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Abstract; The development of high-quality salt-tolerant wheat varieties represents a significant trend in
the advancement of agricultural development in China. In this study, Dekang 961 was used as the con-
trol, and 156 high-generation wheat breeding lines and three parental materials were subjected to dif-
ferent concentrations(0, 75, and 150 mmol « L™ ') of NaCl stress treatments using the hydroponic
method during the seedling stage. Meanwhile, high-quality specific molecular markers were used for
assisted selection, combined with quality trait detection and analysis, to obtain wheat lines with
strong salt tolerance at the seedling stage and excellent quality traits. The results showed that seven
highly salt-tolerant materials, 42 salt-tolerant materials, 51 moderately salt-tolerant materials, 24
salt-sensitive materials, and 35 highly salt-sensitive materials were screened through cluster analysis
of the comprehensive evaluation value D. Quality molecular marker identification revealed that 109

materials lack Sec-1 locus but possess the 5+10 subunit; five materials lack both the Sec-1 and GIli-D2
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loci; three materials lack the G/i-D2 locus but possess the 5+ 10 subunit, and three materials lack

both the Sec-1 and GIi-DZ2 loci while possess the 5410 subunit. Comprehensive analysis led to the se-

lection of one line with high salt tolerance and the pyramiding of three high-quality gene loci, three

lines with high salt tolerance and the pyramiding of two high-quality gene loci, and three lines with

high salt tolerance and the absence of the Sec-I1 locus.

Keywords: Wheat elite lines; Salt tolerance identification; Molecular marker detection; Quality analysis
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Fig. 1 Hydroponic culture of wheat seeds
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Table 1 Name of the tested materials

