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Abstract: [Objective] Substantial research confirmed that HMW-GS is closely related to the baking quality of wheat varieties.
[ Method] The effects of different subunits at the same loci and different subunit combinations among different loci on quality traits

were analyzed using a 190 lines population of recombinant inbred lines (RILs-6) in this study, which would provide important
information for wheat quality improvement. [Result] The result showed that no significant differences were found among different
subunits at the same loci for dry gluten content, protein content and kernel hardness. In contrast, different significances were detected
for dough development time, dough stability time, breakdown time, and mixing time, Zeleny sedimentation value, gluten index, area,
extensibility, maximum resistance, 8 minute curve tall, peak value, bread volume, bread score and bread firmness. The influences of
8 different subunit combinations at different loci of RIL-6 were significantly different for physical and chemical characteristics,
dough rheology characteristics and bread making qualities, but there were no significantly different protein contents. [ Conclusion]
Different subunits at the same loci and different subunit combinations among different loci have significant effects on wheat quality
traits.
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Table1 The types of HMW-GS combination of RIL-6 of 8901/PH85-16

WHEEA A HAREH ERES TR WHA A HAREH EREs
HMW-GS combination Plant number Percent (%) Different locus HMW-GS combination Plant number Percent (%)
1,7+8,5+10 31 16.3 Glu-Al 1,7+8,5+10 31 16.3
1,14+15,5+10 23 12.1 N,7+8,5+10 37 19.5
1,14+15,2+12 19 10.0 Glu-B1 1,7+8,5+10 31 16.3
1,7+8,2+12 21 11.1 1,14+15,5+10 23 12.1
2+12,7+8 26 13.7 Glu-D1 1,7+8,5+10 31 16.3
14+15,2+12 22 11.6 1,7+8,2+12 21 111
14+15,5+10 11 5.8

7+8,5+10 37 19.5
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Table 2 The effects of different alleles at Glu-1 loci on quality traits

PR W HE4H £ HMW-GS combination
Trait

1,5+10,7+8 5+10,7+8 1-N 15+10,7+8 1,2+12,7+8 (5+10)-(2+12) 1,5+10,7+48 1,5+10,14+15  (7+8)-(14+15)
KR 64.75 63.08 1.67 64.47 65.25 -0.78 64.47 66.47 -2
Kernel hardness(%)
HEE R PC (%) 11.23 10.97 0.27 11.23 10.91 0.33 11.23 11.06 0.18
FIHI 5 % 7 DGC(%) 10.2 9.99 0.21 10.2 10.19 0.02 10.2 10.34 -0.14
I & 7 WGC (%)  27.73 28.83 -1.10%  27.73 29.68 - 1.95% 27.73 27.95 -0.22
4R 4L GI (%) 89.35 87.17 2.19*  89.35 86.13 3.22% 89.35 89.05 0.30
PUEAE SV (ml) 33.42 32.14 1.28* 3342 31.71 1.82* 33.42 33.05 0.37
FE¥%ME FN (s) 320.81 334.12 -431 32981 355.6 - 25.79* 320.81 319.88 9.93
FHTHI ] MT (min) 4.68 431 0.37* 4,68 4.25 0.43* 4.68 4.49 0.19
W& PV (%) 56.39 52.81 358*  56.39 52.74 3.65* 56.39 55.29 1.11
8 /riPJEr 8MCT (%)  14.37 13.26 111 14.37 13.31 1.06 14.37 14.49 -0.12
AR Area (cm?)  152.91 135.83 17.08* 152.91 135 17.91* 152.91 158.2 -5.29
SEAH S E (cm) 145.18 127.08 18.1*  145.18 164 - 18.82* 145.18 147.6 -242
T KBy 816.82 778.33 38.48* 816.82 652.75 164.07** 816.82 811.2 5.62
Rmax (BU)
I KB G Rmax/E 7.62 11.55 -3.93 7.62 4.15 3.47 7.62 6.62 1
I 7K Z WA(%) 58.93 58.32 0.61 58.93 58.59 0.34 58.93 58.16 0.77
JE R R] DT (min) 10.33 5.67 466* 1033 5.63 4.70% 10.33 9.41 0.92
FasE i 1E] ST (min) 18.97 14.56 441* 1897 13.37 5.60* 18.97 17.54 1.43*
ANFEFRE 32.2 3351 -131 322 33.25 - 1.05 32.2 33.45 -1.2%
MTI(B.U.)
Wizdisffe] - BT(min) 15.62 12.47 3.15* 1562 12.45 3.17* 15.62 15.26 0.36
A BV (cm?®) 655.18 629.55 25.63* 655.18 624.21 30.97* 655.18 655 0.18
L5 BS 76.68 73.91 2.77 76.68 73.84 2.84 76.68 74.95 1.73
A2 55 BF () 430.56 470.94 - 42.38* 430.56 486.49 - 55.93* 430.56 446.51 -15.94

