -Ma.c,2 8@gr d2nae z An
L-pez, L. de Paz, P. Reproducti on i Ai26. Dome st
doi:10.1111/rda. 12791

17 Barbas, J.P. Cryopreservation of domestic animal sperm[ocejlf / Barbas J.P., &
Mascarenhas, R.D. Cell and Tissue Banking, 2018(1), 4962. doi:10.1007/s1056014-94329

18 Anel, L. Sperm cryopreservation in sheep: a reviévmél, L., Alvarez, M., MartinePastor,

F. Theriogenology2010.- 73(1), £14. DOI:10.1016/j.theriogenology.2009.08.017

19 Holt, W.V. Semen deposition and artificial insemination in sheep: impact on sperm transport
and fertility [ xt] / Holt, W.V., Fazeli, A./Animal Reproduction Scienc€016, 173, 10A06. DOI:
10.1016/j.anireproscid6.01.015

20 Maree, L.Artificial insemination in sheep: factors affecting sperm quality and fertilityd]

/ Maree, L., van der Horst, G., Kotze, GSmall Ruminant Researct2019, 180, 550. DOI:
10.1016/j.smallrumre2019.09.012

REFERENCES

1 Abdiraimov, A.T. Podgotovka baran@roizvoditelej k sluchnomu periodu v usloviyah
Kazahstana [Tekst] / A.T. Abdiraimov // Vestnik sel'skohozyajstvennyh nauk KazahstaD21.i
- 3S.4550.

2 Bajzhigitov, M.K. Povyshenie produktivnodiaranovproizvoditelej v predsluchnoj period
[Tekst] / M.K. Bajzhigitov, ZH.K. ZHumagaliev // Zootekhnicheskie nauki Kazahsta2@20.1 = 2 .
i S.3842.

3 Kumargaliev, B.SH. Metody podgotovki baranov k sluchnomu sezonu v usloviyah stepnoj
zony Kazahstaa [Tekst] / B.SH. Kumargaliev // Agrarnaya nauka Kazahsta?@19.i = 4 S. 55
60.

4 Sidorova, E. M. Innovacionnye metody povysheniya effektivnosti iskusstvennogo osemeneniya
ovec [Tekst]/ E. M. Sidorové ZHur nal cZootekh®isSyla¥s, 2021.

191



Aoaga ceFdoFegagxg xgagodg

5 Tursunov, A.K. Vliyanie raciona na plemennye kachestva basprwzvoditelej v
podgotovitel'nyj period / A.K. Tursunov, D.A. Erzhanov // Problemy zhivotnovodstva i veterinarii.
2018.1 © 5 S.1823.

6 ZHumagaliev, ZH.K. Ispol'zovanie biologicheskih stimulyatorov dlya povysheniya
reproduktivnoj funkcii baranov v predsluchnoj period [Tekst] / ZH.K. ZHumagaliev // Nauchnye trudy
Kazahskogo agrotekhnicheskogo universitet2021.i ~ 6 S. 63 68.

7 Sergeeva, N. A. Vliyarikachestva spermy nha rezul'taty osemeneniya ovec razlichnyh porod /
N. A. Sergeeva, M. V. Volkowd Zootekhnicheskij vestnik, 202d@. ~ D.S. 6268.

8 Sultanov, R.B. Tekhnologicheskie aspekty uluchsheniya kachestva spermy baranov
proizvoditelej v predsichnoj period [Tekst] / R.B. Sultanov // Vestnik zhivotnovodsiv2022.7
© 1S.2731.

9 Petrov, V. N. Issledovanie vliyaniya porody i vozrasta ovec na uspekh iskusstvennogo
osemeneniya [Tekst] / V. N. Petrav. Vestnik veterinarii, 20228 ~ & .S. 4551.

10 Grigor'eva, T. N. Sravnitel'nyj analiz metodov osemeneniya ovec s ispol'zovaniem
zamorozhennoj spermy [Tekst] / T. N. Grigor'eva, A. P. Zinodewgrarnye issledovaniya, 2018.

T 4 .S.3441.
11 Nurzhanov, S.T. Vliyanie klimaticheskiklavij na podgotovku baranov k sluchnomu periodu

v YUzhnom Kazahstane [Tekst] / S.T. Nurzhanov // Vestnik sel'skogo hozyajst@é20.i = 4 .
S. 4953.
Kucherov, V. P. Vliyanie uslovij soderzhaniya na reproduktivnye pokazateli ovec pri
iskusstvennomsemenenii/ V. P. Kucherov, N. A. Lapi. Vestnik agrarnoj nauki, 2026. ~ 3.
S. 7884.