% # K %' K %> g
Code Name Code Name Code Name
Z-2 DHBL1 Z-58 DHBL16 Z-112 DHBL36
Z-5 DHBL2 Z-59 DHBL17 Z-113 DHBL37
Z-6 DHBL3 Z-60 DHBL18 Z-114 DHBL38
77 DHBL4 Z-61 DHBL19 Z-115 DHBL39
Z-8 DHBL5 7-62 DHBL20 Z-116 DHBL40
Z-9 DHBL6 7Z-63 DHBL21 Z-118 DHBL41
Z-10 DHBL7 Z-64 kx632-A-1-5 Z-119 DHBL42
Z-11 DHBLS Z-65 kx632-A-1-8 Z-120 DHBL43
Z-12 DHBL9 Z-66 kx632-A-1-11 Z-121 DHBL44
7-13 DHBL10 7-67 kx632-A-10-1 7-122 DHBLA45
Z-14 DHBL11 7-68 kx632-A-10-2 7-123 DHBL46
Z-16 DHBL12 Z-69 kx632-A-10-3 Z-124 DHBL47
Z-17 366-1-6 1-1 Z-70 kx626-C-9-13 Z-126 DHBL48
Z-18 366-3-7 1-2 Z-71 kx626-C-9-14 Z-127 DHBL49
Z-19 366-4-1 1-5 772 kx626-C-8-7 7-128 DHBL50
7-20 366-4-2 3-2 7-73 366-11-7 1-6 7-129 DHBL51
Z-21 366-7-2 1-5 7-74 366-11-7 4-1 7-130 DHBL52
7-22 366-7-5 1-4 Z-75 366-11-7 5-1 Z-131 DHBL53
Z-23 366-3-13 2-2 Z-76 366-11-7 5-2 Z-132 DHBL54
Z-24 366-7-4 1-2 711 366-11-7 7-3 7-133 DHBL55
7-25 366-7-4 3-3 778 366-11-7 7-5 Z-134 DHBL56
7-26 kx631-A-1-12 Z-79 366-11-7 9-2 7-135 DHBL57
Z7-27 kx631-A-3-16 Z-80 366-11-7 12-4 Z-136 DHBL58
Z-28 kx631-B-2-6 Z-81 366-11-7 13-1 7-137 DHBL59
7-29 kx631-B-4-11 7-82 366-11-7 14-4 7-138 DHBL60
7-30 kx631-B-6-2 7-83 366-11-7 17-3 7-139 DHBLG61
7-31 kx631-B-10-8 7-84 366-11-7 19-5 7-140 DHBL62
Z-32 kx632-A-1-2 Z-85 366-11-7 21-4 Z-141 DHBL63
Z-33 kx632-A-3-12 7-86 366-11-7 24-4 Z-142 DHBL64
Z-34 kx632-A-10-4 Z-87 366-11-7 26-1 Z-143 DHBL65
Z-35 kx632-A-10-12 7-88 366-11-7 27-3 Z-144 DHBL66
Z-36 kx638-A-6-1 Z-89 366-1-2 4-4 Z-145 DHBL67
Z-37 kx638-B-6-9 Z-90 366-1-5 3-3 Z-146 DHBL68
7-38 kx638-B-9-6 Z-91 366-3-4 1-5 7-147 DHBL69
Z-39 kx638-B-9-10 7-92 366-3-4 3-6 7-148 DHBL70
Z-40 kx638-B-10-2 7-93 366-3-5 1-6 7Z-149 DHBL71
Z-41 kx638-B-10-5 Z-95 366-4-2 4-3 Z-150 DHBL72
Z-42 kx638-B-10-11 Z-96 366-9-2 4-4 Z-151 DHBL73
Z-43 kx638-B-10-16 7-97 366-4-2 4-4 Z-152 DHBL74
Z-44 kx638-C-9-16 7-98 DHBL22 Z-153 DHBL75
Z-45 kx626-A-1-6 Z-99 DHBL23 Z-154 DHBL76
Z-46 kx626-A-8-11 Z-100 DHBIL24 Z-155 DHBL77
Z-47 kx626-A-11-4 Z-101 DHBL25 Z-156 DHBL78
7-48 kx626-A-11-13 7-102 DHBL26 Z-157 DHBL79
Z-49 kx626-A-14-3 Z-103 DHBL27 Z-158 DHBLS80
Z-50 kx626-C-4-8 Z-104 DHBL28 7Z-159 DHBLS81
Z-51 kx626-C-5-6 Z-105 DHBIL29 Z-160 DHBLS82
7-52 kx626-C-5-7 Z-106 DHBL30 Z-161 DHBLS3
Z-53 kx626-C-8-12 Z-107 DHBL31 Z-162 DHBLS84
Z-54 kx626-C-9-12 7-108 DHBL32 7-163 DHBLS85
Z-55 DHBL13 Z-109 DHBL33 Z-164 114 20 Shannong 20
7-56 DHBL14 Z-110 DHBL34 7-165 il 9507 Zhongyou 9507
Z-57 DHBLI15 Z-111 DHBL35 7-166 B 22 Jimai 22
X ## Control 85t 961 Dekang 961
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Table 2 Information of Primers Sequences
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Type Name of primer Sequence Target fragment size/bp
1RS il 2k Sec-1 i 4 bmac0213-F ATGGATGCAAGACCAAAC
Deletion of Sec-1 on 524
chromosome 1RS bmac0213-R CTATGAGAGGTAGAGCAGCC
Xrj2-F CTCGCTCGACGGTGTTGAA
HMW-GS 5410 428
Xrj2-R CCTTTGGCCCAGATAAAGTG
6D G fk I ek ctg342-F CACAACATAGCGCATGGAAGG
Gli-D2 205
Deletion of Gli-D2 on 2
chromosome 6D ctg342-R GCTGTTGGAAGGAGACCTGGG
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Fig. 2 Effects of different salt concentrations on the

morphology and physiological indicators of wheat seedlings
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Table 3 Phenotypic data of wheat seedling under salt treatments
EZN piEL e /IME R MH YA bR 22 s £ g i AT

