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Analysis of Agronomic and Quality Traits in the Progeny
of Durum Wheat-Common Wheat Hybrids
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YANG Mingming, ZHAO Wanchun, LI Xiaoyan, DONG Jian
(College of Agronomy. Northwest A&.F University, Yangling, Shaanxi 712100, China)

Abstract:In order to provide abundant materials for genetic improvement and breeding of new wheat
varieties, the agronomic traits, stripe rust resistance and quality traits of 161 F; lines derived from a
crossing between durum wheat and common wheat were determined; the correlation analysis and prin-
cipal component analysis of the main traits were carried out, and 0. 1K gene array was used for the
functional gene analysis. The results showed that the top three lines were the number of 137, 98 and
155, respectively. The Q-type cluster analysis of the tested traits showed that the 161 lines were di-
vided into five groups, among which group [l showed the best comprehensive performance, including
60 lines, with high resistance to stripe rust, tight spikelet arrangement, high protein content and
good quality, and the number 10 line was the most representative. The distribution of population
functional genes was analyzed by 0. 1K array, and it was found that the offspring of F; population con-
tained TaCwi-Al , Qpht-2D and Yrl7 genes., which had positive effects on increasing 1 000-grain
weight, reducing plant height, and resisting to stripe rust. The agronomic and quality traits of the
161 lines varied greatly, and the genetic diversity was rich. The top three lines that the number of

137, 98 and 155, and the third group from Q-type can be used for genetic improvement of wheat agro-
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Table 1 Main agronomic traits of the Fs population

PEAR A LA /A BRME T E 5 FRR o 4 g 2
Trait Female Male Min Max Mean CV/% SD
SL/cm 8.12 8. 10 6.37 12.53 10. 38 10. 40 1.08
GNS 59.58 63.5 33.00 61.33 47.70 11.51 5.49
PH/cm 93. 60 83.57 67. 20 110. 20 90. 82 10.78 9.79
TGW/g 49. 25 50. 45 37.50 62. 68 51.95 8.12 4.22
IT 1 5 1 8 3 78.55 2
SE/ % 5.0 60. 0 5.0 80. 0 26.7 95. 20 25. 4

Min: Fe /M s Max: e KA : CV 28 5 R A SD: AR 22 5 SL B4 s GNS BRI EG PH R #5 s TGW . TRLTE 5 1T 800 5 9 SE. " &

K. TH.

Min: Minimum; Max: Maximum; CV: Coefficient of variation; SD: Standard deviation; SL: Spike length; GNS: Grain number

per spike; PH: Plant height; TGW. Thousand grains weight; IT: Infection type; SE: Severity. The same below.

R2 F BEmRERRA

Table 2 Performance of quality traits of F, progeny population

RN AR LA R/ME R KA P R E s A s 2
Trait Female Male Min Max Mean CV/% SD
PC/% 13.35 12.45 10. 03 14.78 12. 24 7.19 0.88
PV/cP 855 910 378 3 007 1820 35.13 639
TV/cP 660 661 314 2 746 1564 39. 45 618
FV/cP 1584 1428 403 3590 2 189 32.85 713
PT/min 5. 60 5.73 3.08 6. 87 5.15 19. 61 1.01
ST/min 16. 10 2. 60 1.70 14. 00 5.42 61.07 3.31
DT/min 6.32 3.20 2.40 10. 50 4.61 34.49 1.59
FQN/% 72.3 56. 2 47.9 82.0 64.1 13.50 8.6
HMW-GS 3.0 9.0 7.0 10.0 8.3 13.67 1.1
WD/FU 86.3 52.8 20.0 110.0 66. 2 35.10 23.2

PC 3 H B & 3 PV W (E A TV AR Rl E
GS: WA TREMFEAWS;WD: S5, TR,

sFV e RS B PT W AE B[] 5 ST A2 % B ] ; DT % W 1] s FQN 2 B T

Ji s HMW-

PC. Protein content; PV: Peak viscosity; TV: Trough viscosity; FV. Final viscosity; PT: Peak time; ST: Stability time; DT: De-

velopment time; FQN: Quality number; HMW-GS: Score of high molecular weight glutenin subunits; WD. Weakening degree. The

same below.
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Table 3 Correlation coefficients of agronomic traits in Fs; generation

PR 3N RL B 3] T E RIREY JeE
Trait SL GNS TGW Infection type Severity
SL 1
GNS 0.438" " 1
PH 0.182" 0.010
TGW 0.126 —0.059 0.222"" 1
1T —0.045 —0.108 —0.483" " —0.116 1
SE —0.001 —0.134 —0.442" " —0.064 —0.116 1

* . P<<0.05; * %, P<C0.01, % 4 [, The same in table 4.

