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Influence of high molecular weight glutenin subunits
near-isogenic lines onwheat quality

DAl Jun-li"?, LI Bao-yun?, YAO Da-nian'"
(1. College of Agronomy, Anhui Agricultural University, Hefei 230036, China;
2. College of Agronomy and Biotechnology/Key Laboratory of Crop Genetic Improvement of Beijing Municipality/Key Open Laboratory of
Crop Genomics and Genetic Improvement of Ministry of Agriculture/Key Laboratory of research and utilization of Heterosis

in crops of Ministry of Education, China Agricultural University, Beijing 100193, China)

Abstract The effects of high molecular weight glutenin subunits(HMW-GS) on SDS-sedimentation value and kneading
mixing properties were evaluated in this paper. A set of Beijing 411 Near-isogenic lines with different wheat high
molecular weight glutenin subunit(HMW-GS) gene were used through the one year experiment at three locations. The
results showed that: 1) Different HMW-GS loci for SDS- sedimentation value and kneading mixing properties was ranked
as Glu-D1>Glu-B1>Glu-A1.2) Effects of HMW-GS on SDS-sedimentation value followed the following order: Glu-A1,
N=1;Glu-B1,7+8>17 + 18; Glu-D1,5 + 10>2 + 12. 3) The importance of HMW-GS effect on kneading mixing
properties was: When it is 17 + 18 on Glu-B1 and 2 + 12 on Glu-D1, the effects of N and 1 on Glu-A1 locus is not
significant; But when it is N on 7+ 8 Glu-B1 and 2 + 12 on Glu-D1,N is superior to the 1 subunit significantly on the the
kneading characteristic. When it is 1 on Glu-A1 and 2 + 12 on Glu-D1, the effect of 7+ 8 and 1 on Glu-A1 locus was not
significant. But when it is N on Glu-A1 and 2 + 12 on Glu-D1, the effect of 7 + 8 is superior to the 17 + 18 subunit
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significantly on the the kneading characteristic. Glu-D1,5 + 10>2 + 12.4) The line of N,7 + 8,5 + 10 was not only

associated with the best crumpling resistance but also the best gluten strength. This study also suggested that Glu-D1

loci had the largest additive effect on glutenin content and Mixograph parameters.

Key words wheat; near-isogenic lines; HMW-GS; SDS-sedimentation value; kneading mixing properties
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Table 1  Composition at HMW-GS of parent material
SEA Parents Glu-Al Glu-B1 Glu-D1
Eradu 1 17418 2+12
Jagger 1 17418 5410
B 225 1 14+15 2+12
Custer null 7+9 5+10
Karl 1 7+9 5+10
8901 1 7+38 5+10
w411 null 7+8 2+12
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Table 2  F-test on the processing quality of wheat of different near-isogenic lines
in Beijing. Anhui and Henan
F g H F-test

i : -

SDS i i Tt 5 B AR Y I A WIS
Places MPT

SDS-sedimentation value Angle Angle
Jemt LR MR 6.29" 10. 65 12,42 6.76"

TE: A FRon WA . TRE.

Note: * and **

mean significant differences at P=0. 05 and 0. 01.respectively. The same as below.
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Table 3 F-test on the effect of single locus HMW-GS on SDS-sedimentation value
and kneading mixed instrument parameters
F I {H F-test SN &S Effect comparison
IR il SDS Ytk fE LIS T SDS k¥ b ST
Unit component - SDS-sedimentation  MPT [l & ffy 3 ff i SDS-sedimentation ~ MPT B HIZE % £ A
value Angle Anele value Angle Angle
N.7+8.,5+10 12.173" 39.960"  13.675" 13.205™ 54+10> 5+10<< 5+10> 5+10>
N.7+8.,2+12 2+12 2+12 2+12 2+12
N,17+18.2+12 2.347 15.375"  15.497™ 8. 117" 7+8= 7+8< 7+8> 7+8<
N.7+8.,2+12 17+18 17+18 17+18<<N 17+18
1,17+18,2-+12 2.338 2.999° 1.479 0.812 7+8= 74+8< 7+8= 7+8=
1,7+8,2+12 17418 17418 17+18 17418
1,174+18.2+12 2.833 1. 857 2.833 2.177 1=N 1=N 1=N 1=N
N,17+18.2+12
1,7+8,2+12 2.398 13.429" 8.007" 5.089" N=1 N>1 N>1 N<1
N,7+8,2+12
R4 BAMIR HMW-GS 3 SDS B E TR LS H AN
Table 4 Effect of single locus HMW-GS on SDS-sedimentation value and kneading mixed
instrument parameters with the letter representation
A% R AL SDS kA LIS TR
Unit component SDS-sedimentation MPT 2% 19 % £ iﬁlﬁ]
Glu-Al Glu-B1 Glu-DI value Angle -
N 7+38 5410 29.1a 3.08 a 138.0 a 15.7 a
N 7+38 2+12 26.6 b 2.08 b 126.7 b 18.2 b
N 17+18 2+12 26.3 b 1.90 ¢ 122.8 ¢ 24.5 ¢
1 17+18 2+12 26.4 b 2.3l ¢ 127.4 ¢ 22.1¢c
1 7+8 2+12 26.5b 2.12 ¢ 125.9d 23.5d

B HVECE AR R RER R E 0. 05 K LB EER,
Note: Value followed by the same letters in each column are not significantly different at 0. 05 level from each other

according to Tukey test.

) BTk R /N R Glu-D1>Glu-B1>Glu-Al,
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