Trait Treatment Min Max Av SD Kurtosi Skewness CV/%
K T1 11.85 20. 20 15.48 1.61 0.33 0.28 10. 41
SH T2 11.00 20. 15 15. 14 1. 64 0.99 1.23 10. 80
T3 6.25 18. 85 13.56 1.82 —0.09 1.41 13.39
e T1 6.85 21. 90 12.74 2. 64 0. 64 0.88 20. 69
MPL T2 5.45 16. 70 10. 51 2.23 0.14 —0.15 21. 26
T3 5.10 14. 10 9. 90 2.21 —0.25 —0.80 22.32
1 3 % T1 0.76 1.57 1.18 0.17 —0.23 —0.60 14.37
SFW T2 0.61 1.53 1. 11 0.15 —0. 04 0.55 13.19
T3 0. 69 1.33 0.98 0.15 0. 20 —0.73 15. 05
R F ik Tl 0.31 1.07 0.58 0.13 1. 04 2.26 22. 14
RFW T2 0.25 0.77 0.48 0.11 0.27 —0. 34 23.41
T3 0.21 0.77 0.45 0.12 0.43 —0.40 25.79
|2 T1 0.09 0.25 0.14 0.03 1.17 1. 20 22.59
SDW T2 0.09 0. 20 0.14 0.02 0.15 —0.10 15.63
T3 0.09 0.18 0.13 0.02 —0.04 —0.67 15. 69
WETE T1 0.02 0.09 0.05 0.01 0.22 —0.20 23.03
RDW T2 0.03 0.08 0.05 0.01 0.09 —0.74 24. 34
T3 0.02 0.07 0.05 0.01 0.15 —0.80 25. 25
e A Tl 0.32 1.05 0.50 0.14 1. 36 2.02 27.31
RSFW T2 0.24 0.67 0.43 0.09 0.46 —0.39 21.38
T3 0.26 0.78 0.47 0.12 0.70 —0.17 26.18
F M T1 0.24 0.85 0.38 0.10 1. 89 4,98 27.43
RSDW T2 0.24 0.52 0.35 0.07 0.62 —0.31 19.17
T3 0.19 0.53 0.34 0.08 0.35 —0.56 22. 80
i F Ak R T1 0.67 1.40 1.03 0.15 —0.12 —0.51 14. 33
SWC T2 0.35 1. 35 0.96 0.14 —0.44 2.24 14. 65
T3 0. 60 1.16 0. 84 0.14 0.27 —0.81 16. 06
W ok B T1 0.29 0.99 0.53 0.12 1.11 2.29 22.72
RWC T2 0.13 0.70 0.42 0.10 0.22 —0.06 24.59
T3 0.19 0.71 0.41 0.11 0.46 —0.35 26. 54
i T1 0.06 0.26 0.12 0.03 0.83 1. 86 25. 41
MDA content T2 0.05 0.26 0.13 0.04 1.09 2.13 27.12
T3 0.08 0.25 0.13 0.04 1.23 1.76 26. 30
W T1 0.17 5. 00 1.08 0. 69 2.35 7.97 64. 40
L RREE T2 5.78 17. 88 12.59 2.37 —0.48 —0.25 18. 82
SNC T3 9.01 29. 25 19. 49 3.54 —0.02 —0.19 18.19
Bz T1 1.53 29.79 13.68 5.21 0.57 0.07 38.11
BB T T2 18.91 72.14 44.26 11.59 —0.03 —0.73 26.18
RNC T3 27.67 89. 67 54. 50 13.85 0.09 —0.65 25.42
e T1 4.07 15.43 10.12 2.05 —0.85 0.78 20. 21
R T2 7.19 16. 45 10. 60 1.71 0.42 0.26 16. 16
SNKR T3 7.54 14. 62 10.76 1.56 0.13 —0.61 14.54
BE T1 3.82 16. 10 9.99 2.05 0.15 0.46 20.51
PR & T2 4.08 13.22 7.93 1. 40 0.65 1.01 17. 60
RNKR T3 2.93 28.51 6.47 2.25 6.32 59. 49 34. 77
i F 2T T1 0.02 0.49 0.11 0.07 2.33 7.50 62.48
SNK T2 0.54 2.18 1.21 0.28 0.67 0.69 22.96
T3 0.81 2. 95 1.85 0.45 0.35 —0.68 24.52
W T1 0.40 3.22 1.38 0.48 0.75 1.09 34. 60
RNK T2 2.81 9. 24 5. 60 1.25 0.48 0.54 22.26
T3 1.77 17. 66 8.87 2.73 0.49 0.50 30. 81

