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Diversity of HMW-GS Composition in 100 Beardless Spring Wheat Cultivars
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Abstract: A new spring wheat variety with beardless and good quality is the basis for wide growing in
Qinghai province. In order to use resource of beardless spring wheat in breeding program, SDS-PAGE
was taken for identifying HMW-GS compositions of 100 beardless spring wheat cultivars from Qing-
hai, Tibet, Ningxia and abroad. The results indicated that there were 15 alleles on Glu-1 loci,
3 alleles on Glu-Al , 8 alleles on Glu-BI , and 4 alleles on Glu-DI1 . The frequencies of subunits 1,
749,2412 were the highest in their gene loci, and 48.0%, 37.0%, and 49. 0%, respectively. The
frequencies of subunit 1 and 5410 (48. 0% respectively) for good processing quality were higher
compared to other results from mixed collections of beardless and beard cultivars. Two new allele
subunits, 1Bx6w F1 1Dyl10w, were found in this research. There were 25 subunit combinations. Null/
7+8/2+12, 1/7+9/5+10 and 1/7 +8/2+ 12 were the dominant types. Their frequencies were
18.0%, 17.0% and 10. 0% respectively. Ten cultivars with good subunits in three loci were found,
and the subunit combinations were 1/7+8/5+10, 1/14+15/510, 1/17+18/5+10, 2" /7+8/5+10
and 2" /13+16/5+10.
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Table 1 Cultivars used in this experiment
(&= P B A T (&= P 5 J 7 iy
Number ID or cultivar Original Region Number ID or cultivar Original region
1 XM001584 Vi Tibet 51 MY013478 4 [F Germany
2 XMO001593 PH K Tibet 52 MY012811 1 [E Germany
3 XM001331 VU Tibet 53 MY013271 1% E Germany
4 XM001218 P4 Tibet 54 MY013256 1% [E Germany
5 XM001384 P Tibet 55 MY013257 4 [F Germany
6 XMo001429 PE K Tibet 56 MYO013443 [ France
7 XM001470 Ph K Tibet 57 MY013804 7% [E France
8 XM001508 P Tibet 58 MYO012844 ¥ [H France
9 XMO001534 7G5 Tibet 59 MYO014014 ¥ # France
10 XMO001536 VG Tibet 60 MY010533 PG Mexico
11 XM001598 P Tibet 61 MY010081 A7 EF Mexico
12 ZM019723 75 3 Tibet 62 MY010220 % P4 B Mexico
13 ZM019909 P Tibet 63 MY011733 S VYR Mexico
14 ZMO019931 Pk Tibet 64 MY011940 WK F W Australia
15 ZM020367 ViR Tibet 65 =R 182 Gaoyuanl82 ¥ Qinghai
16 ZM020489 PE 3% Tibet 66 T # 952 Qingchun952 T 1 Qinghai
17 ZMO020533 P Tibet 67 %K 35 Lantian3 T F Qinghai
18 ZM020551 PE K Tibet 68 % 533 Qingchun533 1 Qinghai
19 XMO001351 V% Tibet 69 % 144 Qingchunl44 7 F Qinghai
20 XMO001538 Ph 3% Tibet 70 T # 891 Qingchun891 T 1 Qinghai
21 MY020020 PE ik Tibet 71 B 913 Gaoyuan913 ¥ Qinghai
22 ZM009798 7 X Ningxia 72 %% 15 Dongchunl ¥ Qinghai
23 ZM020809 7 ¥ Ningxia 73 % 587 Qingchun587 ¥ Qinghai
24 ZM009796 7 ¥ Ningxia 74 H.F 15 Humail5 T 1 Qinghai
25 ZMO009790 T H Ningxia 75 H Bh#T Huzhuhong T Qinghai
26 ZM009792 7 X Ningxia 76 1 665 Minhe665 1 Qinghai
27 ZM009789 T ¥ Ningxia 77 W # 1% Tongmail ¥ Qinghai
28 ZM009795 7 & Ningxia 78 % 38 Qingchun38 1 Qinghai
29 MY013262 1% FE Germany 79 =5 B 448 Gaoyuan448 T Qinghai
30 MY013285 i [H Germany 80 B 158 Gaoyuanl58 1 Qinghai
31 MY013255 5 E Germany 81 H.# 14 Humaild ¥ Qinghai
32 MY013281 % E Germany 82 B R 671 Gaoyuan671 1 Qinghai
33 MY013282 1% [# Germany 83 .7 12 Humail2 T i Qinghai
34 MY013701 f# [E Germany 84 H.# 11 Humaill 1 Qinghai
35 MY012807 8 ¥ Germany 85 HH 415 Qingchun415 1 Qinghai
36 MY013254 1% E Germany 86 R 6 5 Lemaib T Qinghai
37 MY013260 4 [F Germany 87 R # 55 Lemai5 ¥ Qinghai
38 MY013628 1% FH Germany 88 Br#h Abbe T Qinghai
39 MY013629 %[ Germany 89 2875 018 Chaichun018 1% Qinghai
40 MY013760 8 [ Germany 90 P& 3 Yuanzhuo3 i Qinghai
41 MY013263 1% Germany 91 % 7 524 Qingchun524 %1 Qinghai
42 MY013266 4 [ Germany 92 % 570 Qingchun570 7 Qinghai
43 MY013269 8 Germany 93 E 437 Gaoyuan437 T 1 Qinghai
44 MY013270 [ Germany 94 H 3 13 Humail3 1 Qinghai
45 MY013272 1% [ Germany 95 1 853 Minhe853 T Qinghai
46 MY013277 1% [F Germany 96 1 588 Minhe588 T 1 Qinghai
47 MY013279 T8 E Germany 97 R 356 Gaoyuan356 ¥ Qinghai
48 MY013280 %[ Germany 98 H # 39 Qingchun39 1 Qinghai
49 MY013283 i E Germany 99 =i 584 Gaoyuan584 #F Qinghai
50 MY013284 1% [F Germany 100 1 2 901 Shanhan901 1% Qinghai
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10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