12 Nikiforova, O. S. Geneticheskie aspekty iskusstvennogo osemeneniya ovec i ih vliyanie na
produktivnost' [Tekst] / O. S. Nikiforova, V. V. Makard¥. Veterinariya segodnya, 2028. ~ 3.

S. 2227.

13 Andreev, S. |. Effektivnost' primeneniya razlichnyh kateternyh sistem pri osemenenii ovec
[Tekst] /S.I. Andreed ZHur nal c¢Agrarnaya te&hni®kS9t95. t ekhnol
14 Vasil'ev, N. A. Vliyanie dktorov vneshnej sredy na uspeshnost' iskusstvennogo osemeneniya

ovec [Tekst]/ N. A. Vasil'ewd Vestnik agrotekhnologij, 2019. = 9 .S. 3946.

15 Evans, G. Salam Semen handling and artificial insemination of sheep and goats: Research
progress and comercial application. [Text] / Evans, G., & Maxwell, W.M.C. Small Ruminant
Research, 2015.44(2), 8794. doi:10.1016/j.smallrumres

16 Anel, L. Advances in sperm cryopreservation for small ruminants: From spermatozoa to the
male gamete integrator [Tgxt / Anel , L., <®lasdroez ,-MaWV,2, aGMa rcM2.2an efn
L-pez, L., de Paz, P . Reproducti on i R26. Do me st
doi:10.1111/rda.12791

17 Barbas, J.P. Cryopreservation of domestic animal sperm cells [Text] dsBarP., &
Mascarenhas, R.D. Cell and Tissue Banking, 2018(1), 4962. doi:10.1007/s1056014-94329

18 Anel, L. Sperm cryopreservation in sheep: a review / Anel, L., Alvarez, M., MaRmspr,

F. Theriogenology, 2010.73(1), £14. DOI: 10.108&/j.theriogenology.2009.08.017

19 Holt, W.V. Semen deposition and artificial insemination in sheep: impact on sperm transport
and fertility [Text] / Holt, W.V., Fazeli, A. Animal Reproduction Science, 2016, 173,1060 DOI:
10.1016/j.anireprosci.2016.@15

20 Maree, L. Artificial insemination in sheep: factors affecting sperm quality and fertility [Text]

/ Maree, L., van der Horst, G., Kotze, G. Small Ruminant Research, 2019, 180, B®I:
10.1016/j.smallrumres.2019.09.012

U NB W

Dish y Ote ckCOH iy ' BB Iz iy HIEDAO dpHEERD to Hi DUKIE'B j ¥ O dgls O BOM ' L
WZj W Cljd B wdzsDB T @O Offdf j eiOl SiSEBBOBE’ Y sOdaH ™ oz

s Blzr W l§ dafizOlg @O p,A20z" YOMOL ™ Y Is QdzHiylsti 0 H O 2>dz0dsj
uwoonﬁmymrmy@@@ksmm@hmamsmhvom&&mﬂmozm &30 O

T dzH @24 €W € § WHQWSHL T Y Is O dzyt Otsls © Qg hipj 1z Oz EzO Y 15 tzO Iz
WddzOS B &Pty @B iGW  izd sdztse QP tztzpo dgiv s ©O2 dzr
O &zEATOYds @2 © dzH " pA@w T wOMNY § ¢ Is Bdziig jde 3OS 5L BS B B RBlE 1
fdg j t6 30 Is tBL" afyHOEsARdG | Is € 52 Is gO® H Oz jO D O dzE de@iry ' d3'
B30Is ts L tsCqtsidpPjtedals P g 0 © @ tz0 " dytists YOS dzts f P fs'dzts ¢ dzf dzOte T
Y 2 dz@ttsTdria ) te 30 Is ts L tsfigf @1 daHE @gz@y) i f Ofire ¥ Ols Is © BAXLOte ' dz

N=g-F0000
7 &

OIS I X <%+

192



ISSN2305 -9397. Xaagn Regbagt n2025:2(48) 1

o]

gi3©Wf LEH s Shifde' tc d30 Is ts L t5 ¢f 0 €@tz judzls to @y B pEdcih © O dzr

toh | WH dze ° tadyfj Rted3OIs sL B8 PO BfBHrY | fy '( dziz {ddaH ' fiHis)y s dzj
tsd3®lstSL SY B IsO®@dd v jsdditsitc W s dzs ety O dzH * 8PP @ ZOEZ D O

¢ ' BdgHtS JCIO d3 dz@dg § Is td3e deric'ts ) § tsifids @tdz) dz@H tz" 5y O @B H @

r d3lH13h Y OtedzOm WHz dz€ y d W fdgp dig'j Wiz jydigihtey' O tc di@tgHd 3O IstsL sd H Is C
BOLEZM" dgr G20 dzHOdEg dzOte i W tc B3O Is 5L 5 IOl Ot OdgOBADE O dz

dzOH T

bl

om === g =

OPTGI M-
ww—<&Q—

36. 3 3
6 8.

