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Abstract: Allelic variations and quality effects of HMW-GS were studied in Gansu winter wheat land-
races and modern cultivars to privide information for quality improvement and selection of parents in
breeding programs. HMW-GS were detected by SDS-PAGE in 340 winter wheat cultivars. Sedimenta-
tion, protein and wet gluten content were analysed with near infrared analyzer in 252 of them. The re-
sults showed fourteen allelic variations and thirty-four subunit compositions were present at the Glu-1
loci, three allelic variations were found at G{uw-A1 locus, frequency(36.9%) of subunits 1 and 2* was
higher in improved cultivars than that(12. 0%)in landrace. At Glu-B1 locus there were seven allelic
variations, of them, subunit 7+8 was dominant, followed by 7+9; the frequency of 7+ 8 decreased
36. 1 percent in improved cultivars than that in landrance; while for subunit 7+9 increased 29. 3 per-
cent. Subunit 2-+12 was dominant at locus Glu-D1, frequency of 2+12 in improved cultivars reduced
11 percent than that in landrace, which of subunit 5+10 enhanced 17. 6 percent. Landraces with 5+
12 and improved cultivars with 14415 showed better processing quality. In improved cultivars, pro-
tein and wet gluten content were high carrying subunit 14+ 15, while sedimentation high with subunit

7-+9. In landraces, protein content showed high with null, whereas sedimentation and wet gluten
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high were with 5+ 12. But sedimentation, protein and wet gluten content were all low in landraces

and cultivars with subunit 5+10. Loci GluwrA1 and Glu-D1 had larger contribution for Gansu winter

wheat quality improvement, and locus Glu-B1 poor effect had. Many landraces with rare subunit 5+

12 should be widely used.
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Table 1  Allelic variation and frequencies of different
HMW-GS in winter wheat

B4 & INEY R & HMW-GS i) SDS-PAGE & i
SDS-PAGE of HMW-GS in partial improved winter wheat cultivars

2.2 f#i# R e HMW-GS A i
340 A EL Rl Glue1 f7 5 HMW-GS 3:45 34 Ff

HEW R MR BFE 25 Fhal & X KK

| wxan 4919 F (3 2> 0T 10 RIS AL 2 75
e S ARAL cultivers R EFIA Y. P SRS null/7+8/2+ 12
components o gy Frf‘fmy R Frfffmy ZH AR B i HL R R A R (25, 6 Y0) BEAR K S Bl
Number /o Number =7, (67. 1Y% 41.5 D3R FREARH 14 FilE
GlwAl  null 182 87.9 84 63.2 HHEHRBF1IAMF., MEWIEHAS 1/7+8/5
. 10 (0 451 5 e R R (4590 B R R b
GLeB1  T+8 193 93.2 76 57.1 (LOYOHRE T 2.6 NESE. REBMHTEA
T 1 53 16 31.6 LA A TE R 27 /7+8/5+12(2. 4%) Fi
BT 1/14--15/5-+10€0, 5% & i B fh b ofi o B0 . i
14+15 1 0.5 4 3.0 PR A B TR R SR A 1/7+8/5
; X gg (1) 058 +12(1. 5% HATE R,

GDl 2412 170 82.1 92 69. 2 2.3 A[E HMW-GS 3 2 1Y o 538 i
SHlo 15 7.2 83 24.8 K 9 288 18t o e LA A ) IV s e 1 2 1
A I A D L35 0 4 4 26 O R 9 4

TE Glu-D1 3 55, 4R 2 b Tl F0 0 R o ol 35
A L AR S FLrR BT S 510 AT, Bl
R 24. 8% LR Bl (7. 200) # 1 17. 6
ANE S 212 WA AT R B 5 AR (69. 226)
FEAR K Pl (82. 100D FRAIR 11 AN & 43 st s B A A I
WAL 512 MY, B0 R &R (3. 820) HLAR K i
Q. 7Y% MK T 5.9 ME A

