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Abstract

The article presents the results of research on the selection of spring wheat in
the conditions of Northern Kazakhstan. Field trials have been carried out and an
assessment has been made for the F, and F, generation hybrids obtained by crossing.
Evaluation was carried out on 29 hybrid combinations, the parental forms of which
were local varieties allowed for cultivation and foreign genotypes.The quantitative
assessment included indicators of productive bushiness, graininess, grain weight per
ear and 1000 seeds weight.Selection based on genetic information was carried out
using the KATU W-51 marker developed for the TaDrl gene of a transcription
repressor involved in the adaptation mechanism in response to drought. The most
successful hybrid combinations of interest in terms of drought tolerance and
productivity in contrasting moisture conditions in Northern Kazakhstan have been
identified.These hybrids were distinguished by over-dominance and positive
transgression over the parental forms when inheriting traits. The combinations
QH749-4xJAkmola 2, 9Br.Line-Z2xJSaratovskaya 60, 9Br.Line-Z2 x
JdKaragandinskaya 31, QAltayskaya zhnitsa x JdBrline 72, @MMF177 X
Jd'Altayskaya zhnitsa were identified as the best F; hybrids in terms of the degree of
dominance over parental forms. Hybrids F,Q Karabalykskaya 92 x JBr.Line - S27,
QKaragandinskaya 70 x J'Line-20 were distinguished by positive transgression for a
weakly inherited trait of productive bushiness. According to the indicator of the mass
of 1000 seeds positive transgression was shown by the combinations
QShortandinskaya 95 x JOmskaya 30, QKarabalykskaya 92 x JBr.Line-S27,
QAkmola 2 x JOmskaya 30, QAktyubinka x JHI1142, QErythrospermum X
Jd'Br.Line-S45. As a result of genotyping, hybrids were identified that showed good
division into alleles: Tertsiyax Br.Line-Z3, Karabalykskaya92 X Br.Line-S27,
Shortandinskaya 95 ul. x Br.Line-F45, Shortandinskaya 95ul. x H1142-1.

Key words: Breeding, spring wheat, gene, hybrid, drought, over-dominance,
transgressive splitting, genotyping, selection

Introduction
The creation of unique source material correlates as much as possible
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with the correct selection of parental
pairs to involve them in hybridization.
Now in the world of breeding, the
problem of genetic similarity of
varieties is being solved. One of the
most effective approaches to solving
this problem is the expansion of genetic
diversity  through the use of
geographically distant material [1].

As a result, the goal of plant
breeding is reduced to collecting more
desirable combinations of genes in one
genotype.

At the present stage, according to
the experience of leading scientists
from foreign countries, in plant
breeding, an effective method for
selection is marker assisted selection,
in which the trait that interests the
researcher is selected on the basis of a
marker associated with the gene of
interest [2].

The success of the intervarietal
hybridization used in this case is
directly related to the combining ability
and the effect of heterosis of the
hybrids obtained as a result of crossing.
Due to the recombination of the

Materials and research methods

The study of the source material
was carried out in the direction of
resistance to a lack of moisture and the
formation of economic characteristics
due to the biological potential of the
variety, line and hybrid.

Structural analysis and
biometrics of plants were carried out
according to the following quantitative
characteristics: plant height; productive
bushiness; ear length; grains number
per ear; the mass of grains from the ear;
weight per plant, weight 1000 seeds.

The inheritance of traits in its
phenotypic manifestation in F; hybrids
was calculated using the formula of A.

dominant genes of the parental forms
inherited by the first generation
hybrids, the indicators of valuable
economic traits increase in the new
starting material [3].

The inheritance of traits in the F,
generation or the effect of heterosis is
traced using hybridological analysis
and calculating the dominance or
depression of hybrids relative to the
parental forms. In this case, the main
investigated features should be easily
identifiable indicators of  the
productivity of the culture [4].

This article presents the results
of the main elements of productivity of
the F,; and F, generation obtained as a
result of hybridization with genotypes
of distant geographic origin, and the
indicators of inheritance of traits from
their parental forms are calculated.

As a result, based on the results
of field trials and genetic studies at an
early stage of the breeding process, it is
possible to select the most successful
hybrid combinations.