2/ DOI 10.52578/23093972025-1-2-193-203
39.

—~ v

c
a o

8
31

Y Cc
N ——

oy Odzs o OO el e Qs M J dz' M ¢ ts Atdsh dzt offdsts 2t is] ampE 0C |
316882784

I cuvdzdojtemdlsils dd3j dzd zZzOCOtLdBO CBLSHO wjdi?2e,
38@yandexru

Isdj o @ OxzHp].HIQY dz' M tsr 5L W Btfpds/ergidipda/0CDOOEERR125517

I cuvdzdojtemdisils dd3j dzd 2z OCOtLdBO CBLSHO wjdi?2e,
tiewa@yandex.kz

B Isso ©O0dzH §H Pls M dzv 't tsdR@sEsd obcid. rg/QD@B@N24477752X

I cuvdzdojtemdisjls dqd3j dzad zZzOCOtdBO CtSSHO o j d3d 2 €, Iz
Mzt son B PEDKhttps//orcid.org/0000000205046425

] cuvddojtemdlsils dd&3j dzd zZzOCOtdBO CBtSHO wjdi?2eée,
nshan.nusupov@mail.ru

dzj s @O RAE M€ s~ tsL W 2 fipteps:/jodzadzorF00CRAR £7823593

cvdzgde jtemdlIlsjls ddidj dzd z OSSO BO ctstesHO wj d3i 2 e, 7

0

o

&5-9-

z

&eo

a

m3 e e 11

E=2
S

Nurzhanova K., Candidate of Agricultural Sciereghe main author, https://orcid.org/000@003

16882784

| SC ¢Shakarim University of Semesad38@@dndenrk a str ee
Satieva K, Candidate of Agricultural Sciencdgtps://orcid.org/000@001-82125517

| SC ¢Shakarim University of S e me ksatiewa@landekka st r ee
Akhmetova B., Candidate of Agricultural Sciencdstps://orcid.orgd0030002447 752X

| SC ¢Shakarim University of Se me pako, 84 @mailkua st r ee
Nusupov A, Doctor PhD https://orcid.org/000@®00205046425

I SC ¢Shakarim University of Semeyé, ,Gl i nka
amarshan.nusupov@mail.ru

Toleuova D, Master of Agricultural Sciencesttps://orcid.ordd009000277823593

| SC ¢Shakarim University of SemetpleupvalGl2i@mdleu st r ee

tfev, 1t o611 RUR[ R fceroc YtJruvsuvrlIy Jtegnr IMJ Lrrc

LtvJurl [
GROWTH, DEVELOPMENT AND MEAT PRODUCTION OF YOUNG SHEEP OF

DIFFERENT GENOTYPES

¢ dzdzslsOydqw

) MlsOls j ftcdo sHWIsmw tcjLEd IsOIsT dmMmdzj Hise Odzd 2
ftoesHEkCIsdodzr = COyYj Mlse d3ts dzts Hddg" i§ Oy dEGjtsy otHa tct@EPsHD) dzd) W
dmmdzj Hso Odzd ¥ dzOf OO0 dzj dz@ dzO tej OdzdL Oyde¥ 64 dzj sdud M¢
fls] disd@Odpddzse s dMfsdzy L so Odzdww B OOzt f StetsSHT HEStGY

ydMmisst stetsH dz" j WdizW I @ d3jofpdeH O Isfqw  HisMistsydes € tolz f dzts
ov ®OMMO BOBOdYdStse d YwBYW] §dHed tohHn] ddd cihhh

Wy dzv jIsfmw mMdzj HMMlso dE eis das B IZO s dats ¢ f dzlRiIs®@ sB ds O €
odzj sotstedIsj dz desd3 wOLoadlsdd waedzgvlils o | d3Btcd 5dzOdz! dz
B3j o7 s dzO.

