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Quality Characteristics Diversity of Wheat Germplasm
Resources in Henan Province

ZAN Xiangcun, CHANG Yingying, DONG Haibin,ZHANG Yu, CHEN Wang, QI Xueli
(Institute of Crop Molecular Breeding, Henan Academy of Agricultural Sciences/Key Laboratory of Wheat Germplasm Resources

and Genetic Improvement in Henan Province, Zhengzhou 450002)

Abstract: To enhance the utilization efficiency of wheat germplasm resources in China, broaden the
genetic diversity of these resources, and identify superior parental lines for breeding to improve wheat
quality, a study was conducted using 607 wheat germplasm samples from different time periods to
comprehensively analyze the quality traits. Thirteen quality traits were evaluated using coefficient of variation
correlation analysis, and cluster analysis to access the quality characteristics of germplasm from different
released periods. The results revealed significant variation in the 13 quality traits, with coefficient of variation
ranging from 2.28% to 79.65%. Dough stability time exhibited the highest coefficient of variation, while
viscosity peak time displayed the lowest dispersion, with greater dispersion observed among various trail
indices of the germplasm resources from the periods after 2000. Comparative analysis of quality traits across
different time periods showed a decreasing trend in protein content and wet gluten content of flour from local

Wim HHA: 2024-03-18 WL HAR HHA: 2024-10-28

URL: https://doi.org/10.13430/j.cnki.jpgr.20240318001

B—VEE BT W) /N S BT 553545 5 R, E-mail : zanxiangeun1974@163.com

WIFVER : F722A4L  WFFE 05 16 /N2 i A5 B F, E-mail : xueliqi888@163.com

HEWA : ERIAM AR TR LI (CARS-03) 5 FIR T A A TR (2023YFD1201004)

Foundation projects: National Modern Agriculture Industry Technology System Project(CARS-03) ; National Key Research and Development Plan
(2023YFD1201004)



68 Mo om w2 i 26 %

varieties ( before 1949 ) to varieties from 1949 to 2000, and to varieties after 2000. Conversely, traits such as
gluten index, developing time, and stabilily time, indicative of gluten strength, displayed an increasing
trend over the years. Peak viscosity and breakdown exhibited a trend of varieties from 1949 to 2000 > local
varielies > 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
IIT 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, four 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. The findings of this study offer valuable insights and a
theoretical foundation for the utilization of wheat germplasm resources and the breeding of high-quality wheat

varieties in China.

Key words: wheat; quality traits; diversity; comprehensive assessment
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Table 1 Variation of 13 quality traits in 607 wheat germplasm
RPN RN By FHEIE Frifi2E e/ IME PR AE 57 E(%)
Quality traits Type Mean SD Mix. Max. crv
ET (T3, %)PC oy b Rh 15.70a 0.90 12.50 20.00 5.71
1949-2000 £ b 13.27b 1.32 10.90 17.30 9.93
2000 4E LS 9 5 A 12.54¢ 0.92 10.90 15.30 731
Eou 14.53 1.73 10.90 20.00 11.91
TR 377 3% 1 (% ) WGC H Ty 40.04a 3.77 28.41 64.38 9.43
1949-2000 4F- (14 i Fip 31.73b 4.05 23.74 43.24 12.75
2000 4 LA Y S 29.05¢ 2.82 23.94 38.03 9.71
Eoeil 36.01 6.10 23.74 64.38 16.95
TR (%) G HJy 49.35b 18.57 0 97.50 37.64
1949-2000 4F11 b 52.32b 25.24 0 100 48.23
2000 4F LA 9 66.07a 26.09 0 100 39.49
423 53.76 22.81 0 100 42.42
WK (%) WA H Ty 68.82a 4.03 59.20 84.00 5.85
1949-2000 4F (14 i Fip 61.85b 3.73 55.20 71.40 6.02
2000 4 LA Y 69.01a 5.66 56.00 81.50 8.21
2R 67.63 5.16 55.20 84.00 7.63
JEHES ] (min) DT HJ5 v A 3.18b 0.67 1.80 7.20 21.13
1949-2000 4F- 1) ity il 3.30ab 1.40 1.20 7.70 42.45
2000 4F LA 9 3.54a 1.96 1.40 13.70 55.36
47 3.28 1.23 1.20 13.70 37.57
Fa € M TA] (min) ST Hi Ty 2.16¢ 1.23 0.80 13.00 56.97
1949-2000 4F-f S A 4.19b 229 1.30 15.80 54.82
2000 4 LA # 5.02a 3.62 1.00 19.20 71.97
el 3.19 2.53 0.80 19.20 79.56
VEERERE (cP)PV H 7 R 2488.48b 288.16 936.00 3335.00 11.58
1949-2000 4E 1 i Fif 2576.73a 379.44 1384.00 4062.00 14.73
2000 4E LA (9 5 A 2393.55¢ 340.81 1744.00 3402.00 14.24
423 2482.13 323.45 936.00 4062.00 13.03
FARRTEE (cP)TV 5 b AR 1584.36a 225.93 408.00 2354.00 14.26
1949-2000 4 1) ffy Ff 1541.35a 318.62 574.00 2517.00 20.67
2000 4 LA Y S 1524.50a 374.02 904.00 2540.00 24.53
ol 1562.80 284.62 408.00 2540.00 18.21
TEHAE (cP)BD H 5 A 904.12b 131.38 528.00 1298.00 14.53
1949-2000 4E 1 i Fif 1035.38a 125.57 674.00 1545.00 12.13
2000 4F LA Y 869.06¢ 187.61 287.00 1436.00 21.59
47 919.33 155.59 287.00 1545.00 16.92
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F1(4)
d TR e FHE i GNER NI A5 R %)
Quality traits Type Mean SD Mix. Max. cv
M (cP)FV Hb 5 3050.60a 294.64 1256.00 3995.00 9.66
1949-2000 4F 1,5 F 3028.84a 461.89 1476.00 4572.00 15.25
2000 4FLAJE Y b 3010.14a 389.57 2095.00 4075.00 12.94
Eoeti 3037.33 352.37 1256.00 4572.00 11.60
[l A:fF (cP)SB Hb 5 1466.24a 103.39 848.00 1759.00 7.05
1949-2000 4E 1 it il 1487.49a 160.68 902.00 2055.00 10.80
2000 4F LG Y b A 1485.65a 139.03 957.00 1804.00 9.36
el 1474.53 124.18 848.00 2055.00 8.42
WEAE ][] (min)PT H 6.00a 0.05 5.00 6.00 0.88
1949-2000 4T [ &y Fif 5.99a 0.10 5.00 6.00 1.61
2000 4 LU 19 il 5.97a 0.26 4.00 7.00 4.29
Eaid 5.99 0.14 4.00 7.00 2.28
WIfLIREE (°C)PST Hu 7 e 73.54¢ 8.44 67.00 90.00 11.47
1949-2000 41 fi B 79.94a 9.07 68.00 89.00 11.34
2000 4F LASE Y b A 77.41b 9.16 68.00 90.00 11.84
Exil 75.58 9.08 67.00 90.00 12.02