Gustafsson and I. Dormling [5]. The
degree of transgressive splitting in F,
hybrids was determined by the method
of G.S. Voskresenskaya, V.I. Shpot [6].
DNA extraction was carried out by the
method of phenol-chloroform
extraction with the changes introduced
[7,8].

A specially developed SNP
Amplifluor  marker KATU-W51,
specific for the analysis of the TaDrl
gene, involved in the adaptation
mechanism of wheat plants in response
to drought, was used for the work.

TaDrl is a transcriptional
repressor  originally  found and



described in Arabidopsis thaliana. The
function of a gene is to inhibit the
expression of other genes. In other
words, the TaDrl gene can block the
production and inactivate the work of
proteins produced by other genes,

which are no longer required by the
plant or may lead to negative
consequences. Depending on the state,
plants regulate the activity of the
TaDrl gene, increasing or decreasing
its activity [9].

Table 1 - Characteristics of F; hybrids of spring wheat and parental forms by

the main elements of productivity, 2018-2019

Productive Ear )
; - 1000 grains
Hybridcombination bushiness, D, | grammess, | D, weight D,
ypHaco © piece % iece % ght, g %
¢ | 4 | Fl Q| 4 |Fl1 Q| & |Fl
1 2 |3 4 5 6 | 7| 8 9 | 10|11 |12 ] 13
QShortandinskaya .
95ul. xdOmskaya |1.4|1.8| 1.4 | CDL| 24 | 28 | 25 L 39 |38 | 41 | OD
30
@ Shortandinskaya9
5ul. x3Br.Line-F45 142114 | CDL|24|35|37|0D |39]37|40| OD
9 Karabalykskaya92
«IBr.Line-S27 141514 |CDL|32|30|34|0OD |36|30|38|0OD
¢ Akmola 2 x PD
3'Omskaya 30 1518 17| ' |23 |2829| 0D |36 38]38|0D
Q Aktyubinka X D
J H1142 1.5/22114 | D (29|24 |26 |PDL| 36|21 |28 L
QTertsiya x CD D
ABr.Line-Z3 1.7 1.8 1.8 G 27 | 25 | 27 G 37 140 | 41 | OD
9 Karagandinskaya PD
70x 2 Line-20 14119 1.8 |IDG| 352330 G 33138139 | OD
QErythrosper 81-09 D
X 121715 G 43 |22 | 31 | PDL| 33 | 31 | 38 | OD
J Br.Line-S45
QJansx JAkmola?2 [3.0[1.3| 1.3 [CDL| 30 | 25 | 28 PCI}) 29 [33]35| OD
QH749- PD
4x 3 Akmola2 2613120 G 2312026 |OD |31 (33]34|0D
QEGA Bonnie
Rock 161617 [CDL| 13|20 |22 |0OD |28 31]|31|OD
JErythrospermum81| ' ‘
-09
¢ Shortandinskaya9 PD
Sul. x2H 749-4 1312615 | IDL|21|23]27 0D |35|31]33 G




QKarabalykskaya

25% 2Gladius 12112113 |CDL| 21|16 |25 |0OD |32]|31]|36| OD

7Br.Line-Z2> 1.2{14| 15| OD |21 |17 25| 0D |36|32|37|0D

J'Saratovskaya 60

©Br.Line-Z2x D

d'Karagandinskaya |1.2|1.3| 1.3 | CDG| 21 | 22 | 22 G 36 1 35137 | OD
31

9QBr.Line-Z2x

JKarabalykskaya 90 1212013 | IDL|21|20|23|0OD |36]|30]|38| OD
QGladluSX D D
4 Aktyubinka 12]24] 1.3 | IDL| 16 {26 |26 | |31 |32|32|
QGladiusx