= X
§ I 6o
7 T

193


https://orcid.org/0000-0003-1688-2784
https://orcid.org/0000-0003-1688-2784
mailto:aza938@yandex.ru
mailto:k.satiewa@yandex.kz
https://orcid.org/0000-0002-4477-752X
https://orcid.org/0000-0002-0504-6425
mailto:amanshan.nusupov@mail.ru
https://orcid.org/0009-0002-7782-3593
https://orcid.org/0000-0003-1688-2784
https://orcid.org/0000-0003-1688-2784
mailto:aza938@yandex.ru
mailto:k.satiewa@yandex.kz
https://orcid.org/0000-0002-3484-9796
mailto:bako_84_21@mail.ru
https://orcid.org/0000-0002-0504-6425
mailto:amanshan.nusupov@mail.ru
https://orcid.org/0000-0002-3484-9796
mailto:toleuova1112@mail.ru

Aoaga ceFdoFegagxg xgagodg

J BOtOdzyd<¢d d wttsy¢d o otsLteOMmIsi yYdlsr oy .
Jemlsdzd ¢ 59, S B QEBBdzyd§dsimis sd s t8tkHsdzj ¢ (SNOCNRNO)
temisdes?2 f StaEH T2, 79 ds M3 ,¢h Hftee ddzd dzO 8dz@ d 9,
Ce ddzd dz©O 7,6 d 8, 2% MmMtsslse jIsMmilse j dzdzats.
fMder 2 fjtedtsH L dzOuydlsjdzt dz" 2 ftcd@&ipsC ODp Odz
sCOLO]d ftodjttse orf Mslsr o CtjMmlsyd d
s wWedwIsO fteOSIsdui MSd MmMtsn tcOdzed dz
J eatjdw ¢ sl jjdglky tdsqizdtc tEOm jlzdsdif.
d&zd mder § , sO¢ d uydmlstsf stetsH dzr |
s2dz &3 9r ASHEEAR. 1t tjLbkzd IsOO
ud ¢ tse52,8sMmMils0e d dz ftcdHj ZOR 50,
fsLotsdzwIls Edzizyh d
ftoesdLotsHMIsa ©® d o
Jujddv, bOC d te]

9

IS+ dzj o34 dedetsy
s sddzdls: HjWd
OdzdL Oydd 1 ¢Mmy

s

H
t dLkzd gl ts odChyly
stec Odzd L Oy d
mMtse Mise j dzdz

77 =)
QO

ANNOTATION

Thearticle provides the results of research on the study of growth and development, productive
gualities of young sheep from birth to 4 months of age. The studies carried out are aimed at realizing
the genetic potential of animal productivity through theoratl use of sheep of the Dorper breed.

Purebred and crossbreed lambs are born with a large size. The average live weight of sheep and
eggs at birth was 6:3% of the live weight of adult sheep, which is a consequence of normal uterine
development of the fas. Also, the main measurements of the body testify to the quite satisfactory
development of lambs in the embryonic period.

Crossbred sheep and eggs at the age of four months exceeded their peers in terms of live weight,
that is, purebred sheep and egfjithe Kazakh Kurdyuk coardeaired breed, in the Nur faraby 2.7
and 3.1 kg or by 8.1 and 9.6%, in SEC "Elkentddy 2.5 and 2.7 kg or by 7.6 and 8.2%, respectively

In the suction period, a significant increase was given by measurements: the widtlcloést
and in the maclocae, a good indicator of measurements of height in the sacrum and withers, depth and
girth of the chest, oblique length of the body. By the recapture, the lambs practically retained the
physigue peculiarities inherent in them attoi At the same time, they seem more compact to weaning
than at birth.

Rams, both crossbreed and purebred, are characterized by a fairly high slaughter weight and
slaughter yield. According to the results of the control slaughter carried out by uapuifetat yield of
lamb was within 50.3 52.3%.

The research results will improve the breeding stock of sheep for the systematic organization of
their reproduction and fill the shortage of highality meat products, both for their own support and for
the ealization of export potential.