1,2.7,14,19.,25. 1 [E % Chinese Spring; 3. ZM020809; 4. XM001351; 5. MY010533; 6. XM01593; 8. MY013262; 9. ZM009790;
10. MY013263; 11. MY013255; 12. MY012807; 13. MY013701; 15. XM001331; 16. MY013257; 17. MY014014; 18. MY011733;
20. MY013285; 21. MY012811;22. MY012844; 23. MY010081; 24. MY011940; J i 3k B 485 A 507 40 4% % 15 FOR A& 20 7 it
F4HE W H The numbers linked after the black arrows represent the 15 different HMW-GS respectively.

1 ETEHNMEZHIK 4B HMW-GS EiE
Fig.1 HMW-GS banding patterns in some beardless spring wheat cultivars
F2 100 ANTEFNERMEITE LB R INE
Table 2 HMW-GS subunit types and distributions in 100 beardless spring wheat cultivars

v o "
type cultivars type cultivars
Glu-Al Null 45 45.0 13416 1 1.0
1 48 48.0 14415 5 5.0
2 7 7.0 17+18 4 4.0
Glu-B1 648 7 7.0 Glu-DI 2410w 2 2.0
6w +8 2 2.0 2+10w +12 1 1.0
748 36 36.0 2412 49 49.0
749 37 37.0 5410 48 48.0
7 8 8.0

xR3 00 EEFNMNERMHTEAGER
Table 3 HMW-GS subunit combinations of 100 beardless spring wheat cultivars

420 B, Subunit composition B B W R %
Glu-Al Glu-B1 Glu-DI1 No. of cultivars Numbers of cultivars Frequency
Null 6w +8 2+10w 1.2 2 2.0
Null 6+8 2+10w +12 3 1 1.0
Null 6-+8 2+12 65 1 1.0
Null 7 2412 66 1 1.0
Null 748 2+12 4~18.22.23.67 18 18.0
Null 7+9 2+12 24.29.68~71 6 6.0
Null 14+15 2+12 30,72 2 2.0
Null 17+18 2+12 64.73.74 3 3.0
Null 6-+8 5+10 75 1 1.0
Null 748 5410 76.77 2 2.0
Null 7+9 5+10 31~33.78~81 7 7.0
Null 7 5+10 34 1 1.0
1 6-+8 2412 82.83 2 2.0
1 7438 2+12 19~21.84~90 10 10.0
1 749 2+12 25,26.91~93 5 5.0
1 14+15 2+12 52 1 1.0
1 7 5410 35~40 6 6.0
1 7438 5410 60.,94~96 4 4.0
1 749 5410 27.28.,41~51.56.,57.97.98 17 17.0
1 14415 5+10 53.58 2 2.0
1 17+18 5410 61 1 1.0
2* 6-+8 5410 54,55 2 2.0
2* 7438 5410 99,100 2 2.0
2" 7+9 5+10 59,62 2 2.0
2* 13+16 5410 63 1 1.0
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