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Tyumen region (originator: Research Institute of Agriculture of the Northern Trans-Urals
and State Agrarian University of the Northern Trans-Urals) (N = 33) (Utebayev et al., 2022)
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Saratov region (originator: Federal Center of Agriculture Research of the South-East Region) (N = 69)
(Dobrotvorskaya et al., 2009)
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No. Varieties/lines Gliadin-coding loci (G/i)

104 Saratovskaya3 o f € R | R S €
105 Saratovskaya39 L € a s 9o €
106 Saratovskaya42 L € a . S €
107 Saratovskaya44 L € a Do T €
108  Saratovskaya4s Mmoo € a Do S S
109 Saratovskaya4e Mmoo € a O W €
110 Saratovskayad8 Mo € A . S €
111 Saratovskaya4d L € a b 9o €
112 Saratovskayas50 S € a kg o <9 S
113 Saratovskayasl L € a Do oas ... €
114 Saratovskayas52 S € b o LS /X X
115 Saratovskayas4 ffm € a Do S Mmoo
116 Saratovskayas5s L € a Qo O €
117 Saratovskayas8 L € a Do YW 8
118 Saratovskaya60 LU € a O T e/m .
119 Saratovskaya62 L. € a A O €
120 Saratovskayae4 Mmoo € Ko O new2 . /B
121 Saratovskaya66 L € A O . &
122 Saratovskaya68 Mo € L O d o €
123 Saratovskaya70 L € a S 9o €
124 Saratovskaya7l LU € a R S €
125 Saratovskaya72 L. € a S 9o €
126 Saratovskaya73 Mo € a Do 9o €
127 Saratovskaya758 Mmoo € a Qo o €
128 Saroza L Mo a . S €
129 Sarbra Ao Mo a Do S €
130 SelivanovskiyRusak L/ e/new . ali das o/ ... €S
131 Steklovidnayal L. € a Do S €
132 Eritrospermum 341 i h i s q s
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Omsk region (originator: Siberian Research Institute of Agriculture and Omsk State Agrarian University) (N = 45)
(Novoselskaya-Dragovich et al., 2013)
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Supplementary Material 2. Allele frequency (%) of Gli-1 and Gli-2 loci in a collection of spring bread wheat
from various regions of Kazakhstan and Russia

Jodi Allele L 2 R R S 6 LA 8
Gli-A1 a 2.0 8.1 2.7 7.0
b 6.1 6.7 1.5 44
c 6.1 3.1 33 4.7 8.5 9.1 33
d 1.0 33 0.9 4.4
f 329 38.5 46.7 46.5 48.5 479 443 40.0
g 4.1 9.4 0.8 0.9
h 6.1 42 33 19.8 5.8 4.4
i 8.8 135 16.7 4.7 5.0 3.9 20.0 133
j 0.6 1.0 33 5.1
k 4.1 6.7 58 133 7.0 17.8
i 6.1
m 73 2.1 33 4.7 33 6.1 26.8 6.7
n 1.2
o 15.3 125 6.7 4.7 5.0 9.1 0.4 8.9
p 2.0 6.3
q 2.0 6.3
r 2.0 6.7
.......................... Y e 2
Gli-B1 a 1.0 3.0
b 255 1.0 26.7 22.1 32.0 28.8 30.0
d 1.7
e 66.3 86.5 63.3 77.9 42.0 439 92.8 50.0
f 2.0 2.1 1.0 10.6
g 2.0
h 1.0 1.4
i 1.1
j 1.0
k 6.7 2.2
i 4.1 20.0 10.6 1.4 33
m 8.3 33 1.7 3.6 44
n 3.0 6.7
new 0.7
q 2.2
Gli-D1 a 30.6 47.9 45.0 67.4 71.0 51.5 89.9 63.3
b 30.6 283 8.1 9.3 18.2 1.4 16.7
c 4.1 33
d 2.0
f 17.3 229 15.0 7.0 6.0 12.1 29 10.0
g 9.2 8.3 33 15.1 33 6.1 33
h 3.1 8.3 33 7.6
i 1.0 20.8 23 33 3.0 43 6.7
k 1.4
.......................... o 2
Gli-A2 ? 2.2
a 3.1
b 12.2 42 233 23 6.1
c 8.2 73 14.2 6.1 1.2 44
d 7.1 6.7 11.6 29 5.6
f 15.3 6.7 33 4.5
g 2.0 2.1 1.2 6.0 24.2
h 5.0 1.5
i 42 23 5.2 1.5
j 1.9 6.7
k 10.2 17.7 33 8.3 4.5 0.7 344
i 10.2 12.5 10.0 38.4 235 10.6
m 4.1 1.7 1.2 5.0 27.3 43
n 8.2 2.1 133 10.0 10.0
new 14
o 7.2
p 6.1 229 10.0
q 3.1 18.8 30.0 8.1 7.5 9.1 62.5 25.6
s 6.1 8.3 24.4 33 4.5 15.7 8.9
t 2.0 8.1 1.9
u 33 2.2
v 23
w 2.0
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Loci Allele 1
Gli-B2 ?
a 2.0
b 6.1
c 3.1
d
e 2.0
f 6.1
g 11.2
h
i 3.1
j 2.0
k
/ 9.2
m 4.1
n 4.1
new
new
new?
newl
new2
o 10.2
p
q
r 18.4
s
t 14.3
v 4.1
w
X
Gli-D2 a 16.3
?
b 10.2
[« 1.0
d
e 8.2
f 4.1
g
h 2.0
i 2.0
j 4.1
k 2.0
/ 8.2
m 14.3
n 2.0
new
new?
o
p 6.1
q 153
r
s 4.1
X