Sdz¥ yjor jsdngse Of stesHO, Y deoOw BOMMO, 1.CMisj ! jts,
Key words:sheep, breed, live mass, exterior, meat production
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sbsu[t EANDERLUCIOPERCA)Z cuprvw stRIs{rertloARrRC) dU s
strRy{ItJursuft[] 3D a()tg}b{bd)t frr sdrvrsrrtfrotrwy o
] ] V)

EVALUATION OF THE EFFECTIVENESS OF CRYOPROTECTIVE SOLUTIONS AND
CONTAINERS FOR CRYOPRESERVATION OF PIKEPERCH (SANDER LUCIOPERCA)
SPERM

v NB W

s E € ) jSafdgr lugioperca B Odz" Or dzf W IsOBdOod fsfkzdvydwmr dr v
CEBJ2BE YO)Jjlsls'2dr'og ' @dclwiz Bd@Ac 0 ®@Z diddz fls ' hplkjlslsj toH
DH' Misjte" d2 W Isd' d3H" dz' ¢ dz N JIs' dzh ' kG § BOD' IslsOdzD O
sOB " dZOH T . 1 J tolsI$ joztels Ivte dzEBO ySdsts f tetsls j € Is stedzr Y sStels O dzC
sntedzj o' dz' W CECMJ e Oy prodd 2o @z wh Lirsjddng jiste’ dz' v MOY O
BODOWOLE.

1 Jtelslsj k& 1 JtemEzOls Mk Y52 30M" dzH O r dzHT 6" Y h-@h

OlsOdzr YIsOter dz" W hplkjls' dzgj ylHte' L' dzH' . 9HD"tcOBR Diclslltec
Stels® (edz¢t CSB8L O 0,)1330dej BIJBOHASEHO 7( 58] CIsStcsdzffIslsj t6 &
MgCIF, NaHCGF % D dzj 18% rrfwuafl). zbplkjls 0,5 d&dz CEdzj d3gH ' 1
L] dzHBteW SOtGHO  d3" L HOIST dzH ™ . [te' IsCjdzdzj dz € j 2 dz¢' h

BjdhjdH' YBLODOMZ i ZOYrlsT BODOdzZOdzH ' .

T2 ttlsO0 fd&ZzOMisdSOd Yy Iiulst ¢h jdzj tedsj dz BIS jtdwHj' Wi W
YSLODOdzOr hlsr or 52, 2N1, 44% »ypdzj B dzfyj dzH'" YL DOdz f
CftfjdHsteW sOteH §O2HOROMEZ CjL "  dHj SCEeEtemjkS hisjte Is
YSLDOdZ ) EZOy' Ist 121, 4N1,68 fjClkdz. "1 ttlsO  IsE
YtsSLODOdzOr hlsry 43, 4N0, 88%, YBLOOd f zOBBIS2N1364 %N:
yopdzaj 110N1, 84 MfMmjShkdmH MDpD2Cj M dghj.

"2 O &jd f &zZOMdSOdzr Y Isnls' ¢hjdzjten' w 1n12dzj i

hpkjls' d2 W MOYlOdkzEz" d2" W twWisO@Adz j ISSjElE fifig' Is € O dz'lsy IO diai Ty. C
nOllsO®BO ) OMOdzH " CEBj2Isk BODHOttdzZOBOMZOt dzH © 3 D dzj
MOYOZHO fOCKdSOd v Ysd&HOdEzDO "fr d dkzr &I &S "' d.

ANNOTATION
Due to the decline in natural populations of pikepg¢8ander luciopercadnd the growing need
for its artificial reproduction, the development of effective sperm cryopreservation methods is becoming
particularly relevant. The aim of the study was to eatd the effects of different cryoprotective
solutions and container types on the quality parameters of cryopreserved pikeperch sperm.
The study was conducted on sperm from male pikeperch caught during the spawning period in
the Bersuat reservoir. Two cigmtective solutions of different compositions were studied: Solution
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"1 (glucose 0.13 M, methanol 7.5%) andfEMgOIR, uti on
NaHCGr, and 18% DMSO). Sperm was frozen in 0.5 ml plastic straws and Eppendorf tulres. Spe
motility and duration of active movement after thawing were evaluated.

Solution ~ 2 combined with pl astic straws s h
52.2N1.44% and active movement duration was 180.
indi cators were | ower: motility 41N1.2% and move
demonstrated | ower efficiency: i n straws, mot il
seconds; in Eppendorftube€ 8 . 2 N1. 04% and 11.ctwélyl. 84 seconds res|

|t was established that the combination of S

preservation parameters for pikeperch sperm after cryopreservation. The developed protocol can be
recommended for practical application in artificial reprettbn programs and conservation of pikeperch
genetic resources.

vt 2 &z MBSz tco Oydw, Ctdtsfteslsj CIssts, CMEMJ el
Key words:cryopreservation, cryoprotector, pikepercperm
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