J Altayskaya 60 1211513 | PDL|16|22 22| 0D |31 (32]|32]| 0D
Q Spitfirex

 Altayskaya 60 2015115 |CDL| 23 22|22 |IDL|31|32|33| 0D
Q Altayskaya

zhnitsax3dBr.Line- |2.0|1.2| 1.8 | PDG| 25|21 |26 | OD | 35|36 |38 | OD
72

QKarabalykskaya

90x VIR 16015 20(24|21 | IDL|20 |18 22| OD | 30|34 |35 | 0OD

QKaragandinskaya
31xZVIR 16015 13124 1.7 | PDL| 22|18 24| 0D 353534 | D

QAstana x JH749-4/1.6|2.6| 1.6 | CDL| 20 |23 |24 | OD | 33 |31 |36 | OD

fszrétgoiffﬁgm 161215 |PDG| 17|21 |24 0D | 43|36 |37 |IDL
§§ﬁgfdlﬁllxgg 1812 13| mDL|16|18]23 /0D |31]32|32|0D
OJans xJEkadall13 [3.0|1.6| 1.8 | IDL | 30 | 20 | 26 P(I}) 2932132 0D
OMMF177x .
3 Altayskaya 12]20| 18 | "~ |26 |25|26 | OD |24 |35 35| OD
zhnitsa

Notes:

1 D — degree of dominance, %;

2 D> 100% - OD-over-dominance;

3 D=100% CDG - complete dominance of the parent's trait with a greaterexpression
of the trait;

4 D= or 76 mo 99% IDG -incomplete dominance of the parent with a greater
expression of the trait;

5D =or 51 go 75% PDG - partial dominance of the parent with a greater expression
of the trait;

6 D=0t 0 10 25% IDL - incomplete dominance of the parent with less expressed trait;
7 D =0% CDL - complete dominance of the parent with less expressed trait;

8 D <0% D — depression.




The meteorological conditions of
2019 were characterized by a sharp
lack of moisture during the grain filling
period (hydrothermal coefficient-0.1),

therefore, the obtained productivity
indicators more accurately reflect the
actual potential of the hybrid for
breeding for drought tolerance.

Discussion of the obtained data and conclusion

So, the most valuable are F,
hybrids, in which the inheritance of
traits with over-dominance over the
parental forms is observed. Of the 8
hybrids obtained in 2017, a weak
character of the inheritance of
productivity traits was revealed in the
combination Aktyubinka x H1142, in
the remaining hybrids over-dominance
in the weight of 1000 seeds is
observed.

In the generation of F; hybrids
crossed in 2018, the combinations
QH749-4 x 4 Akmola 2, @Br.Line-Z2
x Jd'Saratovskaya 60, 9Br.Line-Z2 X
JdKaragandinskaya  31,QAltayskaya
zhnitsax JBr.Line-Z2, YMMF 177 x
JAltayskaya  zhnitsa  can  be
distinguished as the best in terms of the
degree of dominance over the parental
forms. These hybrids, with the
exception of incomplete dominance in
the combination ¢Br.Line-Z2 X
Jd'Karagandinskaya 31, showed 100%

over-dominance in the mass of 1000
grains and the number of grains per ear
(table 1).

In the 2019 spring wheat hybrid
nursery, 8 hybrids of the F, generation
were tested (table 2). In breeding for
drought tolerance, productivity
indicators under the influence of
drought are of great importance.
According to the results of the
correlation analysis of F, hybrids, a
weak correlation was revealed with
such indicators as the weight of grain
per ear (R 0.21) and the weight of 1000
seeds (R 0.41). A high value of grain
weight per ear (1.37 g) is observed in
hybrids (9Karagandinskaya 70 X
Jd'Line-20), (YShortandinskaya 95 x
JdBr.Line-F45). A hybrid combination
(?Shortandinskaya 95 x JOmskaya
30) was distinguished by its coarse
grain size (37.9 g) under drought
conditions.

Table 2 - Characteristics of F, spring wheat hybrids and parental forms by

yield and productivity elements, 2019
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Shortandinskaya 95 | 200 | 1.3 | 27.7 | 128 | 8.9 | 21.2 | 1.01| 34.7 | 257.7
| | #Shortandinskaya 95 | o o el o0 90 | 222 | 1.03] 37.9 | 2921
x d'Omskaya 30
Omskaya 30 228 2.0 | 362| 140| 9.6 | 18.1|0.89| 32.1 | 218.7




Shortandinskaya 95 200 1.3 | 27.7| 128 | 89 | 21.2 | 1.01| 34.7 | 257.7
@ Shortandinskaya95x

