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Table 2 Color of flour and fresh noodle sheet of 94 wheat materials
THI#) Flour 18 F Fresh noodle sheet
5 o P P "
. WI L a b
Code Variety Wl L & b
Oh 2h 4h 24h Oh 2h 4h 24h Oh 2h 4h 24h Oh 2h 4h 24h
1 W% 25 70.2 904 0.6 6.7 323 27.5 238 23.1 788 74.8 734 666 1.7 19 22 23 162 17.6 17.8 16.0
2 W 27 69.1 915 05 7.2 31.8 26.6 23.6 179 782 755 740 686 1.7 23 22 25 174 188 18.6 17.1
3 W%# 28 64.7 90.3 0.5 84 327 23.8 20.8 150 79.0 749 738 673 22 26 2.6 3.0 185 199 202 19.5
4 W 29 62.7 89.7 0.6 89 29.6 23.8 20.7 145 79.0 749 73.8 656 2.0 24 25 24 185 199 203 17.8
5 ## 30 689 912 04 72 29.7 253 236 189 786 758 748 688 19 2.1 22 27 172 192 19.5 184
6 ## 31 69.2 91.0 04 7.0 33.0 263 240 194 778 752 726 673 1.6 18 2.0 25 17.1 186 189 17.6
7 %% 33 69.0 90.7 0.5 69 303 247 224 186 79.1 754 739 683 19 2.1 23 29 175 192 193 185
8 ¥ 34 682 90.8 04 72 326 28.1 256 227 80.0 77.0 753 709 1.7 20 22 26 17.1 184 188 173
9 %% 35 61.8 89.8 0.7 93 269 21.5 199 152 799 76,5 744 660 2.1 26 2.7 26 193 204 21.1 189
10 ¥ 36 672 90.7 05 7.6 42.6 30.2 252 188 81.0 78.0 76,6 67.8 1.8 2.0 23 23 148 179 19.0 18.1
11 ¥ 37 59.8 89.6 0.6 99 272 163 13.7 13.0 76.6 73.6 71.7 63.0 2.5 28 29 33 20.6 23.0 235 222
12 %% 39 60.5 894 0.7 9.6 258 27.1 224 160 809 76.7 746 655 2.1 24 27 28 193 208 204 193
13 #EE2%5 644 903 06 85 281 235 261 212 80.0 79.6 75.8 663 2.0 23 27 2.8 155 193 189 182
14 T3 29 67.5 90.8 0.6 7.5 251 19.1 194 183 76.0 73.0 71.3 625 23 26 29 32 180 198 20.5 17.6
15 TE 33 66.1 90.6 04 80 269 21.6 19.8 172 780 742 729 649 2.1 25 2.6 26 17.7 206 21.0 183
16 T3 34 63.1 89.7 0.5 88 304 245 20.6 17.7 793 743 712 642 1.8 20 22 25 176 192 198 174
17 HiF 16 63.1 89.7 0.5 88 34.1 24.0 20.7 192 80.6 755 729 664 1.7 22 22 23 175 193 199 18.0
18 HFE 18 63.5 90.1 0.6 88 344 247 20.1 179 799 763 724 652 19 22 24 24 175 193 20.0 182
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%:3 2 Table 2 (continued)
TH#} Flour i1 A Fresh noodle sheet
WI L a* b*