T1~T3 4278 0,75 Al 150 mmol » L' NaCl i .

T1—T3 represent 0, 75, and 150 mmol » L™ ! NaCl stress. SH:Seedling height; MPL: Maximum primary root length; SFW . Shoot
fresh weight; REW :Root fresh weight; SDW : Shoot dry weight; RDW :Root dry weight; RSFW : Fresh weight root-shoot ratio; RSDW : Dry
weight root-shoot ratio; SWC: Shoot water content; RWC:Root water content; MDA : Malondialdehyde; SNC: Sodium ion content in shoot;
RNC:Sodium ion content in root; SNKR:Potassium ion content in shoot; RNKR:Potassium ion content in root; SNK: Shoot Na™ /K™ ;
RNK:Root Na® /K* .
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Table 4 Loading coefficients, eigenvalues, and contribution rates corresponding to the first four principal components

S
Diffj:cr[il 1;Exl”lgj;cator Al Az A3 Al

B SH 0.028 0. 660 —0.398 0.113

FRMK MPL 0. 467 —0.195 —0.301 0.411

Mo |- B SFW 0.392 0.868 —0.030 0.016

MR #fif F RFW 0. 932 0. 068 —0.078 0.196

i ¥ E SDW 0.562 0. 454 0.607 —0.187

W& T E RDW 0.935 —0.045 0. 208 —0.075

fif AR 5 [ RSEW 0. 806 —0.402 —0.092 0.225

FHAR 7 b RSDW 0.768 —0.402 —0. 204 0.062

H L #KE SWC 0. 340 0. 854 —0.122 0. 050

WERFKE RWC 0. 877 0.078 —0.153 0.273

N & = MDA content 0.410 —0.077 0.242 0. 484

H L EB 4N ES T % &= SNC —0.712 0. 083 0. 354 0.472

AR T 5 &/ RNC —0.923 0. 164 —0.053 0.228

Hb 1A BT A i SNKR —0.561 —0.127 —0.713 0. 150

R E T & B RNKR —0.457 0.584 —0.339 0.162

Hi LR EAHR L SNK —0.206 0.143 0. 884 0. 282

R R4 L RNK —0.767 —0.257 0.211 0.168
FEHE(E Eigenvalue 7.24 2.98 2.39 1. 06
Bk % Contribution rate/ % 42,58 17.54 14.07 6.23

HRAE D A I /NKE /N 22 1t b M il A7 3R 2 o by
(4, 18 159 A BRI h R (R 5) . Hi—
28y i R A OREHCD R 0. 663~0. 714) , 341 7
By 5 BB ARG 4. 40 %, 80 Z-25.7-99 . Z-80 %
55 2N EABHD {5 0. 551~0. 647) , 33t
42 45, BB R AY 26, 42 %, 00 Z-22.7Z-39 . Z-
95 855 = O EET SR A RH(D N 0. 461~
0.546) , 331 51y, KA BEAY 32, 08%, 40 Z-
69.72-124 .Z-133 & ; 55 VU 25 o $h UM RE (D
0. 357~0.450) , 331 24 3, AR R 15, 10%,
W Z-82.7-118.7-122 45 % LA iy #h 8 b k(D
fHR 0. 131~0. 343), 23t 35 3, o Ll 44 B 1Y
22.01% .0 2-72.72-128 . 7Z-159 %%,