AFNE FAREFORARIZE R 2 7] 25 5 .75 (P<0.05)

Different lowercase letters indicate significant differences between different type (P<0.05) ; PC: Protein 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 quality traits 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
HuJ b il 1949-2000 £E 1 i il 2000 4 LA HY D
Local variety Varieties from 1949 to 2000 Varieties after 2000
FeRE Hoid
Kok K Kok
(%) (%) (%) (%) (%) (%)
Number Number Number
CP SP CP SP CP SP
I 103 33 32.04 9.22 13 12.62 12.15 57 55.34 40.43
il 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
\% 28 2 7.14 0.56 0 0 0 26 92.86 18.44
VI 190 147 77.37 41.06 17 8.95 15.89 26 13.68 18.44

A HLTT iR 358 1) L 1949-2000 4F[R] (19 ddFlr 108 47,2000 4E LS A di il 141 473
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 ten main quality traits of wheat germplasmin 6 groups

2.5 MRABRHEEIEN

HR 4 h A R 3 A0 ] [ 505 1fE GB/T 17320—
2013K/NEEFN BT i BT 0328 ) B AN IRl /N 22 it Py 3 22
il S AR A e BRSS9 AR TE ST
FH 2 3 TR0, B 1A 0 kS 3] 54 A R 55 A o 1
JE 535 AT 394 45 F1 99 453 5 T 1 A3 1% a5 3 558 A5 1 55
AR RN BT 23 T4 474 403 F1 22 43 5 WK 238 7K 51 7

®3 NEMREZMRERIEIRER

IS 5 bR HE D 523 B0 503 43 F1 2 44y 5 B 5 Ik 1] ik
BRI GS HFRIERN B3 58 30 F1389 1)y, 4308
TR A FRUE RO FI A 40y, 20 Bk ok
F O FE 366 695 15 1y Bl 15 Fp 5 A BR U
123 {3 B H 5/ INZZ B 5 1 A0 R BR 55 5 /N
e, BR2S 655 0 E—20 40t R B0 2 Oy v il /N2
JoT Ry b R 105 55 AR BT R 2000 45 DL B b A

Table 3 The compliance situation of main quality traits of wheat germplasm

IRFRFI T4 Number of germplsam reaching the standard

TR ATFBIRAR

Type EAB AR PC U T A7 5 i WGC 7K A WA FasE T H] ST Meet all four
indices

5§77 Strong gluten 394(>14%) 474(=30%) 503(=60%) 30(>8min) 4

Fh5: i Middle-strong gluten 64(>13%) 55(>28%) 62(>58%) 32(>6min) 15

B Middle gluten 50(=12.5%) 56(>26%) 40(=56%) 156(>3min) 123

554 Weak gluten 99(<12.5%) 22(<26%) 2(<56%) 389(<3min) 1

TE5 P BCE N B F AR GB/T 17320-2013 FPHLAE B AN RIS/ INAZ St bl £t S A
The figures in brackets are quality indices for the different types of wheat varieties specified in the national standard GB/T 17320-2013
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