Oh 2h 4h 24h Oh 2h 4h 24h Oh 2h 4h 24h Oh 2h 4h 24h
19 ViR 13 633 90.0 0.5 8.8 30.0 23.9 204 19.0 799 763 735 67.1 1.7 1.8 19 21 183 19.6 199 183
20 PEEE 15 658 902 0.6 7.9 289 250 21.6 188 79.1 748 723 650 19 23 23 24 168 190 19.1 173
21 PiEE 16 634 89.7 0.6 8.6 314 256 21.0 203 793 756 733 69.6 22 23 24 26 184 189 195 19.1
22 HFE 1S 646 89.7 0.6 82 390 258 244 191 792 73.0 73.0 67.8 1.8 22 23 28 169 189 197 185
23 HhF25  64.0 89.7 0.6 84 385 254 219 201 790 73.0 713 67.8 1.8 2.1 24 27 166 188 194 18.0
24 HFE 0588 64.0 90.2 0.6 86 29.8 223 20.5 19.1 79.1 734 72.6 685 2.1 24 23 27 176 199 203 188
25 HF 198  64.1 90.5 0.7 8.7 30.8 22.8 202 181 79.1 740 72.6 683 2.1 25 28 3.1 175 19.7 204 19.1
26 HF 288 655 90.1 0.5 8.0 31.6 262 229 225 772 750 715 667 1.6 1.7 19 22 169 183 183 163
27 H#F105 63.0 905 0.5 9.1 295 227 19.7 200 79.1 752 733 702 15 1.8 2.1 1.8 185 202 209 184

i il Fef
Code Variety WL L° a b

28 HFE115 639 902 08 87 286 — 198 174 789 731 712 653 19 2.0 23 23 180 188 192 179
29 HEFE 125 689 909 05 7.0 329 — 206 205 793 738 715 643 19 22 25 28 181 185 194 17.1
30 #F 135 672 905 06 7.5 335 — 175 169 78.8 729 714 650 24 27 29 3.6 148 185 19.6 185
31 HE 145 711 921 05 67 351 — 234 218 781 741 724 681 17 1.7 19 23 159 17.7 184 172
32 HFE 155 692 916 05 72 295 — 181 181 759 735 713 66.0 2.1 22 2.7 32 184 193 20.1 185
33 156 63.5 89.7 0.6 86 277 — 195 19.6 765 73.5 707 682 23 24 25 28 185 192 19.1 183