0.8

0.6}

0.4}

DAH Dvalue

0.2}

0.0

$4E 9% /& Data density
B3 DESHHNMNZEHE
Fig.3 Violin plot of D value distribution

57418 High salt-tolerant material
Tif ££ 44 % Salt-tolerant material
vh BE it £h4F &} Moderately salt-tolerant material
Eh R AT B Sali-sensitive material
B Hb B High salt-sensitive material

MRS RE 1,
The material codes are same as those in table 1.
4 NEMHBUERESWMER

Fig.4 Cluster analysis of wheat breeding lines under salt stress
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Table 5 D values of different materials

By 2 1) Z RAEMEAT 5 0. GL-D2 i g 8RR H
FA 510 AR R BT 3 13, Sec-1 i
B A 510 W HGL-D2 A 5 ik 2 ) = 5

R 3 (R D,

x5 EMHDE

£ D {i i = D {i %= D fi it = D {i
Code D value Code D value Code D value Code D value
Z-25 0.714 Z-54 0.574 Z-84 0.492 7-6 0.373
7-99 0.709 Z-43 0.570 Z-78 0. 489 Z-29 0. 367
7-80 0. 687 Z-8 0.569 Z-111 0. 489 7Z-161 0. 366
7-24 0. 685 7-107 0.569 Z-34 0. 489 7-140 0. 357
7-44 0. 680 Z-42 0.562 Z-108 0.483 7-137 0.343
7-64 0.669 Z-31 0.560 7-69 0.483 7-126 0.342
7-62 0.663 7-87 0.557 Z-71 0.482 Z-30 0.342
Z-26 0. 647 Z-100 0.555 Z-123 0.482 Z-152 0.337
Z-9 0. 640 Z-92 0.551 Z-61 0.482 Z-58 0.336
7-41 0.637 7Z-96 0.546 Z-124 0. 480 Z-151 0.335
Z-22 0.631 Z-97 0. 546 Z-21 0.478 Z-112 0.334
7-33 0. 626 Z-51 0.545 Z-133 0.478 Z-70 0. 334
Z-10 0. 626 7-98 0.545 Z-76 0.476 Z-145 0. 334
Z-39 0.622 7-68 0.543 Z-115 0.472 7Z-56 0. 331
Z-104 0.621 Z-18 0.542 Z-79 0.471 Z-150 0.324
7Z-95 0.618 Z-63 0.542 Z-127 0. 469 Z-164 0.323
7Z-32 0.612 Z-12 0.541 Z-91 0. 468 Z-60 0.319
7Z-65 0.611 7-37 0.540 Z-20 0.463 Z-160 0.316
Z-17 0.611 7-36 0.536 Z-131 0.463 Z-154 0.314
Z-102 0. 609 Z-48 0.534 Z-5 0.461 Z-141 0.310
7-66 0. 608 Z-13 0.534 Z-119 0. 450 Z-158 0.310
7Z-50 0. 605 7Z-81 0.531 7-103 0. 446 Z-155 0.307
Z-45 0.604 Z-116 0.529 Z-132 0. 442 Z-153 0.298
7-47 0.603 Z-16 0.528 Z-138 0. 440 Z-72 0.295
7-27 0.603 7-85 0.527 7-2 0. 437 7Z-165 0. 280
Z-90 0.599 Z-74 0.526 7Z-139 0.435 Z-156 0.274
Z-14 0.596 Z-113 0.525 Z-106 0.431 Z-128 0.273
Z-38 0.595 Z-105 0.518 Z-101 0.430 Z-157 0.273
Z-109 0.594 Z-121 0.517 Z-82 0.428 Z-143 0.273
7-88 0.593 7-134 0.516 Z-122 0.423 Z-147 0. 247
Z-11 0.589 Z-53 0.515 Z-118 0. 420 Z-162 0.242
7-49 0.588 Z-40 0.508 Z-135 0.417 Z-149 0.237
Z-23 0.587 Z-77 0.505 Z-130 0.413 7Z-59 0.225
7-52 0. 587 Z-35 0.504 Z-55 0. 409 7-166 0.211
7-86 0.584 Z-19 0.504 7-57 0. 406 Z-144 0.190
7Z-46 0.584 Z-28 0.502 Z-142 0.403 Z-159 0.182
Z-110 0. 580 Z-67 0.501 Z-75 0.402 7Z-148 0.167
7Z-89 0.579 7-83 0.501 Z-114 0. 388 7-163 0.161
7-93 0.578 7-136 0.500 Z-129 0. 388 7-146 0.131
Z-7 0.577 Z-120 0.497 Z-73 0.374
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Table 6 Band pattern statistics of each molecular marker in the tested materials