BRHAE(E 5805 3, WA, B 14415
SV 35 11 A B R R E N T A R U A
I 15.4% .32, 0% Fl 42. 9 mL, 54 5 T
B 5412 W HE i A 5 P 2 1 o 3 I A
FLTEAE 43 5 R 17.196.37. 9% F1 47. 7 mL, &
B il BRI o 25 6] R 1T Y TR /N I
B B Rl Gl AL 75 25 >null > 1, Glu
Bl i 144+15>74+9>7+8,GluwD1 i 5 5+



%5

AL A & /N AR SRR S R A B IMW-GS 78 5 2l 00, b 4

+ 933 -

10>2+12>5+ 12 R E A A Glur A {7 55 null
=2 >1,GluB1 g 7+8>6+8>7+9>14+
15,Glu-D1 i 5+12>2+12>>5+10,

A5 7 X VT HE (L PR T R R /N L o BB R it o
N Glu-Al i 5 27 >null>1,Glu-B1 {5 7+9
>14+15>7+8,GluD1 fii g 5+10=5+12>2
H12; RFE S P GlrAL 7 27 >null > 1,
GluB1 i 5 6+8>14+15>74+8>74+9,Glu

1 2 3 4 5 6 7 8 9 10

D1 fif 5+12>5+10>2+12,

2% IV 5 XoF i TR A7 2 2 1 BT R R/ U L 2 R
A Glu-Al i f5 27 >1>null, Glu-B1 i },
14+15>7+9>7+8,Glu-D1 fii )5 5+12>5+
10>2+12;RFEMmF RN Glu-Al AL & null>2" >
1;Glu-B1 i j5, 7+8>6+8>7+9>14+15;Glu-
D1 s 5+12>2+12>5+10,

12 13 14 15 16 17 18 19 20 21

L:BAE: 2P EE 3 A EE 4 A AE: S A& 6. 55 T HAE 8 A HAL (WADL:; 9. R ZE 10 T B4 11.405F
F 11208 KL T4 313 — U2 s 14 4055 % 2; 15 (157416 )1 L& 17 H A FE (R 1ILD2:18: HHFE 19 40 7 % : 20 P

9507321 9 IE.

1. Lanaobaimai; 2: Zhongguochun; 3: Baiyumai; 4: Youmangbaimai; 5: Zaobaimai; 6: Baigimai; 7: Qinshumai; 8: Youmangqin-

shumai; 9: Fenxiangmai; 10: Ziaxianmai: 11: Honggimai; 12: Qinshuiwumanghongqimai; 13: Yimangmai; 14: Hongqimai; 15. Baiqi-

mai; 16; Chuanermai; 17: Youmangginshumai; 18: Baichunmai; 19: Hongzaomai; 20: Zhongyou 9507; 21;: Baigeda.
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Fig.2 SDS-PAGE of HMW-GS in partial winter wheat landraces
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Table 2 HMW-GS components and Frequency of the local varieties and breeding improved varieties of winter wheat