34 RKF 179 634 89.8 0.7 87 305 245 21.3 19.6 77.5 742 71.6 658 22 27 25 25 184 197 189 17.8
35 KFE 180 675 90.5 0.6 7.4 379 27.1 233 200 794 748 726 656 2.1 23 25 28 172 195 178 17.7
36 KFE99 634 893 0.6 85 37.8 273 221 189 783 73.0 70.5 640 19 24 25 26 172 188 183 174
37 WHBE1S 698 91.1 04 68 344 300 255 232 773 739 719 676 19 20 23 25 162 17.1 17.0 165
38 FWIE 017 64.8 90.0 0.6 82 293 229 20.7 184 795 747 727 69.1 19 22 24 27 185 200 199 19.1
39 ITHE 586 649 903 0.6 83 287 260 20.6 183 778 742 724 692 19 21 23 27 179 188 192 18.6
40 HEMEFE 590 64.0 90.0 0.6 8.5 27.6 24.6 204 19.0 784 73.7 70.8 651 19 2.1 24 23 17.8 195 195 177
41  FifE#E 598 643 89.5 0.7 82 312 250 23.0 193 789 741 71.6 644 20 2.6 2.6 29 159 184 188 18.1
42 FRE#F 212 612 885 07 89 243 210 17.7 166 749 703 67.9 627 27 32 33 33 19.1 197 194 17.7
43 FREF 616 69.5 91.1 0.5 69 309 284 261 252 779 76.1 733 702 18 2.0 24 24 174 172 172 167
44  FTHF 65 591 879 07 95 258 179 164 150 744 687 669 615 25 29 29 3.1 189 202 202 182
45 ZF 901 63.1 837 05 83 319 242 224 201 77.0 723 702 653 19 23 23 23 174 184 187 17.1
46 TEY 166 63.0 893 06 86 27.8 237 224 188 787 73.1 71.1 646 19 22 23 25 173 19.0 194 17.6
47  THEYS518 716 914 04 63 366 304 27.0 249 80.6 759 743 697 15 19 21 24 134 171 17.6 169
48  FHEP 958 658 90.1 0.6 7.9 28.1 26.0 23.0 21.0 795 73.6 71.6 652 19 2.1 24 23 165 183 169 16.7
49  FEE 666 69.6 91.0 04 6.8 32.8 31.5 272 252 788 765 752 698 1.7 20 2.0 2.0 165 174 175 185
50 THEP999 63.9 89.2 0.8 82 278 294 230 156 783 733 717 61.1 24 26 26 29 168 184 193 185
51  FEB218 65.6 904 0.6 8.1 298 265 244 188 79.7 760 735 66.1 1.9 22 24 28 157 17.3 186 188
52 B 13 634 89.5 0.7 85 262 248 21.6 17.7 799 759 737 682 21 23 24 3.0 195 202 203 203
53 B 133 65.6 90.1 0.6 8.0 322 268 247 212 776 752 73.6 680 2.1 23 24 28 173 182 183 18.0
54 £330 692 912 0.6 7.0 329 268 233 23.1 784 757 742 658 19 22 24 3.0 183 177 183 183
55 339 693 915 05 7.2 33.1 251 268 170 787 732 756 703 1.7 23 20 23 172 185 186 193
56 {TFEF 15 68.0 905 0.6 7.2 319 245 268 229 77.8 720 745 698 1.9 24 2.1 3.1 163 188 182 192
57 FEHE1S 642 894 0.6 82 326 237 21.1 150 77.0 728 709 665 22 25 27 3.1 178 184 185 194
58  FLAFE 1119 69.6 91.0 04 68 29.6 265 23.1 222 762 751 729 675 19 19 24 37 17.0 182 184 196
59 ##40 660 90.1 06 7.8 305 254 23.0 206 769 740 72.1 657 2.0 23 23 30 174 180 185 179
60 #E 4l 634 892 0.7 84 314 255 215 184 773 738 71.7 632 23 25 25 25 138 19.6 195 18.0
61 ##E42 709 915 04 6.6 347 29.1 280 241 782 758 742 683 16 1.7 1.8 19 168 17.7 175 158
62 ##E 43 628 898 0.7 89 298 228 208 21.8 788 753 73.7 68.1 1.8 22 23 23 193 203 203 19.8
63 ##E 45 711 918 03 6.6 341 321 30.1 293 810 786 77.1 735 1.1 1.0 1.0 1.8 160 17.1 170 18.8
64 ## 46 63.6 895 0.7 85 257 229 209 204 782 741 727 662 20 23 23 26 17.7 193 194 184
65 ¥ 44 698 913 03 69 31.7 282 256 206 79.0 754 73.8 645 16 19 19 19 165 175 173 16.1
66 %23 644 897 07 83 232 183 186 195 744 721 722 654 23 26 26 2.6 182 208 204 19.6
67 K285 644 909 0.6 88 206 259 235 232 683 76.1 745 686 14 1.1 13 12 185 186 194 179