1RS B4 1RS #tt 2k
gy ls)civ—J_fﬁ Hﬁf HMW-GS GIED2 WK | g Sec-1 {3 % HMW-GS Gli-D2 G2k
Code cletion o 5410 Del‘epon of Code De:letlon of 5410 Del‘egon of
Sec-1 on Gli-D2 Sec-1 on GIli-D2
chromosome 1RS chromosome 1RS
7Z-2 0 1 1 Z-85 0 1 1
Z-5 0 1 1 7-86 0 1 1
7-6 0 1 1 Z-87 0 1 1
7-7 0 1 1 7-88 0 1 1
7-8 0 1 1 7-89 0 1 1
7-9 0 1 1 Z-90 0 1 1
Z-10 0 1 1 Z-91 0 1 1
Z-11 0 0 1 Z-92 0 1 1
Z-12 0 1 1 7-93 0 1 1
Z-13 0 0 1 7Z-95 0 1 1
Z-14 0 1 1 7-96 0 1 1
Z-16 0 1 1 7-97 0 1 1
7-17 0 1 1 7-98 1 1 1
Z-18 0 1 1 Z-99 0 1 1
Z-19 0 1 1 Z-100 0 1 1
Z-20 0 1 1 Z-101 0 1 1
7-21 0 1 1 7-102 0 1 1
7-22 0 1 1 7-103 1 0 1
7-23 0 1 1 Z-104 1 0 1
Z-24 0 1 1 Z-105 0 0 1
7-25 0 1 0 7Z-106 0 1 1
7-26 0 1 1 Z-107 0 0 1
7-27 0 0 1 7-108 0 0 1
7-28 0 1 1 7-109 0 1 1
Z-29 0 1 0 Z-110 0 1 1
Z-30 0 1 0 Z-111 0 1 1
Z-31 0 1 1 Z-112 0 1 1
7-32 0 1 1 Z-113 1 1 1
7-33 0 1 1 Z-114 1 1 1
7-34 0 1 1 7-115 0 1 1
Z-35 0 1 1 Z-116 0 0 1
Z-36 0 0 1 Z-118 0 0 1
7-37 0 0 1 Z-119 1 0 1
7-38 0 1 1 7Z-120 1 1 1
Z-39 0 1 1 Z-121 0 0 1
Z-40 0 1 1 Z-122 0 1 1
Z-41 0 1 1 7-123 1 0 1
Z7-42 0 1 1 Z-124 0 1 1
7-43 0 1 1 7-126 0 1 1
Z-44 0 1 1 7-127 0 0 1
Z-45 0 1 1 7-128 0 1 1
Z-46 0 1 1 7Z-129 0 1 1
7-47 0 1 1 7-130 0 1 1
7-48 0 1 1 Z-131 0 0 1
Z-49 0 1 1 7-132 1 0 1
Z-50 0 1 1 7-133 0 0 1
7Z-51 0 1 1 7-134 0 1 1
7-52 0 1 1 Z-135 0 0 1
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IRS K IRS
Gi 5 See ! ﬁ“ﬁf Hmwcs D2 @%9—} Gy SCT’J.& "ﬁf HMW-GS Gl bz ﬂyﬁf
Code gletion o 5-+10 cetion ot Code cletion 0 5-+10 eletion o
Sec-1 on Gli-D2 Sec-1 on Gli-D2
chromosome 1RS chromosome 1RS