3 2Br.Line_F45 210 1.2 | 355 |1.60 | 88 | 29.6 | 1.37| 33.8 |308.2
Br. line-F45 123 | 1.8 [ 495170 | 9.0 | 27.5 | 1.04 | 30.1 | 128.3
Karabalykskaya 92 167 1.2 | 198 | 086 | 88 | 16.5 |0.73 | 32.8 | 239.5
QKarabalykskaya

5 92x 3B Line-S27 166 | 24 | 605|197 [11.0| 252 |1.06| 33.6 |243.3
Br.Line-S27 193 | 1.2 | 17.7] 057 | 6.6 | 14.7 |0.54 | 27.8 | 228.0
Akmola 2 190 | 1.3 | 260|094 | 8.8 | 20.3 |0.79| 33.0 | 234.1
Q Akmola 2

6 x2Omskaya 30 157 1.6 | 320 | 1.18 | 82 | 20.0 | 0.94 | 344 | 228.6
Omskaya 30 228 | 2.0 | 362|140 9.6 | 18.1 |0.89| 32.1 |218.7
Aktyubinka 146 | 24 | 634|205 9.6 | 264 |1.14| 324 |275.5

10 Elflkgubmka <3 168 | 1.0 | 21.0 | 0.90 | 8.8 | 21.0 | 0.90 | 35.1 |200.7
H1142 203 | 1.6 |43.5|0.83 | 9.0 | 272 (0.78| 254 | 182.8
Tertsiya 158 | 2.2 | 500|158 | 7.6 | 22.7 1096 | 32.6 | 288.0
QTertsiya X

13 2Br.Line-Z3 162 | 1.8 |[40.7 | 1.72 | 7.2 | 22.6 | 1.02| 31.2 |249.3
Br.line-Z3 203 | 1.0 | 1951097 | 7.0 | 19.5 097 | 34.7 | 170.5
Karagandinskaya 70 | 186 | 1.6 | 33.0 | 0.88 | 7.8 | 20.6 | 0.75 | 30.7 | 269.4

16 | vKaragandinskaya70 | 155 | o |55 | 261 | 94 | 290 | 1.37] 207 |210.0
x & Line-20
Line-20 181 | 1.2 {259 088 | 9.0 |21.6 |0.81|27.8 |180.1
Erythrospermum 81-
09 220 1.6 | 256|132 6.2 | 20.0|0.87| 30.6 |230.7

20 QErythrosper x & Br

) 1155 1.6 | 368|158 | 7.8 | 23.0 1096 | 33.4 |331.4

Line-S45
Br.Line-S45 177 | 24 3721127 | 72 (194 0.66| 314 |238.5
R (correlation) 0.18| 0.12 | 0.08 | 0.19 | 0.01 | 0.05 | 0.21 | 0.41

For the splitting generation F,, the values of transgression for the main

elements of productivity are important in selection.

The index of transgressive splitting indicates the action of genes, leading to an
increase or decrease in the manifestation of a trait or characteristic of hybrids. Thus,
transgressive forms selected in the F, generation are of great importance in breeding
for productivity [10].

As a result of studying the transgressive splitting of F, hybrids, various
manifestations of the inheritance of valuable economic traits were revealed. In terms
of productive bushiness, the degree of transgression ranged from -40 to + 100%.

In this case, only two combinations of F, hybrids showed positive
transgression. The positive transgression of $Karagandinskaya 70 x JLine-20
combination over the parental forms is 12.5%. The highest values of transgressive



splitting were observed in the hybrid QKarabalykskaya 92 x J4Br.Line-S27. The
remaining 6 combinations of hybrids of the F, generation showed negative
transgression in productive bushiness and, therefore, poor inheritance of this trait
(figure 1a).

The transgression in terms of grain content and grain weight per ear was almost
identical in all combinations. In both cases, a negative transgression was shown by
the combination @ Aktyubinka x JH1142.

Merely in the graph of the splitting of the transgression by the grain content of
the ear, the maximum value is observed in the hybrid $Karabalykskaya 92 x JBr.
Line-S27, the transgression was 52.9%, and in terms of grain weight per ear, this
position is occupied by the combination @Karagandinskaya 70 x & Line-20 with a
transgression of 69.3% (figure 1 b, c).