68 A 999 681 922 03 7.9 275 227 21.8 247 80.1 78.0 76.8 72.1 10 1.0 1.1 0.6 200 209 21.1 203
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s ot T4 Flour i T J1 Fresh noodle sheet
Es2 HH * * *
Code Variety Wl L' 4 b Wi L a b
Oh 2h 4h 24h Oh 2h 4h 24h Oh 2h 4h 24h Oh 2h 4h 24h
69 AR 1212 69.6 91.8 03 7.2 349 29.7 274 300 8.5 789 77.7 735 09 09 1.0 1.0 142 18.0 169 163
70 Z#FE 85 740 92.1 04 57 379 344 321 283 809 781 768 713 1.1 13 13 14 157 164 164 142
71 FAF36%5 67.0 912 05 7.9 33.0 272 237 253 79.6 764 754 711 12 11 12 13 174 19.0 194 18.8
72 HAK 207 645 904 05 85 327 27.1 275 275 799 778 76.6 714 1.1 1.0 1.1 09 18.1 188 185 17.0
73 43902 740 925 03 59 39.5 334 303 298 816 789 773 729 1.1 12 14 1.7 138 163 164 159
74 JiZE02-1 64.3 89.9 0.6 84 29.1 214 192 194 77.1 739 724 676 16 18 1.9 18 188 200 205 172
75 B35 597 89.6 0.5 10.0 194 155 144 175 769 743 73.6 656 19 2.0 19 09 224 233 232 20.1
76 502 614 902 0.6 9.6 256 198 174 198 774 744 733 659 14 1.6 15 1.6 21.1 21.6 222 189
77 WH# 22 625 90.6 04 94 294 274 255 285 814 778 774 732 10 08 08 1.3 188 192 192 18.1
78 FaRk 979 629 904 05 9.1 28.6 223 193 229 795 767 758 706 12 12 13 1.0 208 21.7 21.8 20.0
79 379 564 89.7 04 114 168 155 12.7 21.8 79.1 77.5 757 722 13 14 15 09 232 232 248 238
80 A 136 60.0 90.4 04 102 23.8 209 16.8 249 80.1 774 763 744 10 1.0 1.1 06 22.6 22.6 234 239
81 HA 4199 657 90.5 03 8.1 284 239 222 251 786 765 751 708 12 1.1 13 14 197 20.0 205 185
82 JIIZZ 104 73.0 919 02 6.0 383 357 335 317 809 786 77.0 743 1.1 12 1.0 1.8 148 157 159 152
83 JIZF 42 741 921 02 5.6 384 335 31.6 321 828 78.0 77.1 728 1.1 12 1.1 21 132 159 159 155
84 JIZ93 747 925 02 5.6 422 39.1 354 369 819 80.0 77.8 77.6 10 0.5 05 1.0 14.1 142 154 146
85 W# 35 654 89.7 0.6 7.9 31.7 287 27.0 305 789 762 744 747 15 19 1.8 19 170 179 178 176
86 #E# 33 659 902 04 7.9 312 27.1 258 239 795 77.0 746 683 09 09 1.0 1.5 182 185 189 212
87 %713 706 914 03 6.6 299 274 24.1 223 773 752 73.0 657 18 2.0 24 2.6 17.7 183 183 185
88 %715 702 913 03 6.7 334 305 28.6 221 789 782 76.6 705 19 1.6 1.7 22 174 175 176 189
89 %716 638 893 0.6 83 319 251 225 182 79.6 754 740 67.7 20 2.1 22 2.7 172 194 196 203
90 %720 705 91.1 04 6.5 341 37.0 305 287 787 809 76.6 709 1.1 1.1 12 08 164 158 162 17.0
91 3788 625 887 0.5 8.6 287 209 195 135 779 733 71.1 63.7 19 23 23 28 183 203 207 203
92 175 67.7 905 03 7.3 345 31.0 292 224 789 76.1 745 668 14 18 18 19 162 167 168 175
93 5578  62.8 89.7 0.4 88 233 188 167 133 785 741 723 644 1.7 18 2.1 25 205 213 223 215
94 H57895  60.9 89.6 04 9.6 29.5 248 23.6 193 809 763 756 673 13 15 15 1.8 185 194 19.8 193
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and “**” indicate significant correlation at P < 0.05 and P < 0.01 levels, respectively.
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Fig.3 Correlation between flour and fresh noodle sheet color of 94 wheat materials
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Table 3  Flour color and quality indexes of 94 wheat materials