Z-53 0 1 1 7-136 0 1 1
Z-54 0 1 1 7-137 0 1 1
Z-55 0 1 1 7-138 0 1 1
Z-56 0 1 1 7-139 0 1 1
7-57 0 1 1 7-140 0 0 1
7-58 0 1 1 7-141 0 1 1
Z-59 0 1 1 7-142 0 1 1
7-60 0 1 1 7-143 0 1 1
Z-61 0 0 1 Z-144 0 0 1
7-62 0 0 1 7-145 0 1 1
7-63 0 0 1 7-146 0 0 1
7-64 0 1 1 7-147 0 0 1
7-65 0 1 1 7-148 1 1 1
7-66 0 1 1 7-149 1 1 1
7-67 0 1 1 Z-150 0 0 1
7-68 0 1 1 Z-151 0 0 1
Z-69 0 1 1 Z-152 0 0 1
Z-70 0 1 1 7-153 1 0 1
Z-71 0 1 1 7-154 0 0 1
Z-72 0 0 1 7-155 0 0 0
Z-73 0 1 1 7-156 0 0 0
Z-74 0 1 1 7-157 0 0 1
Z-75 0 1 1 7-158 0 0 1
Z-76 0 1 1 7-159 0 0 1
Z-77 0 1 1 Z-160 0 0 1
7-78 0 1 1 7-161 0 0 1
7-79 0 1 1 7-162 0 0 1
7-80 0 1 1 7-163 0 0 1
Z-81 0 1 1 7-164 0 0 1
7-82 0 1 1 7-165 0 1 1
Z-83 0 1 1 7-166 0 0 1
Z-84 0 1 1

14 B bR v BEAFAE 50 g H AR i BEASARAE .

1 indicates the presence of the target fragment; 0 indicates that no target fragment exists.

2.2.2 W H MR R R S TFARIT A ik
LYY A TN A | B e o U TRl ORI ESE S 2y
AT (R 5 ISR 7L R i Eh B3 A BT A
AL S B A 1 (Sec-1 .GLi-D2 i 2k B8 5410
W) /INE R 1Ay, Z2-25; i AL R 2 4
e 5 L R AL 15, B8 5 8 (Sec-1 7 B2k Ho& 5410
WD) NS FR 3y, 244, 2-64 . Z-24 ; i T £k HL
LB (Sec-1 fof s 2R /INZZ il & 3 )y s 2-62.Z-
80.2-99,
2.2.3 @A FE S R 6y S Rk AR
Sec-1 3 551 -T2 Bk PRGF 1T £ A i T

