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Abstract:  To enhance the utilization efficiency of wheat germplasm resources in China, expand the genetic diversity of wheat
germplasm resources, and identify superior breeding parent resources, a study was conducted using 607 wheat germplasm samples
from different time periods to analyze the germplasm quality traits comprehensively. 13 quality traits were assessed using coefficient
of variation, correlation analysis, and cluster analysis. Results revealed significant variation in the 13 quality traits among the different
wheat germplasm resources, with coefficient of variation ranging from 2.28% to 79.65%. Among the traits, dough stability time
exhibited the highest coefficient of variation, while viscosity peak time displayed the lowest dispersion, with greater dispersion

observed among various trait indexes of the germplasm resources from the periods after 2000. Comparative analysis of quality traits
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across different time periods showed a decreasing trend in protein content and wet gluten content of flour from local varieties to
varieties from 1949 to 2000, and to varieties after 2000. Conversely, traits such as gluten index, developing time, and stability time,
indicative of gluten strength, displayed an increasing trend over the years. Peak viscosity and decay value exhibited a trend of varieties
from 1949 to 2000 > local varieties > varieties from years after 2000, with significant differences observed among the three.
Correlation analysis indicated varying degrees of correlation among the 13 quality indicators, with protein content, wet gluten content,
and peak viscosity showing correlations with multiple other indicators, suggesting their potential as target traits for wheat breeding.
The systemic cluster analysis categorized wheat germplasm into 6 groups, each displaying unique quality traits which are different
from the quality traits of other groups. Group Il was characterized by low flour water absorption and low gluten index; while group IV
exhibited high protein content, high wet gluten content, and high peak viscosity. Additionally, 4 germplasms meeting the strong gluten
standard based on protein content, wet gluten content, and stability time, and one germplasm meeting the weak gluten standard were
identified. These findings offer valuable insights and a theoretical foundation for the utilization of wheat germplasm resources and the
breeding of high-quality wheat varieties in China.
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Table 1 Variation of 13 quality characters in 607 wheat germplasm

TR ERIN FEAS IR SFIME P2 H/ME ONE B
Quality trait Source of material Mean SD Mix. Max. (%) cV
FARS®E (TH, % PC Hb 77 Al 15. 70a 0.90 12. 50 20. 00 5.71
1949-2000 4F ¥y fit b 13.27b 1.32 10. 90 17.30 9.93
2000 4 LLJ5 (1 i Bk 12. 54¢ 0.92 10. 90 15.30 7.31
g 14.53 1.73 10. 90 20. 00 11.91
LT 57 25 1 (%) W6C Hh 5 40. 04a 3.77 28. 41 64. 38 9.43
1949-2000 4 [ i il 31.73b 4.05 23.74 43. 24 12.75
2000 4 LLJ5 (1 i Fh 29. 05¢ 2.82 23. 94 38.03 9.71
i 36.01 6. 10 23.74 64. 38 16. 95
T a4 (%) GI Hh 5 49. 35b 18.57 0. 00 97. 50 37. 64
1949-2000 £ [ i il 52.32b 25. 24 0.00 100. 00 48.23
2000 4 LLJ5 (1 i Fh 66.07a 26. 09 0. 00 100. 00 39. 49
g 53. 76 22.81 0.00 100. 00 42. 42
7K 3 (%) WA Hh 5 68. 82a 4.03 59. 20 84. 00 5.85
1949-2000 4F (¥ fit b 61. 85b 3.73 55. 20 71.40 6. 02
2000 4 LLJ5 (1 i b 69.0la 5. 66 56. 00 81.50 8.21
i 67.63 5.16 55. 20 84. 00 7.63
JE I 18] (min) DT Hh 5 3.18b 0.67 1.80 7.20 21.13
1949-2000 4F (¥ f b 3. 30ab 1. 40 1.20 7.70 42. 45
2000 4 LLJ5 (1 i Pk 3. 54a 1.96 1. 40 13.70 55. 36
i 3.28 1.23 1.20 13.70 37.57
FasE 1] (min) ST Hh 5 2. 16¢ 1.23 0. 80 13.00 56. 97

1949-2000 4= df B 4.19b 2.29 1.30 15. 80 54. 82



2000 4 LA (1 A 5. 02a 3.62 1.00 19. 20 71.97

4 3.19 2.53 0.80 19. 20 79. 56

AR R 2 (cP) PV HbJ7 FFh 2488. 48b 288. 16 936. 00 3335. 00 11.58
1949-2000 4 ff] i Ff 2576. 73a 379. 44 1384. 00 4062. 00 14.73

2000 4= LA i) it Fh 2393. 55¢ 340. 81 1744. 00 3402. 00 14. 24

43 2482. 13 323.45 936. 00 4062. 00 13.03

HARKGEE (cP) TV 77 1584. 36a 225. 93 408. 00 2354. 00 14. 26
1949-2000 4 ff] it Ff 1541. 35a 318. 62 574. 00 2517. 00 20. 67

