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Allelic Variation of HMW-GS Loci and Their Effects on Dough Rheological
Properties in Spring Wheat Grown in the Qinghai Plateau
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(Northwest Institute of Plateau Biology, Chinese Academy of Sciences, Xining. Qinghai 810001, China)
Abstract; In order to provide fundemental data for spring wheat breeding in the Qinghai Plateau of China,
electrophoretic band patterns of high-molecular-weight glutenin subunit (HMW-GS) of 125 spring wheat
varieties (strains) from Qinghai and other provinces as well as abroad were examined by sodium dodecy! sulfate
polyacrylamide gel electrophoresis (SDS-PAGE). 58 of them were grown in the Qinghai Plateau, and their
grain protein content, flour yield, SDS-sedimentation value and rheological properties were investigated. The
results were as follows; 1) There were 3 alleles at Glu-A1 locus, 5 alleles at Glu-B1 locus and 4 alleles at
Glu-D1 locus. 22 SDS-PAGE band patterns were observed in the 125 spring wheat varieties (strains). The
frequency of two patterns (1, 7+8, 2+12 and Null, 7+8, 2+12) were higher than the rest of the 22 subunit
patterns. Some rare HMW-GS, such as 2410 and 10 were found. 2) HMW-GS composition had significant
effect on SDS-sedimentation value, dough development time, stability time and evaluating value in farinograph,
and had no siginificant effect on grain protein content, flour yield and water absorption. The results also
indicated that HMW-GS composition was closely associated with dough strength.
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Fig. 1 HMW-GS band patterns of parts of varieties (strains) investiguted
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BULEMEDNES, Table 1 Allelic variation of Glu-1 loci
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R Table 2 Frequencies of HMW-GS compositions and their quality scores
WA K .Glu-Al i 8 HEMA SuRE TEAE SREE  HBWM% GEXES

. o Locus Allelic Subunit compositions  Varieties No. Frequency Quality score
1A 2" MERWE,Glu-Bl 4 G aTTsr o1 =00, 1, 7+8, 2+12 28 22.4 8
BB 7+8Ff17+18 MILFRE T a, b, d 1.7+8, 5+10 5 4.0 10
. . a, b, f 1, 7+8. 10 1 0.8 —
% ,Glu-D1 A7 A9 5+10 Ak a, c,a 1. 749, 2412 6 4.8 7
FE . LR8P, NERES a, ey d 1. 749, 5+10 10 8.0 9
a,d,a 1. 6+8, 2+12 1 0.8 6
(RO H HMW-GS 57 as e, a 1, 20, 2+12 1 0.8 —
BF 3. iF I TTH, B4t H a1, a 1. 17+18, 2+12 2 1.6 8
- a, I, d 1. 17+18, 5+10 10 8.0 10
% Glu-Al # Glu-D1 i & 89 b, b, a 2%, 78, 2412 5 4.0 8
HETERREE FTEAH b. b. d 27, 7+8, 5+10 2 1.6 10
0 b, c. a 27, 7+9. 2+12 10 8.0 7
B 72, 2680 B S MK B b.c.d 2°, 7+9, 5+10 8 6.4 9
Glu-Dify S BEF 5+10 B &, by d, a 2, 6+8, 2412 1 0.8 6
e b.i.a 2°. 17+18, 2+12 1 0.8 8
T B AR 29. 0% % b, i, d 2*, 17+18, 5+10 1 0.8 10
Glu-Al fu KBS B RF 2° ¢ bea N. 7+8, 2412 16 12.8 6
a ¢, b, d N, 7+8, 5+10 4 3.2 8
X B SB[ 1 G c bl e N, 748, 2410 1 0.8 -
AR 1 TENEEER: E cicra N, 749, 2+12 6 4.8 3
_ o =y O ¢oco d N. 749, 5+10 3 2.4 5
Glu-Bl 7 5, B A i FF B A 7 civa N, 17+18, 2412 3 2.4 5
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Table 3 Frequency of quality HMW-GS in different varieties from different origins

Y TE-9F 3] T K30 B  Frequency of HMW-GS

Origin of varieties (lines) 9- 1 17418 7+8 5+10

#EX  Region H4h512(18)  Abroad 61.1 27.8 16.7 27.8 72.2
$E(107) China 15.9 55.1 13.1 52.3 2.0

1. ML G5 Gaasu 2.9 71.4 11.4 80.0 7.0

2. #%E D Qingha 17.1 46.3 9.8 31.7 39.0

3. HEH BD  Other provinces 29.0 48. 4 19.4 48.4 29.0

E A &R E R AFN 20 t 43 80 4EfRJ5 H MY Released after 1980s 13.3 57.3 14.7 46.7 40.0
Time of Chinese varieties released 20 t42 80 sE{RRIF 4l Released before 1980s 18.5 50. 0 9.4 65.6 3.1

F:BEPRFIGHI. Note; Data in brackets are the number of varieties investigated.
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Table 4 Variance analysis of quality characters between
the different subunit compositions

3.1 HMW-GS @R #/NMERRKER EEAAH
Payne %[“J ﬂ ﬁ A I%] i % erh Ill:l!l }i Hg ﬁ SRR Quality characters Between szbunit

RHETRRRGIE AREREREE o
. N — e 1 ° rain protein content X
AR PR AP ST PR HERT AR R 8 AT i TR B R (Y)Y  Flour yield 004

WHE. AN EURAZEFTREN & SR EHRKEO)  Water absorption . 155
SDS AJE{H (ml) SDS-sedimentation value 486"

1

1

[UTRPESEN N R . — 2.
(ROBATHAE FFH— P T HFIRHE JE BBt Development time(min) 4.800" "

3

4

BATFFHE AR S R p S f, L AL 4, BRI Stability time(min) .994°

PEH{H  Evaluating value .783*%"

AR BT E SRR R; [F
MER, A4 2+10 BEMN MK HGSE H:*M»» 2PRREREC S O0.01 KFLBFE.

Note: * and * * mean difference significant at 0. 05 and 0. 01 levels, re-
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GSHRERMEMEBEN—TEEER . E F50 Zwos0 1. 17+18, 5+10 10
_SEF F HMW-GS W4 B 89 S FF 4> BI& 11 Gupin 11 1, 17418, 5+10 10
. 2 Ganchun 20 » 748, 5+ 10

T SR RA RSB AEEEOT oy 00, sovioos AN .
AT RGNS RET. T#4% Ningchun 4 1, 17+18, 5410 10

L h ’ 1

3.2 BAEREOBERRE it 107 Lonechun i3 AR :
MAFERE S HMW-GS T 3 4% 1% Hongnongl N, 7+8, 2+10 -

% % 15 8 Zhangchun 15 1, 7+8. 5+10 10
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F/ANE SR FCR G B R RN A E TR EARRBRE &R &GS R OB R, A SDS-
PAGE 43 #7 HMW-GS AJ{E R A B R AJE Rd R MR ME R F B, RARE BEH M A R %M SR
AOBESRBMEAMNRREE, BAEN R ERHOAHBRNTFE.
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