A positive transgression in the mass of 1000 seeds (2.4-9.1%) was shown by
the combinations ¢ Shortandinskaya 95 x JOmskaya 30, QKarabalykskaya 92 x
JdBr.Line-S27, QAkmola 2 x JdOmskaya 30, QAktyubinka x JHI1142,
QErythrospermum x J' Br.Line-S45 (figure 1 d).

1200 &0
7 100,0 wh
i 30,0 i i
iow
= 600 1
H & A0
g 40,0 i
§ 0 § o0
] 1
g 0o i i o
: i ]
k.
: 200 5% oo R —
2 -400 i
g L 11}
) -60,0
E -80.0 _ _ 00
= - ¥ 2 &
* |Shorta | Karab | © i | * | o 1 ,
Sharta ndinsk | alyksk Ak;'lol | ylo Karag h_rcrrjE . ' 1 i | ulryih
ndinsk ¥ Aktyu | siyax |andins 4 Uhoets | Shorin |Karskel| 3 | rertui| karmgm | rosper
ayad5 (ayad2 | alx binka | 4 B M ndirek | ndinsk | yhskay | Bkmol | Ml | 5
aya 95 ¢. z A inka | 2 Br. | kaya ¢. - yar A | ndinsk | mom «
ad |08 | T2 R g | e [J0e@| D50 mymd3 | mpe ) | 082x |aZa | inkae | TS
“ | Br. | Br. |Omsk| *- | Brlin wd (ndme | 48 | Omeka e o
Omsk | : H1142 | 73 | Line- - - = = lupaz!| 24 | mrLme
Line- | Line- | aya30 €545 Omska | Line- | Line- | ya30 |HI142 gl i
aya30 20 Line-20 | -E45
Fd5 527 k30 | F25 517
M Transgression| -400 | -333 | 1000 | -200 | -583 | -182 | 125 | -333 | |@Tmnagredion| 48 76 | 528 | 45 | -iz@ | 95 | 43 | 150

a b



108
T - Bl =l .
A0 I

A0

Shorta | Sherls | Earata| n 1]
ndingh | ndinsk | Iyhskay| Mol -".l.hutl AT | ek
=~ i
wads | anais | adis aied | inkax ;.' Wil
afBr| SBr |Omskn| g

Transgrussion by greds weight par aar, 2
=3
=1

zEryvth
104 P

Line-F3 " : B l:lut

I::rd:ha Ling- | L |'|t wa sl H'Ilﬂi | Line- .
[ 30 | M3 | 27 | . . | 2 |
aTmngrEeant) LI | ELl | 4R3 | W6 | 08| S0 BRF ) OI0M

C

150
10,0

a0 I
o

-16.0
-150
-200
<250
-30,0
350

Tramrpressien by welght of 18058 grains
an
=
1

1 X
.-horl:-! Shorts | Karsba| 3 0
madinzk | ndirsk | fpskay AIH¢| ;‘kh@
LR A R P EA,

ZEnvth

ZTart RRFgh | PEREAT

W "' nainal | mim e
B | ww

i ledte | 20 | omstm| 2 ]
Ormia | Line- | Lne- | yisp |Hassg V00| 2B

yoID | M3 | 527 s
ETmragrecsion % | 81 -2.8 4 i1 2a 101 ) -918 [ &%

d

a - Transgression by productive bushiness; b - transgression by ear graininess; c
—transgression by grain weight per ear; d -transgression by weight of 1000 grains

Figure 1 - Transgressive splitting of F, generation spring wheat hybrids

Hybrids (¢ Shortandinskaya
95ul. x  JdOmskaya 30) and
(QAktyubinka x & H1142) managed to
exceed the best parent in terms of the
mass of 1000 seeds, Shortandinskaya
95 ul., the degree of transgression was
9.1% and 8.4%, respectively (figure 1d
).

The developed marker KATU
W-51 was used to screen hybrids by

genotype, based on the 7aDrl gene.