2000 4 LA i) it Fh 1524. 50a 374. 02 904. 00 2540. 00 24.53

43 1562. 80 284. 62 408. 00 2540. 00 18.21

FEWAE/ (cP)BD Hh 5 904. 12b 131. 38 528. 00 1298. 00 14. 53
1949-2000 4 f¥] it Fl 1035. 38a 125. 57 674. 00 1545. 00 12.13

2000 4 LA i) it Fh 869. 06¢ 187. 61 287. 00 1436. 00 21.59

4 919.33 155. 59 287. 00 1545. 00 16.92

IR (cP)FV b7 A 3050. 60a 294. 64 1256. 00 3995. 00 9. 66
1949-2000 4 f¥] it Fl 3028. 84a 461. 89 1476. 00 4572. 00 15. 25

2000 4 LA i) it Fh 3010. 14a 389. 57 2095. 00 4075. 00 12.94

B 3037. 33 352. 37 1256. 00 4572. 00 11. 60

5l 2 48 (cP) SB 77 1466. 24a 103. 39 848. 00 1759. 00 7.05
1949-2000 4 ff] it Ff 1487. 49a 160. 68 902. 00 2055. 00 10. 80

2000 4 LA i) it Fh 1485. 65a 139.03 957. 00 1804. 00 9.36

43 1474. 53 124.18 848. 00 2055. 00 8. 42

VAR BN 1) (min) PT b7 A 6. 00a 0. 05 5. 00 6. 00 0.88
1949-2000 4 ff] it Ff 5.99a 0.10 5.00 6. 00 1.61

2000 4 LA i) it Fh 5.97a 0.26 4.00 7.00 4.29

43 5.99 0.14 4.00 7.00 2.28

WL IE (CC)PST Hh 5 73. 54c 8. 44 67. 00 90. 00 11.47
1949-2000 4 ff] it Ff 79. 94a 9.07 68. 00 89. 00 11.34

2000 4 LA i) it Fh 77. 41b 9.16 68. 00 90. 00 11.84

43 75.58 9.08 67. 00 90. 00 12.02

NE/NG FRFRDFRE 0257 8% (P<0.05)

Different lowercase letters indicate significant differences between different sources (P<0.05).TKW: Thousand kernel weight;PC: Protein content; SC: Starch
content; WGC: Wet gluten content; GI: Gluten index; WA:Water absorb; DT: Development time; ST: Stability time; PV: Peaking time; TV: Trough viscosity;
BD: Breakdown; FV: Final viscosity; SB: Setback; PT:Peaking time; PST: Pasting temperature;The same as below
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Fig.1 Correlation analysis among quantitative characters of wheat germplasm resources
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Fig.2 Cluster analysis of wheat germplasm based on 13 traits
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Table 2 Distribution of different wheat germplasm groups

HuTJT A 1949-2000 45 [&] {14 i Fif 2000 £F LSS ) i i
KB Local variety Varieties from 1949 to 2000 Varieties after 2000
Cluste B B KR
KU b H LR KR E
r Number #H FHE & H #H bt (%) t (%
(%) SP Number (%) CP (%) SP

CpP SP




Number (%) CP Number

I 103 33 32.04 9.22 13 12. 62 12.15 57 55. 34 40. 43
II 209 133 63. 64 37.15 53 25. 36 49.53 23 11.00 16. 31
11 30 5 16. 67 1.40 20 66. 67 18. 69 5 16. 67 3.55
v 47 35 74. 47 9.78 5 10. 64 4.67 4 8.51 2.84
\4 28 2 7.14 0. 56 0 0.00 0.00 26 92. 86 18. 44
VI 190 147 77.37 41. 06 17 8.95 15.89 26 13.68 18. 44

Tt g 3584y 1949-20004 [F] 1) FH 1074 . 20004F LA JE () f Ff 141473

There are 358 local varieties, 107 varieties from 1949 to 2000,and 141 varieties after 2000 in the table. CP: Cluster proportion; SP: Source proportion
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Fig. 3 Boxplots of 9 main quality traits of wheat germplasmin 6 groups
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Table 3 Main quality traits of wheat germplasm were up to standard

IEFRFHF A4 Number of germplsam reaching the standard

3 Type —

B 3 bR

HEM&E  Protein content I & & Content of wet gluten FasEI ] Stability
Meet all three indexes

55 1) Strong 394 (>14%) 474(>30%) 30(>8min) 4
551 Middle-strong 64(>13%) 55(>28%) 32(>6min) 15
1% Middle 50(>12.5%) 56(>26%) 156(>3min) 123
977 Weak 99(<12.5%) 22(<26%) 389(<3min) 1

5 B B 9 E AR HEGB/T 17320-2013 9 5 IR AN [RI SRR 10 /N 22 it b ) it B A6 6

The figures in brackets are quality indexes for the different types of wheat varieties specified in the National Standard GB GB/T 173202013
3 it
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ANFERIT BRI AR 2 BEVE 23 BT R BEAT /N AR e 7 P AL AR, SN NI F R,
INFE R R A R A R A R B R MR R AR A T REOECK,  H B IORE BE AR Y
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