A E N B2, GL-D2 5 15 s v R
PR 25 5| e 3 i PR Sec-1 3 S5 MG L-D2 A
SRS B R A o 35 TR A7 A5 SR A B R A Y
e PR . A X O 7y v ELOR T A
fit 7 5 DAL 43 F b 0 K T B B Sec-1 7 1 5k 2k HL
GI-D2 5 J5 A 1 A 4y — ARG B & B9 Bt
RIEFT AT (R 8) o 3X 11 11 B4 B H R R 8 1 T 7%
R AT IR 17,53 Y0, P TH A 1 i e s ik 42,30,
T A5 48 B f = ik 97, 2 s i ] % = 35 18, 2 min,
Py 3k ) oo A7 A 58 A K T O JE SR R AR /N A
B R R F BE T R AR AL,
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Table 7 Molecular marker detection results of the quality-related gene loci in the tested materials
0 TS M, RE R FEA Fer AR Bt
Type Tonic mutation M; stable strain Parent F¢7 lines Total
Sec-1 ¥ 2% Deletion of Sec-1 71 3 73 147
A 5+10 WAL 5410 subunits 67 1 47 115
GIli-D2 {31 15 B2k 3 0 2 5
Deletion of Gli-D2 0
Sec-1 i TR H &/ 5410 WA
5410 subunits and deletion of Sec-1 67 1 41 109
Sec-1 MGL-D2 i 15 i 5 3 0 5 -
Deletion of both Sec-1 and Gli-D2 °
GA 510 WA HGH-D2 i 15,52k 3 0 0 3
5410 subunits and deletion of Gli-D2 -
AR K BB No. of materials 71 3 85 159
8 11 BHHHRRERS T
Table 8 Analysis of quality traits of the 11 wheat materials
i3I8 A B i 2 (50 @) Farinograph parameter
sy wmpy  Wmn PREEON emgen - R
T - \n]n Hardness G ER Wet gluten Gl H q 7K T WL B i) T B[]
ype Name index rain protl;m content/ % uten Index  Ahsorption/  Development Stability
content/ %% [mL+ (100 @ '] time/min time/min
7-24 69 16.97 36.7 83 66. 5 7.2 13.7
7-25 70 17.53 38.8 83 67.0 6.7 13.1
. Z-44 66 17.51 42.3 81 67.6 7.4 10.5
[FESNERINGZE
Salt tolerance 7-64 64 16.48 39.9 76 63.8 5.4 7.4
and good quality
-62 67 14. 38 34.9 86 63.8 5.7 8.0
7Z-80 68 16. 18 35.3 94 65.9 9.5 14.9
7-99 71 14. 35 31.2 97 62.2 2.2 18.2
7-29 69 14.79 33.3 97 61.9 8.6 17.7
TRR MR
Matorials with 230 71 13.24 29.4 97 61.9 2.3 11.7
two elite 7-155 68 15. 68 40. 6 72 63.2 6.5 10. 8
mutation loci
7-156 70 12.90 31. 8 85 61.7 5.2 7.4
3 ik JINZE BV 6 M b B R A AR TR R E A
‘I/\ ’]/ . [, [,
. HARM G 5 b AR AR L AR R PEARAE
3.1 NE SR AN S0 2 B0 RSO T O 7R L g R

i o A E N R IR AR R R
SRR UPEROE N B ER iE S RPN R R R
S B 30T /N I B4 A [ 4 B g 6 k30 SRR
PEAFAE2E S . A0 B s b At 15 B 7E A
[Fi 5 e B2 b B ) A7 AE M 2 R (A s R R R
K5 XS HTAEFA R A — L, AR S
ANFRAEE N N I R MDA B B
BER T i R n . B Ab , Sairam SV RS K B
KA i 5 0F T ad S AL =5 R A AR
JE 55 /N I Bl T R L R IR AN O T AR A
FEAE ARG WA BT 22 S, T RE S T kW 3a 1]
25BN, AR BRI H Eh B aa b BEAE

“b H

(RIS 25 SR — 350, 00 AT s Ak 3 e A 50
MEHRTE S 88 B T 22 5%, W, AR5
I 2 46 b5 25 & P /N 22 T 3R v 5 BRI R
SRR 2R /N R AR I B 5T R AR AL (AR 38 A
b S B Ly S N SNl s B T e R B
PR T A A T A A AR
3.2 INERBRERGS FiRiZN

Oy FRR IR BEAE = ARSI I o b 5 /N2
JoAH G f Bk DR 35 A% 22 B RS A L SDS-PAGE
HLAT B AR A0 AR 5 3 4y T A e 4 R B
VE T A LT R A5 R A 1 R X R
62 PO o A A A 4 A O T R AR
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