The KATU W-51 marker was
used to screen hybrids of the F,
generation. Genotyping showed good
separation in the Tertsiya x Br.Line-
73, Karabalykskaya 92 x Br.Line-S27,
Shortandinskaya 95 ul. x Br.Line-
F45,Shortandinskaya 95 x HI1142-1
(figure 2).
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a - hybrid Tertsiya % Br.Line-Z3; b - hybrid Karabalykskaya 92 x Br.Line-S27;c - ; d
- hybrids Shortandinskaya 95 st. x Br. Line-F45, Shortandinskaya 95 x H1142-1

Figure 2 - The results of genotyping F, hybrids by the KATU W-51 marker

Note - Homozygous samples 'aa' and 'bb' are marked in red and blue color.
Heterozygous 'ab' plants are indicated in green. Control is sterile water instead of
DNA, indicated as a black square.

As a result of genotyping of F, hybrids, homozygous samples were selected by
the KATU W-51 marker, indicated in the figure with blue and red dots, for study at
the next stage of the breeding process.

As a result, with the help of hybridological, selection-genetic analysis and
molecular screening, it was possible to identify the most successful hybrid,
Karabalykskaya 92 x Br.Line-S27, with the positive transgression in terms by key



performance indicators (figures 1 and 2).
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Ha ocHOBe MOJIEBBIX MCHBITAHWN, aHAIM3a HACIEAOBAHUS KOJIMYECTBEHHBIX
IPU3HAKOB U  MOJIEKYJIIPHO-T€HETUYECKOTO CKPUHHMHIa BBIJIEJICHBI Haubosee
ynayHple THOpUAHbIe KoMOMHamuu. B KkauecTBe JNydymmMx 1O  CTEHEHH
JOMHHUPOBAHUS HAJI POJUTEIBCKUMU (HOPMAMU BhIJICIICHBI KOMOUHAIIMH Y AKMOa 2
xJdOmckas 30, QH 749-4x JAxmoma 2, $Br.LineZ2 x J&Caparosckas 60,
¢Br.LineZ2x dKaparanaunckas 31,9 Anraiickas xuuna x 4 Br.LineZ2, YMMF 177
x JAnraiickas >KHWLA. Y JaHHBIX THOPUIOB, 3a MCKJIIOUEHUEM HEIOIHOIO
JIOMHUHHUPOBaHMs y KoMOunaimu 9Br.Line-Z2 x dKaparanguuckas 31, mpossieHo
100% cBepxnomunupoBanue no macce 1000 3epeH u KOJIMYECTBY 3€PEH B KOJIOCE HAJT
POIUTENBCKUMU (OPMAMH.

B pe3ynbrare wu3yyeHUss TPAHCTPECCUBHOTO PpACIICIUICHUS, BbISIBICHbI
rubpuasl Fo: QKaparanguackas 70 x & Line-20, Q1opranaunckas 95 x 3 Omckas
30.

[TonoxxuTeabHYI0 TpaHCTPECCHIO MO ciaabo HacleayeMOMy I0Ka3aTellto
OPOAYKTUBHOM KYCTHUCTOCTH MpOSBWIM JBe KoMOMHauuu rubpunos Fp: y
xomOunanuu QKaparanaunckas 70 x & Line-20 monoxuTenbHas TPaHCIPECCHS Ha
poautenbckumu (hopmamu coctaBmiaa 12,5%, y rudpuma @ Kapabanbikckas 92 X
JdBr.Line-S27 100%.Cnalblii XapakTep HAaclIeA0BaHMs INPU3HAKOB IPOAYKTUBHOCTH
BBISIBJICH y KoMOMHaImu Axktioounka x H1142.

TpancrpeccuBHOE pacHICIUIEHHE 0 IOKAa3aTeasiM O3€pPHEHHOCTH U MAaccChl
3epHa C KOJOCAa MPOXOAWIO NPAKTUYECKH HJIEHTUYHO BO BCEX KOMOMHALHUAX.
Haunbonee yagauHbIMU THOpUIHBIMU KOMOMHAIMAMH B OOOMX CIIy4asiX OKAa3aJIHCh
PKapabanbikckas 92 x JBr.Line-S27 ¢ Gosee BLICOKOM TpaHCIPECCUEN II0
osepHenHocty komoca (52,9%), u QKaparamgmuckas 70 x JLine-20 ¢
TPAHCTPECCUEN 10 Macce 3epHa ¢ Kojoca B 69,3%.