izt FE il A5 R

Index Average Range CV (%)
Tk A Flour WI 659 56.4~74.7 5.6
L 90.4 87.9~92.5 1.0
a 05 02~08 25.4
b 80 5.6~114 13.6
HFRLEE 2 133 9.4~18.0 9.7
Grain protein content (%)
T-HLTE 1000-grain weight (g) 48.7 36.6~63.6 11.1
FFRIAEE Grain hardness 649 49.4~74.7 10.7
T R & = 23 09~59 35.1
Flour gluten content (%)
0TI A 1 29.9 18.0~42.9 14.5
Wet gluten content (%)
T 5634 Gluten index (%) 88.5  49.3~100.0 14.5
VLF#{H Sedimentation value (mL) 55.0 38.0~80.5 16.0
7K # Water absorption rate (%) 614 52.8~72.6 6.6
TN U J] 27 1.2~162 83.8
Dough development time (min)
R4 5E M} ] Stability time (min) 73 09~378 88.8
591k Softness (BU) 63.0 —20.0~189.0 64.6
T A 93.0 17.0~600.0 131.4
Farinograph quality index
W 5 ¥ Peak viscosity (cP) 2335.0 722.0~3010.0  20.5
K5 Trough viscosity (cP)  1380.6 43.5~1891.0  28.2
Fili# {8 Breakdown (cP) 954.0 503.0~1342.0  18.9
TR #%5  Final viscosity (cP) 2635.0 301.0~3395.0  24.4
[ 4 {H Setback (cP) 1255.0 258.0~1586.0  21.0
U AE 5} 5] Peak time (min) 59 3.5~64 6.3
HWIMLIE R Pasting temperature (°C)  62.5  60.3~64.9 1.6

WE A, SR R (=0.83) ;
SRAEE . AR AR A B B, L
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kk * 3k ok

. P 4 1.00
L] 0.85 o W @@ b b L a5
a* 1-0.591-0.68 w3 X ’ * *k Fk ) ww o kk k% %% ‘ 0.80
b* -0.98 -0.74 ok ’ ok * ’ 3k EE3 £ ‘ :
GPC -0.44 k% *k LS *% *% k% £ 0.60
TGW * * R
GH [-0.84 -0.77 0.67 0.80 o * WK & & Texy 0.40
WGC ‘ * k%
GI -0.52 WS 0.20
SV ®% *% k% * *% k% *
WAR |-0.74 -0.71 0.70 0.84 > 45 * ke, 0.00 A
DDT * *
ST * * * ET 3 -0.20 4
PV V d4r
Y 0.93 AV 4V 4L -0.40 1
BD 0.64 o Jl W
FV 0.92| 0.99 I g k% -0.60
SD 0.87/ 0.93 0.98 O **
T 0.74 0.77, 0.77 * -0.80
PaT | 0.66] 0.62/-0.49 -0.63 -0.66 -0.66 1.00

Wl L a b" GPC TGW GH WGC GI SV WARDDT ST PV TV BD FV SD PT PaT
GPC: FPRIERAMGE; TGW: THIE; GH: FPRiflifE; WGC: R &HE; Gl: MEHHEL: SV: JiFFE:; WAR: BUK#E; DDT: [
HIE AUl ST: FasEf i, PV: WREAIE: TV: {RAAE;: BD: MM FV: RAFE: SD: HIEMH: PT: WM PaT: #ifk
TREE.
GPC: grain protein content; TGW: 1000-grain weight; GH: grain hardness; WGC: wet gluten content; GI: gluten index; SV: sedimentation value;
WAR: water absorption rate; DDT: dough development time; ST: stability time; PV: peak viscosity; TV: trough viscosity; BD: breakdown; FV: final
viscosity; SD: setback; PT: peak time; PaT: pasting temperature.
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Fig.4 Correlation analysis of wheat flour color and quality index
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(F=61.283, P<<0.05) , AR I 25 1)L L ]
E A G A 56 28 B AN AE ARG I, & AR 2 (]
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2.4 94 {3 NZEHY KASP ¥Ric el 4> 4

oz ) B 5 ¥R RE 5 3L K] Pinb-D1 5%, Pina-D1
R 1 ANRASTI S P 3L 49 43, & Pinb-B2b [P

Pl 18 43, AR5 59.0%F 19.2%. (K2
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15 SR A il 3% P S A A8 S Lox-Bla A it B ALY
B i PSS AL AR 5 TaPod-A1b Y A 450 A8 5