®4 SEBRIERREREHBEXE

Table 4 Correlation between the main quality traits of the tested lines

Trait PC PV TV FV ST DT FQN HMW-GS WD
PC 1

PV 0.092 1

TV —0.050 0.871*"* 1

FV —0.024 0.895" " 0.977" " 1

PT —0.138 0.532** 0.713" " 0.708"*

ST —0.099 —0.074 —0.087 —0.065 —0.032 1

DT —0.060 —0.103 —0.139 —0.121 —0.089 0.876 "~ 1

FQN —0.037 —0.019 —0.019 —0.035 0. 005 0.815"~ 0.693" " 1

HMW-GS 0.001 0.013 0.013 —0.054 0.037 —0.009 0.006 —0.083 1
WD 0.035 0.015 0. 007 0. 007 —0.041 —0.646"* —0.491" " —0.929" " 0. 081 1
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Table 5 Principal component analysis of agronomic

traits of F, lines

Trait PCl1 PC2 PC3
SL 0.023 0.833 0.279
GNS —0.110 0. 842 —0.227
PH —0. 605 0.091 0. 461
TGW —0.036 —0.001 0. 902
IT 0. 965 —0.034 —0.038
SE 0.965 —0.026 0.037
ChVv 2.352 1.374 1. 085
CR/% 39.198 22.903 18. 089
AC/% 39.198 62.100 80.190

PCL:8F — E o s PC2: 5 — F M3 s PC3 35 = 4> s ChV:
FEAEAE ; CR: 510K s AC: Bt stlk%., TR,

PC1: The first principal component; PC2: The second prin-
cipal component; PC3: The third principal component; ChV:
Characteristic value; CR: Contribution rate; AC: Accumulative

contribution. The same in table 6.

x6 F B#ENBRERERSSINER
Table 6 Principal component analysis results of

quality traits of F; lines

'ﬁiﬁ PC1 PC2 PC3 PC4
PC 0. 050 —0.051 0. 000 0. 997
PV 0. 997 —0.013 0. 005 0. 042
TV 0. 999 —0.018 0.010 0.026
FV 0. 997 —0.022 0. 009 0. 020
PT 0.993 —0.024 0. 007 0. 007

HMW-GS 0.016 —0.054 0. 992 0. 000
ST —0.055 0.933  —0.045  —0.069
DT 0.003 0. 780 0.106 0.017

WD 0.010 —0.990 0.098 0.021

FQN —0.010 0.968 —0.075 —0.020
ChV 4.018 3.223 1. 000 0. 986

CR/% 40,178 32.229 9.996 9. 864
AC/% 40.178 72. 406 82. 402 92. 266
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Fig. 1 Comprehensive clustering of agronomic

and quality traits of the wheat population
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Table 7 Detection result of functional genes in Fs; population

Trait Gene Frequency/ % Counts
Ay Tabasl 80.12 129
Grain weight
TaGW2-6A 56.52 91
TaCwi-Al 4.97 8
TaSus2-2B 54, 04 87
B Rht-BI1b 59.01 95
Plant height
Rht-DI1b 55.28 89
Rht-8 52. 80 85
Qpht-2D 59.01 95
Rht24 AP2 55.28 89
T Yr5 81.99 132
Stripe rust
Yri7 65.22 105
Yr30 74.53 120
Yr78 80. 12 129
Yr82 14. 29 23

@ PHYE Positive
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Fig.2 Effects of grain weight, plant height, and stripe rust resistance genes on the corresponding traits
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