18.8
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2.1
3.1
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33
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3.6
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233

6.7
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2.2

1 - Kostanay region (originator: Karabalyk Agricultural Experimental Station); 2 — Akmola region (A.l. Barayev Research and Production Centre of

Grain Farming); 3 - Pavlodar region (Pavlodar Agricultural Experimental Station); 4 — Karaganda region (Karaganda Agricultural Experimental Sta-

tion named after A.F. Khristenko); 5 — Chelyabinsk region (Chelyabinsk Research Institute of Agriculture); 6 —- Tyumen region (Research Institute of

Agriculture of the Northern Trans-Urals and State Agrarian University of the Northern Trans-Urals); 7 — Saratov region (Federal Center of Agriculture
Research of the South-East Region); 8 - Omsk region (Siberian Research Institute of Agriculture and Omsk State Agrarian University).
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Supplementary Material 3. Biometric indicators of Gli-7 and Gli-2 loci of spring soft wheat
by regions of Kazakhstan and Russia

Loci Region H
iy p G s TR
Kostanay 0.84 11.07 £0.81 0.21 +£0.06
Pavlodar 0.73 7.14 + 0.66 0.21£0.07
Karaganda 0.73 6.88 £0.58 0.23 £0.06
Tyumen 0.74 8.00 £0.85 0.27 £0.07
Chelyabinsk 0.73 8.09+0.88 0.26 £0.08
Saratov 0.69 4.40+0.32 0.27 £0.05
.................................... OMSK o 077 6802042 015005
Gli-B1 Akmola 0.24 2.78+0.43 0.54+0.07
Kostanay 0.49 3.27+0.33 0.35+0.07
Pavlodar 0.52 3.07+£0.31 0.23 £0.07
Karaganda 0.54 1.83£0.08 0.08 £ 0.04
Tyumen 0.70 4.84 +0.41 0.19£0.07
Chelyabinsk 0.68 449 £0.61 0.36 £0.08
Saratov 0.14 2.19+£0.30 0.56 £0.06
.................................... OMSK o 085 ..534%056 033%007
Gli-D1 Akmola 0.67 3.67+0.16 0.08 £0.04
Kostanay 0.77 6.71 £0.55 0.25+0.06
Pavlodar 0.69 4.25+0.32 0.15+0.06
Karaganda 0.51 3.66+0.34 0.27 £ 0.06
Tyumen 0.69 5.87+0.61 0.26 £ 0.07
Chelyabinsk 0.48 4.51+0.61 0.36 £0.08
Saratov 0.19 2.46 £0.30 0.51£0.06
.................................... OMSK o 056 ...385%031 0233006
Gli-A2 Akmola 0.85 8.65+0.49 0.13+£0.05
Kostanay 0.91 13.65+0.61 0.09 £0.04
Pavlodar 0.81 7.64 +0.59 0.15+0.06
Karaganda 0.76 7.28 £0.68 0.27 £0.06
Tyumen 0.83 9.12+£0.72 0.17 £0.06
Chelyabinsk 0.88 10.89 + 0.63 0.09 £ 0.05
Saratov 0.57 5.86+0.59 0.41£0.06
.................................... OMSK o 079 7342052 0184006
Gli-B2 Akmola 0.88 11.85+0.73 0.15£0.05
Kostanay 0.90 13.28 £ 0.68 0.11£0.04
Pavlodar 0.89 11.79 £ 0.69 0.09 £ 0.05
Karaganda 0.84 10.12 £ 0.66 0.15+0.05
Tyumen 0.88 12.07 £ 0.84 0.13£0.05
Chelyabinsk 0.91 13.45+0.83 0.10 £0.05
Saratov 0.77 8.30+0.75 0.36 £0.06
.................................... OMSK o 0BT .. 10462059 013%005
Gli-D2 Akmola 0.86 10.57 £0.73 0.18£0.05
Kostanay 0.90 12.89+0.74 0.14£0.05
Pavlodar 0.76 7.01 +0.68 0.22 £0.07
Karaganda 0.70 6.04 £ 0.54 0.26 = 0.06
Tyumen 0.84 10.12+0.76 0.15+0.06
Chelyabinsk 0.91 14.96 + 1.00 0.12£0.05
Saratov 0.37 4.46 £ 0.54 0.51+0.06
Omsk 0.79 7.20+0.54 0.20 £ 0.06
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Supplementary Material 4. Indicators of genetic similarity (r) and identity criterion (/)
of groups of spring bread wheat varieties according to the frequency of alleles of Gli-loci