B fh Al Improved cultivars

P F AP Landraces

WHA A TE R i T A R WAEA A TE A i T A R
Subunit components Number Frequency /% Subunit components Number Frequency /%
null/7+8/2+12 34 25.6 null/7+8/2+12 139 67.1
null/7+8/5+10 13 9.8 null/7+8/5+10 3 1.4
null/7+8/5+12 1 0.8 null/7+8/5+12 15 7.2
null/6+8/2+12 3 2.3 null/6+8/2+12 3 1.4
null/7+9/5+10 5 3.8 null/7+9/5+4+10 5 2.4
null/17+18/5+10 1 0.8 null/17+18/5+10 1 0.5
null/17+18/2+12 1 0.8 null/17+18/2+12 1 0.5
null/7+8/2+10 1 0.8 null/7+9/54+10/2+10 1 0.5
null/7+9/2+10 1 0.8 null/6+8/7+8/2+12 8 3.9
null/7+9/2+12 19 14.3 null/7+8/7+9/2+12 5 2.4
null/14+15/2+12 4 3.0 null/8/2+12 1 0.5
null/74+8/74+9/5+10 1 0.8 1/74+8/2+12 8 3.9
1/7+8/2+12 10 7.5 1/748/5+10 4 1.9
1/7+8/5+10 6 4.5 1/14+15/5+10 1 0.5
1/7+8/5+12 2 1.5 1/7+8/2+10 1 0.5
1/7+9/2+12 5 3.8 1/7+8 1 0.5
1/74+9/5+12 2 1.5 1/7/2+12 1 0.5
1/7+9/5+10 5 3.8 2 /7+8/5+12 5 2.4
1/7+9/2+10 1 0.8 2*/7+8/2+12 4 1.9
1/7+8/7+9/5+10 1 0.8
1/7+8/6+8/5+10 1 0.8
1/6+8/2+12 3 2.3
2% /7+8/2+12 6 4.5
2*/7+9/2+12 6 4.5
2% /7/2+12 1 0.8
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Table 3 Major quality traits of different HMW-GS of winter wheat from Gansu
s i g EAERa SDS i ¥ i T THI A7 £ ik
£ W 5 Number of variety Protein content /% Sedimentation /ml Wet gluten /%
Locus Subunit R KR RS MR KR R KR
Cultivar Landrace Cultivar Landrace Cultivar Landrace Cultivar Landrace
Glu-Al null 59 140 15.0 17.1 42.1 47.1 30.0 37.3
1 21 11 14.9 16. 8 41.9 46. 4 30. 3 35.9
2 12 9 15.2 16. 8 42.3 47.2 31.5 37.0
7+38 60 151 15.0 17.1 41.6 47.1 30. 7 37.3
7+9 31 8 15.1 16.5 43.1 46. 8 31.6 35.2
Glu-B1 14+15 1 1 15.4 16. 4 42.9 47.3 32.0 34.6
618 0 11 0 17.1 0 47.3 0 36. 7
2+12 63 141 14.9 17.1 42.5 47.0 30. 8 37.2
GlurD1 5410 25 10 15.1 16.7 42.6 47. 2 31.1 36.0
5+12 3 9 14. 8 17.1 42.6 47.7 31.2 37.9
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Table 4 Improved wheat cultivars of quality subunit at Glu-1
. .
R LA SR D
<L Subunit <. Subunit
Cultivar name Cultivar name
components components
PgZ 123,70 12 JKF 1 5 . H 90 F 7.7  1,7+8,5+10 B Js 032, Bg % 386 B J5 932, 1 5% 11 H 2% ,7+8,2+12
4Kk 11 92 - 1
PEik 28 1,7+8,74+9,5+10| Pk 26 null,7+8,7+9,5+10
Hhgk 5 B 1.7+8,648.54+10| K 863-13 null,17+18,5410
2R 4B % 127 1,748,54+12 P 6 = null,748,5+12
Pe s 190Kk 17 P& 108, B % 157 B e 1,7+8,2+12 PRE 1B Rk 25 ke 3 B LA 2 5. null,7+8,5+10
935, g% 16,22 K 6,22k 10 BeZs 3 5 . ik 15 P4ig 2 5 4% 3 5,
Vi 4 5 P 105 AR 15 R 19,
T 40
VY 13, Kk 29, % 15, 42 88469, /4 1,7+9,5+10 SR 13, B % 29 1,74+9,5+12
7816
3 o L null/7+8/2+ 12 4% 5 i F BB L5 o
7
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55 N A AR I BF 5 AR — B0, (0 R AN [R5
A R AS ] 3 R HMW-GS 3l 48 57 11
Tl 24 1 45 ol 0 35 T He e 41 0 5 B A A R A
T R,

LR R E N WHE 1R 2" 8T null, 7+
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