BRI HIN 21.3% 3.9%- 0.0%AF1 8.0%. FFHi
R T EAAAE b RE R R F A Psy-A1b.
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TaLyc-B1b, #Z 5358 0.0% 98.9%~ 96.6%-

78.5%+ 5.3%F1 53.8% (K 4) o WA Fhrid
5Tk AR T 1) BEAE AR OCIG, S5 SRR, FF
LR 5 KRS U N K Bt (Pinb-D1a 8%, Pina-Dl1a)

(1 7N 22 Tk FBRE TR Fr 1 B A TR /N 22 s e
W35 R A RS BEEE R (Ppo-A1b.

Ppo-Dl1a F TaPod-A1b) ZHLI i A b A 1T F
FRE R O 5 v s A N KR B 0 3K B B R B
N A A FIREE (Psy-Bla/b Psy-Dla~ TaPds-
B1b M TaLyc-BI1b)> FEILIAY &t B T A AN 10 Fr (3 2
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Table 4 Distribution frequencies of alleles variation in quality and hardness of 94 wheat materials
otk P s i A5 $H . Wiz A . 0 h SFTH A B 24 h S8F %
Trait Gene Allelo Number T reduency Flour L WIof 0hfresh WIof24hfresh N Indet Heterozygote
(%) WI noodle sheet noodle sheet
FPpiigERE  Pinb-DI Pinb-D1b 47 54.7 632  89.8 28.6 19.5 7 1 —
Grain Pinb-Dla 39 454 69.2 91.1 33.2 23.0
hardness  ping.p;  Pina-DIb 2 22 637 897 33.1 19.9 2 1
Pina-Dla 89 97.8 65.9 90.4 30.8 21.1
Pinb2-V Pinb-B2b 18 19.2 65.7 90.4 29.2 19.9 - -
Pinb-B2a 76 80.9 65.9 90.4 31.2 21.2
FRpi@PE  Ppo-Al Ppo-A1b 20 21.3 672 90.6 31.8 22.9 - - —
Grain color Ppo-Ala 74 78.7 655 903 30.6 205
Ppo-DI Ppo-Dla 2 3.9 71.8 91.6 34.7 28.6 1 - 42
Ppo-DI1b 49 96.1 64.9 90.2 30.5 20.5
Lox-Bl Lox-Bla 0 0.0 - — - - 4 - -
Lox-B1b 90 100.0 65.8 90.4 30.7 20.9
TaPod-Al TaPod-A1b 7 8.0 68.2 91.0 33.0 24.0 — 4 2
TaPod-Ala 81 92.1 65.6 90.3 30.6 20.7
Psy-Al Psy-A1b 0 0.0 - - - - - 1 -
Psy-Ala 93 100.0 65.9 90.4 30.8 21.0
Psy-B1 Psy-Bla/b 93 98.9 65.9 90.4 30.8 21.0 - -
Psy-Blc 1 1.1 60.9 89.6 29.5 19.3
Psy-D1/Sr25  Psy-Dla 86 96.6 66.0  90.4 30.8 21.1 2 3 —
Sr25/PsylDa-g 3 34 62.6 89.5 31.9 19.4
TaPds-B1 TaPds-B1b 73 78.5 65.9 90.4 31.0 20.9 - 1 -
TaPds-Bla 20 21.5 65.9 90.4 30.3 21.5
TaZds-Al TaZds-Ala 5 53 64.8 90.0 27.7 16.9 - - -
TaZds-Alb 89 94.7 65.9 90.4 31.0 21.2
TaLyc-BI TaLyc-BIb 50 53.8 66.6  90.6 30.9 21.7 - 1 —
TaLyc-Bla 43 46.2 65.1 90.2 30.7 20.2
“N” FoRIEY 1 CAIRERAE R ICEAL B, PCR RO 5 “Indet” FRTCIEMIN (BEREY G, N TIREFEARDALIE], ToVEE S

LN IE

“Heterozygote” F/RAR A HEH 1Y,

“N”indicates no amplification (sample lacks the locus or PCR failed); “Indet”indicates indeterminate results (amplification present but ambiguous
between heterozygote and parental genotypes); “Heterozygote” indicates heterozygous genotype.