Gliadin-coding loci (Gli)

(Comparablegroups - aial aigr aior giaz giez gioz
Akmola - Kostanay 0.88 +0.04 0.83 +£0.05 0.72 £ 0.05 0.72 £0.05 0.58 +0.05 0.79 +£0.05
............................................................... 2330250 330(141)  543(155)  543(377)  815(289)  407(426)
Akmola - Pavlodar 0.83 +£0.05 0.85 +0.05 0.70 £ 0.05 0.58 £ 0.07 0.64 +0.07 0.72 £0.07
............................................................... 251(224)  222(126)  443(111)  620(224)  532(2630)  414(2370)
Akmola - Karaganda 0.74 +£0.05 0.87 £0.04 0.88 +0.04 0.56 +0.06 0.46 +0.06 0.53 +£0.06
............................................................... 72037 236(111)  218(111)  798(224)  980(289)  853(250)
Akmola —-Tyumen 0.74 £ 0.06 0.72 £0.07 0.81 +£0.05 0.49 +£0.06 0.52 +0.07 0.62 +£0.05
............................................................... 07050 438(155)  297(126) _ 798(224) _ 751(301)  594(263)
Akmola - Chelyabinsk 0.79 £0.05 0.71 £0.07 0.84 +£0.05 0.78 £0.06 0.48 +0.07 0.75+0.06
............................................................... 110024) 4280155 236(126)  325(126)  768(314)  369(276)
Akmola - Saratov 0.73 £0.06 0.96 +£0.02 0.83 £0.06 0.56 +0.07 0.52 +0.07 0.57 +£0.07
............................................................... 611010) 91041 385(111)  996(237) _ 1087(314)  974(289)
Akmola - Omsk 0.73 £0.05 0.77 £0.06 0.87 £0.05 0.70 £ 0.05 0.48 +0.07 0.70 £ 0.06
............................................................... 502(24) 4270183 242(111)  557(210)  966(289)  557(250)
Kostanay - Pavlodar 0.91 £0.04 0.91 £0.03 0.93+£0.03 0.72 £0.05 0.81 +0.06 0.81 +£0.06
L 3am4 134026) 1040155 417050 283(250)  283(237)
Kostanay — Karaganda 0.85 +£0.04 0.96 £ 0.02 0.86 +£0.05 0.50 +£0.05 0.75+0.05 0.60 + 0.06
............................................................... 275037)  73(95)  257(155 _ 916(276) _ 458(289)  733(263)
Kostanay - Tyumen 0.86 +0.04 0.92+0.04 0.94 +0.03 0.78 +£0.05 0.80+0.05 0.84 +0.04
............................................................... 210250 126(126) _ 95(155  347(250)  316(276)  252(263)
Kostanay — Chelyabinsk 0.86 + 0.05 0.92 +0.04 0.88 +0.05 0.83 +£0.05 0.79 +£0.06 0.86 +0.05
............................................................... 208(237)  119(141) 1790155 253(263) _ 313(276) _ 208(289)
Kostanay - Saratov 0.74 +£0.05 0.81 +£0.04 0.68 + 0.06 0.41 +£0.07 0.17 £0.04 0.49 +0.07
............................................................... 506(224)  436(141)  734(169)  1352(276)  1903(364)  1169(289)
Kostanay - Omsk 0.85 +0.04 0.89 +0.03 0.88 +0.04 0.58 +0.06 0.57 £0.06 0.65 +0.06
............................................................... 2810237 206(169)  225(155) _ 788(276) _ 807(301)  657(263)