B pesynbrare ckpunuHra no mapkepy KATU W-51, pa3zpaboranHomy st
reHa TaDrl, Beiaenerasl komOuHanuu Teprus X Br.Line-Z3, lopranauHckas 95 yi1.
x Br.Line-F45, lllopranauackas 95 < H1142-1.

B xome kommiekcHOro or0opa ¢ TIOMOIIBIO TUOPHIOIOTHYECKOTO,
CEJIEKIIMOHHO-T€HETUYECKOTO aHaJl3a M MOJIEKYJSIPHOTO CKpPUHHUHIA yIajoch
BBLIBUTL Haubojiee ymaunblii rubpun QKapabanbikckas 92 x JBr. Line-S27 ¢
MOJIOKUTEIBHON TpaHCIpeccueil Mo OCHOBHBIM MOKa3aTeNsiM IPOAYKTUBHOCTH.

Knwouesvie cnosa: Cenexuusi, spoBas IIIEHWIA, TI€H, TUOpUA, 3acyxa,
CBEPXIOMUHUPOBAHUE, TPAHCTPECCUBHOE PACUIEIUIEHHE, TEHOTUIIMPOBAHUE, OTOOD.

"KA3JbIK )KYMCAK BUJIAN TMBPUATEPIHIH CAH/IbIK BEJTLJIEPIH
TYKBIM KYAJIAY

JLII. 3omosa,PhD, aza okbimyuivl
C.A. JIoxcamaes, 6.2.K., aza oKblmyuisl
H.E. lllamambaesa, macucmpanm

C. Ceugynrun amoinoasel Kazax acpomexnukanvlk ynusepcumemi, Kenic
oanzvinel, 62 yu, Hyp-Cynman k., 010011, Kazaxcman, lupezo 83(@mail.ru
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Tyitin

TaHanThIK ChIHAKTAp, CAHJABIK OENTUIEPIiH TYKbIMKyanay Tajaybl XoHE
MOJICKYJIAIBbIK-TCHETUKANBIK ~ CKPMHMHT  HETI3IHJIEe ©H  JKakChl  TMOpHATI
KOMOWHAIUSIAPhl aHBIKTAJIIBI.

Ata-aHanplK (dopMmanzapaaH OachIMIBUIBIK Jopekeci OOMBIHIIA €H Y3.IK
KoMOuHanusnap peringe PAxkmona 2 x JOmckas 30, QH749-4 x JAxmona 2,
¢Br.Line-Z2 x JdCaparosckas 60, $Br.Line-Z2 x JKaparangunckas
31,9 Anraiickas xuuna X JBr.Line-Z2, YMMF177 x & Anraiickas »Huna GemiHim
anbiHabl. Bepinren rubpunarepae, skau $Br.Line-Z2  x JKaparammunckas 31
KOMOMHAIUACBHIHJIAFbl TOJILIK €MeC OachIMABLIBIKTHI Kocmarannaa, 1000 TyKbiM
Maccachl JKOHE MacaKTarbl JoH caHbl OoifbIHINIA aTa-aHaNbIK (opMmanapaan 100% aca
0aCBIMIBUILIK OalKaIbL.

TpancrpeccuBTi OemiHyl 3epTTey HOTHXKeciHAe F, ruOpuarepi aHBIKTaNJIbL:
Kaparanaunckas 70 x Line-20, [lloptanauackas 95 < Omckas 30.

F, rubGpuarepinin eki KOMOMHAIUSICHI OHIMII TYNTEHY KOPCETKII OONBIHINIA
Halap TYKbIM KyalllbUIBIKTBIH OH TpaHCTPEeCCHsIChIH kKopceTTi: Kaparanaunckas 70 X
d' Line-20 xoMOMHAIMACHIHIA aTa-aHAIBIK (opMaaapra KaparaHaa OH TPaHCTPECCHs
12,5%, Kapabanbikckas 92 x Br.Line-S27 - 100%. Axktio6unka x HI1142
KOMOUWHAIIUACHIHIA OHIMAUNK OCNTiepiHiH TYKbIM KyaJlaylIbUIbIFBI 9JICi3 Oenrici
AHBIKTAJIIBI.