Gut R I FE AR v 1 DX 3K 43 AR RS N
beisemn, DRIt DA B2 {5 S A DGR IR N HE AR 94 1
MRy N /N (Pinb-D1b 5% Pina-D1b) FEK
/N2 (Pinb-Dla 8% Pina-Dla) . 5% (& 5) #
W, RS NEZ TR o EM bHES R T3 /NE: A
FER LNTRR /NG, BEZERRE . Wi/
M EFELE 56.4~67.0, /N A BEAE 66.1~74.7,
Horp g i N R R 2 36 (A 67.00 KT
JiR /N T AR B AR IR 7252 33 (HE 66.1) « #i
NFETHR A B IS T I hn HE I ALEE )11 52 93, 2% 8
FLOHFE 902, THEY 518, £ 14 SMHE 45

513 /SR B NE TR FE 36, ESE 33,

iR 15 T35 218 LRl A B i . (M
KT 70 1 13 43 ¥4k Psy-Bla/b F1 Psy-Dla {145
K 100.0%, TaPds-Blb [ A 84.6%, TaLyc-
BI1b HISZE N 61.5%, Ppo-AIb HIHZE N 46.2%,

Ppo-Dla WA N 16.7%, TaPod-Alb [N
18.2%, )5 Jik R TE i 1 BE A4 RE 3 A A% LU B A A
Bl . K “Psy-Bla/bs Psy-Dla TaPds-Blb
8¢ TaLyc-B1b” HEWH 5 hrifh, “Ppo-AIb.

Psy-Bla/b. Psy-Dla 5% TaPds-B1b” HENIH 54>
fiA,  “Psy-Bla/b. Psy-Dla B, TaPds-BIb” H&

®5 TRIEEXE/NEHEHRBRMER
Table 5 Flour quality traits of wheat with different hardness types

INFZRR T Tk A R A EN AL a7 b W 7K
Wheat hardness type Flour WI Grain color Grain hardness Water absorption rate(%)
T 5 /N 63.2 13 M, 364 69.6 89.8 0.6 8.8 63.8
BN 69.9 5H, 2940 56.8 91.3 0.4 6.9 57.1
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BEEBSILL 16 fy (2 R BRI BT RBEFL, 4
JITHN 1 B S5 FF R A B B2 A S5 AR OG o AR AL
FHORA T 45 I 5 2 ARAE, TR 1 B SR s A S A
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PP R ZL T B RR T, 1 I L0 ) e B R % L
T SR B B R v, RFL S P HPIRAS s LA
M5 AN BN BEREAS, FPRLE R FUIRES, Bm /N
Z K o B A FE R U040 N i el IR LA
Hh e B AV ER 15 PR 2 4 4 DA R e 8] 2 1 Joi
JoR AR A R R e, DR B O R A 5 TR
FBEAH K
ZNEEELIDL 216 43 ANIR 22 X (1) /N 22 it b g A
BHIFTOR I, TR SR RLER F S & (=-0.36)
A B E] (=-0.207) EAREE A W
FRREFUOILL 8 A AN [ 11 BE 1R /N 22 it Pl R o RLRE
KO, THAESEARSE. THHSE. B
35 BRI 9 g MR S Ve AR /N o ASHIF FEAR DS TR
B, T SRR AR S R RIS R
P T i B [0 R A 5 B 1) 45 2 1 AH G Fi b 2 4 2 3
TG, SR E EMEX, X—4R528
WA AR — S, BT IA—5, HED
& PRI SR g iA bh 22 5, HA 0 A 5T b i L
RS B R/NE R R A R HE R & =K
REE AT TR, HRBRLE R, Xtk
B 2, R EEE TR, ERMENIL, 10 A
VLIRS ANZZ AT TR, THCRY F R S A R
AR AR B AR 35 IE AR G o ASHIE FUAH R 23 B 45 R
5 2ZOMPF, SRR RS R (RO A TR R 2 4%
BEIEMK, SIRERE. R4 A E %
i LRR M S B b 2 B3 U G . TRk S5k
HIZ R /ANES, SN ESEIEL HEE
B BB AR REN, FREARSE.
FPRLBERE . T TRE. DORRAE . AR 2 IR iR M
A fRRENFE A TE 80.9% M7 5, I A 55 b R
JE . R EBURIER AH O B AR K R BT o