0.88 +0.05 0.44 +0.07 0.38 +0.08
17.0(11.1) 79.2 (23.7) . 87.6 (22.4)
0.68 +0.08 . X 0.74 +£0.07
40.2 (21.0) . 32.7 (23.7)
0.83 +£0.05 R X 0.79 £ 0.06 X X 0.72 +£0.08
____________ 204(141)  108(126)  252(210)  396(276)  336(263)
0.80 +£0.05 0.77 £0.06 0.53 +£0.07 . X 0.30 +£0.09
............................................................................................ 350126 385(126)  786(237)  1505(339)  117.1(224)
Pavlodar - Omsk 0.91 £0.04 0.92 +£0.03 0.91 £0.04 0.60 = 0.07 0.55+0.07 0.41 +£0.08
130089 1S041) 130(11)  576(224)  648(276) 8500210,
Karaganda —-Tyumen 0.84 £ 0.04 0.84 +£0.05 0.93 +£0.04 0.52 +£0.08 0.83 +0.05 0.76 £ 0.06
............................................................... 239(210)  239(111)  105(126)  717(224)  254(250) 3580210,
Karaganda - Chelyabinsk 0.92 +£0.04 0.84 £ 0.05 0.94 +0.04 0.58 £+ 0.07 0.69 +0.07 0.65 +0.07
T N3097) 2260126 85(126)  5940250) _ 438(276)  495(276)
Karaganda — Saratov 0.71 £0.05 0.85 +£0.05 0.89 +£0.04 0.50 +£0.07 0.15+0.04 0.22 +0.05
............................................................... 615169 318(1L1)  233(11.1)  1060(250) 1801 (339)  1653(224)
Karaganda — Omsk 0.83 +0.05 0.88 +0.04 0.96 +0.02 0.32+0.06 0.63 +0.06 0.65 +0.06
............................................................... 2090183 211(141)_ 70(111) _ 1196(250) _ 651(250) _ 616(197)
Tyumen - Chelyabinsk 0.89+0.04 0.93+0.04 0.95+0.03 0.74 +0.07 0.75+0.06 0.83 +0.06
13810 88141 630141 327(224)  314(263) 2140263
Tyumen - Saratov 0.75 +0.06 0.68 + 0.06 0.83 +£0.05 0.48 +0.08 0.22 +0.04 0.20 +£0.04
............................................................... 446(197)  571(155)  304(141)  929(250)  1393(339)  1429(237)
Tyumen — Omsk 0.82 +0.05 0.87 £0.04 0.95 +0.03 0.39 +0.07 0.69 +0.06 0.54 +0.06
............................................................... 274(197)  198(169)  76(126) _ 929(250) _ 472(276) _ 701(237)
Chelyabinsk - Saratov 0.77 £0.06 0.70 £ 0.07 0.92 +0.04 0.40 +£0.08 0.20 £ 0.04 0.44 +0.08
............................................................... 3850183 502(155)  134(141)  1004(263)  1338(352)  937(301)
Chelyabinsk - Omsk 0.88 +0.04 0.88 +0.04 0.95 +0.03 0.57 £0.06 0.74 +£0.06 0.68 +0.07
73097 173083 72(26)  619(237)  374(289) __ 461(276)
Saratov — Omsk 0.74 +£0.05 0.74 +£0.05 0.91 +£0.04 0.67 £0.06 0.43 +£0.05 0.64 +0.06
56.7 (16.9) 56.7 (16.9) 19.6 (11.1) 71.9(21.0) 124.2 (28.9) 78.4 (21.0)

Note.The upper number is the indicator of genetic similarity (r), the lower number is the criterion of identity (/).
In parentheses ¥* for a 5 % significance level, if | > ¥, then the differences are significant.

CENEKUMA PACTEHUA HA UMMYHUTET U KAYECTBO / PLANT BREEDING FOR IMMUNITY AND QUALITY 11