JloHAUMIK MEeH Macak [9HIHIH Maccachl OOWBIHIIA TPAHCTPECCUBTI OONIHY
Oapyblk KoMOWHanusiiapaa Oipnaeit Oonawl.Exi skarmaiija na €H COTTI THOPHATI
xombunanusiap @ Kapabansikckas 92 % J'Br.Line-S27monainik GoiibiHma Kebipek
tpancrpeccusicel (52,9%) men QKaparamgunckas 70 x & Line-20 macakrarbl JoH
Maccachl OOMBIHIIIA TPAHCTPECCHUSICHI OOJIBIN TaOBLIIHI.

TaDrirenine apuanmran KATU W-51 wMapkepi Oo#bIHIIA CKPUHUHT
Hotwkecigae Tepuus > Br.Line-Z3, Illopranmunckas 95 yn. X Br.Line-F45,
[opranaunckas 95 x H1142-1 komOuHanmsiap epeKIieIeH Ii.

[uOpUAOIOTUSITBIK, CENEKITUSIIBIK-TEHETUKAIIBIK aHATN3/(1 )KOHE MOJICKYJIAJIBIK
CKpUHHMHITI KOJIJJaHy apKbUIbl KEIICHJI 1pIKTey OaphIChIHIA OHIMIUIIKTIH HET13r1
KOPCETKIMITEP1 OoMbIHIIIA OH TPAHCTPECCUSCHI oap €H Y3IIK
ruOpuari @ Kapabanbikckas 92 x 4 Br. Line-S27 anbIkTayra MyMKiHIIK Oep/i.

Kinmmik ce3zdep: Cenexums, ka3ablK Oumai, reH, THOpUI, KYPFaKIIbUIBIK, aca
0acbIMJIBUIBIK, TPAHCTPECCUBTI 0OIIIHY, TEHOTUITEY, 1PIKTEY.
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Summary

On the basis of field trials, analysis of the inheritance of quantitative traits and
molecular genetic screening, the most successful hybrid combinations have been
identified.

The combinations QAkmola 2 xJOmskaya 30, QH749-4 x JAkmola 2,
¢Br.Line-Z2 x JSaratovskaya 60, 9Br.Line-Z2 x JKaragandinskaya 31,
Q Altayskaya zhnitsax JBr.line-Z2, PMMF177 x & Altayskaya zhnitsa were
identified as the best F; hybrids in terms of the degree of dominance over parental
forms.In these hybrids, with the exception of incomplete dominance in the
combination 9Br.Line-Z2 x JKaragandinskaya 31, 100% over-dominance in the
mass of 1000 grains and the ear graininess over the parental forms was expressed.

As a result of the study of transgressive splitting, F, hybrids were identified:
QKaragandinskaya 70 x J'Line-20, 9 Shortandinskaya 95 x J'Omskaya 30.

Two combinations of F, hybrids showed positive transgression in terms of a
poorly inherited productive bushiness indicator: in the combination Karagandinskaya
70 x Line-20, the positive transgression over the parental forms was 12.5%, in the
hybrid Karabalykskaya 92 x Br.Line-S27 - 100%. A weak inheritance of productivity
traits was revealed in the combination Aktyubinka x H1142.

The transgressive splitting in terms of ear graininess and grain weight per ear
was almost identical in all combinations. The most successful hybrid combinations in
both cases were QKarabalykskaya 92 x J'Br.Line-S27 with a higher transgression in
ear graininess (52.9%), and QKaragandinskaya 70 x J'Line-20 with transgression in
grain weight per ear of 69.3%.

Combinations Tertsiya x Br.Line-Z3, Shortandinskaya 95 ul. x Br.Line-F45,
Shortandinskaya 95 x H1142-1 were allocated as a result of screening using the
KATU W-51 marker developed for the TaDrl gene.

In the process of complex selection with the help of hybridological, selection-
genetic analysis and molecular screening, it was possible to identify the most
successful hybrid - Karabalykskaya 92 x Br.Line-S27 with positive transgression in
terms by key productivity indicators.

Keywords: Breeding, spring wheat, gene, hybrid, drought, over-dominance,
transgressive splitting, genotyping, selection.
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