*, P=0.05; **, P=0.01; PC. Protein content; DGC. Dry gluten content; 8MCT. 8minute curve tall; WA. Water absorption; DT. Development time; ST. Stability
time; E. Extensibility; Rmax. Maximum resistance; Rmax/E. Viscoelastic ratio; MT. Mixing time; PV. Peak value; WGC. Wet gluten content; GI. Gluten index;
SV. Sedimentation value; BT. Time to breakdown; BV. Bread volume; BS=Bread score; BF=Bread firmness; FN=Falling number; MTI=Mixing tolerance index
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Table 3 The effects of different subunit combinations on quality traits

[E27N A4 4 HMW-GS combination

Trait 1,7+8,5+10 1,14+155+10 1,14+152+12  1,7+8,2+12 7+8,2+12 14+15,2+12 14+155+10  7+8,5+10
Kkt 64.47abAB  66.47aA 63.82abAB 65.25aAB 64.12ab 63.90abAB 61.14bB 63.36abAB
Kernal hardness (%)

WA RS PC (%) 11.23a 11.06ab 11.09ab 10.91ab 10.97ab 10.99ab 11.09ab 10.97ab
T DGC (%)  10.20abAB  10.34 abAB  10.24 abAB 10.19abAB  10.25abAB 10.69aA 10.19abAB  9.99bB
VIR WGC (%)  27.73cB 27.95¢cB 28.96 bAB 29.68abAB  29.13 bAB 30.76aA 28.64 bAB 28.83bB
TTE3 Gl (%) 89.35aA 89.05aA 82.17bAB 86.13bAB 82.88bAB 73.35¢BC 88.77abA 87.17bA
UM SV (ml) 33.42aA 33.05abA 32.67abAB 31.71bcAB  31.06cB 31.71bcAB 31.55bcAB  32.60abAB
R A FN (s) 330.55abAB 319.88 abAB 331.38abAB  355.60aA 348.92abAB  348.00abAB  319.80bB 334.12 abAB
FUHIES ] MT (min) 4.68aA 4.49 abA 3.74bcAB 4.25 bA 3.74bcAB 3.09cB 4.03 bAB 4.31bAB
W PV (%) 56.49a 55.29ab 54.41a 52.74 b 52.29hc 54.04 ab 52.90 bc 52.81 b

8 SR 14.37aA 14.49aA 12.97 aAB 13.31aAB 10.39bB 9.42bB 13.01aAB  13.26 aAB
8MCT (%)

TR Area(cm?)  152.91abA  158.20aA 144.20bB 135.00cdAB  111.88cAB 139.00bcAB 86.33dB 135.83bcAB
FEAFE E (cm) 14518 bA  147.60 bA 168.20aA 164.00 aA 130.38bcAB 160.17 aA 129.67cAB  127.08cB

S KRBy 816.82aA  811.20aAB  768.60abAB  652.75bcAB  698.00bAB 704.00bAB 524.33cAB  778.33abAB
Rmax (BU)

B RKH A Rmax/E 7.62a 6.62a 4.74a 4.15a 11.10a 12.83a 4.83a 11.55a
WKE WA (%) 58.93a 58.16ab 58.64ab 58.59ab 57.85b 58.24ab 58.45ab 58.32ab
JEJKI A DT (min) 10.33aA 9.41aAB 9.03aAB 8.23 abAB 6.14 cAB 5.81cAB 4.65cB 5.67 CAB
FasE i IA) ST (min) 18.97aA 17.54abAB  16.56 abAB 13.37abAB  10.74 bAB 10.09 bAB 9.96bB 14.56abAB
ANZFE MTI(B.U)  32.20ab 33.45ab 27.56ab 33.25ab 32.43ab 36.48a 35.63a 33.51ab
W4} ) BT (min) 15.62a 15.26a 19.06a 12.45bAB 12.64bAB 11.89bcAB 14.19a 12.47bAB
HALAR BV (cm?) 655.18aA  655.00abA  628.00 bcAB  624.21bcAB  607.38cB 599.21cB 621.25bcAB  629.55bcAB
ELTFS> BS 76.68aA 74.95aAB 73.67abAB 73.84aA 72.71abAB 69.84bB 71.75abAB  73.91abAB
AN SERE BF (g) 430.56bAB  456.51bAB  548.91aA 486.49aA 473aAB 525.23aA 471.47aAB  570.94aA

ANFE/NE FRERIR P=0.05 /K22 B3 AFKE F-RERIR P=0.01 /K2 7 B35
Different small letters mean significant difference at P=0.05 level; Different capital letters mean significant difference at P=0.01 level
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