32 EEENZFEREFRBRIFEER

K2 Wy S A B TE 1 R 8 B a1 DL IR
WERERER/NERREMEIZE R, H,
% My S8 AV I 72 3 BUIRY £ A7 TBOW 18] & AL 4 A0 1)
TR R, 5K ST BT ROR I, 2 By S AL g
[KIE 2AL F1 2DL _F 1 3 R A7 mioxf 36 80 38 S 1) A R
BITE 25% LA b i 1tk ) g I 28 T A v v
(s ST A il o) T K B AT 3 1 ROR T AR AT A
REIR, Ppo-Alb B[R (5 21.3%, Ppo-Dla %
RIRA 5 EE 3.9%, ARl 2 Lox-Bla H A,
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Abstract
quality of wheat. Using 94 wheat varieties as experimental materials, the differences in flour WI and its products

The whiteness (WI) of wheat flour and its products is a key indicator influencing the commercial

among different varieties and their influencing factors were investigated. The results showed significant
differences in WI among wheat varieties, while the correlation analysis of flour and fresh noodle sheet color from
the same material showed the same performance. Flour WI was highly significantly negatively correlated with
grain hardness, grain protein content, wet gluten content, dough development time, and stability time;
significantly negatively correlated with trough viscosity, final viscosity, and setback value; and positively
correlated with gluten index, breakdown, and pasting temperature. Grain hardness, grain protein content,
sedimentation value, pasting temperature, and breakdown accounted for 80.9% of the variation in flour WL
Gluten index, sedimentation value, pasting temperature, and breakdown had significant positive effects on flour
WI, while grain protein content and grain hardness exerted significant negative effects. The negative correlation
between flour WI and hardness was the strongest (»=-0.83), indicating that hardness is the key factor affecting
wheat WI and color. The WI and color of flour and fresh noodle sheets from soft wheat were generally higher
than those from hard wheat. The distribution frequencies of variation loci of quality-related genes, namely
Pinb-D1b, Pina-DI1b, Ppo-Alb, Ppo-Dla, TaPod-Alb, Lox-Bla, Psy-Alb, Psy-Blal/b, Psy-Dla, TaPds-BIb,
TaZds-Ala, and TaLyc-B1b, were 54.7%, 2.2%, 21.3%, 3.9%, 8.0%, 0.0%, 0.0%, 98.9%, 96.6%, 78.5%, 5.3%,
and 53.8%, respectively. Thirteen high-WI soft wheat varieties, such as Yangmai 15, Yangmai 25, Chuanmai 93,
Mianmai 902, and Yangmai 45, and high-WI hard wheat varieties, such as Zhoumai 36, Huaimai 33, Yangfumai
15, and Ningmaizi 218, were screened. The WI of high-WI soft wheat varieties was higher than that of hard
wheat, and the ratio of superior color gene allelic variations in these varieties was higher than that of the overall
materials. By strengthening the utilization of elite parents while emphasizing the pyramiding of superior color
genes and the screening of related phenotypes, the WI and color of wheat varieties can be gradually improved.

Key words Wheat; Whiteness; Color; Flour quality; KASP marker
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