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Variability analysis of quality traits in recombinant inbred lines

27K Parents

4 H 28 R BFA Recombinant inbred lines

[

Qi e TROG FRT PwEcmmz  EE mm o we  EREEUK

Ningchun 4 Ningchun 27  Mean= standard Range Skewness Kurtosis of variation
W 7K 3/ % Water absorption rate 57.07 54. 06 57.95+0. 17 8.87 0.07 —0.73 3.37
H#% /% Powdering rate 75.04 69.57 72.69+0.12 6.53 —0.18 —0.25 1.92
M1/ % Crude protein 13.77 13.3 15.4740.08 5.43 0.63 0.83 5.93
YLKE(E /mL Sedimentation value 26. 56 25.53 33.9820.3 19.29 0.18 0.3 10.16
FaE W] /min Stability time 7.57 7.95 7.1434+0. 25 12.89  —0.039 —0.46 16. 37
MBI/ % Wet gluten 28. 86 27.92 32.8840.19 12.71 0.61 0.93 6.51
fifi B 45 %0/ % Hardness index 60. 31 57.08 63.51+0.43 21.15 0.12 —0.79 7.63
BUR R/ (kg/m®) Volumic mass 794. 33 791.15 805.4041. 19 67.67 0.046  —0.61 1.68
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Table 2 Variability analysis of physiological traits of recombinant inbred lines

27K Parents

4] H 28 R BEA Recombinant inbred lines

A B R o B 2 0

Physiology trait FHRLG RS FHEEREE S fa ey EFAREUY
Ningchun 4 Ningchun 27  Mean= standard ko Skewness Kurtosis .

Range of variation
4% 2 Chlorophyll 53.6 14.3 50.55+0. 27 14.6 —0.37  —0.036 6.09
- TE AL A LAT 4.3 4.6 3.1740. 04 2.1 0.31 —0.41 13. 84
i )2 #3  Canopy temperature 27.2 27.6 27.95+0.06 2.9 0.14 —0.74 2.35

e A

el i 3 73 B A 19.73 19.06 19.20+0. 05 2.65 0.16 —0.47 3.04

Carbon isotope resolution
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Table 3  Variability analysis of yield traits of recombinant inbred lines

JEZR Parents

4 H 2 R BFE Recombinant inbred lines

AR

Yield trait RO TR PHESREE  SF i wy  STRM

Ningchun 4 Ningchun 27 Mean= standard Range Skewness Kurtosis of variation
¥k /cm Plant height 82.5 118.5 95.6840. 89 48 0.33 —0.62 10. 56
F# K /cm Panicle length 9.6 12. 13.07+0. 28 17. 33 0.05 0.11 8.45
2552 /B Number of filled spikelets 13.8 17. 15.4740.15 8.5 0.37 —0.05 11.01
AR/ Number of unfruitful spikelets 1.3 1. 1.5140.05 3.5 0.77 1.033 40. 95
TR Number of grains per spike 37.6 41. 41.02+0. 54 36. 4 0.73 1.35 14.99
K T & /g Grain mass per spike 1.7 1. 2.1240.03 1.9 0.76 0.31 17. 41
T-Rijfi & /g 1 000-grain mass 45.0 44, 51.79+0.43 25.6 0.098 0.058 9.32
7248/ (kg/667m”) Yield 535.6 500. 0 521.844.95 286. 6 —0.43  0.002 10.73
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FRFEE1000 grain mass
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% 7K 2 Water absorption
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& H Crude protein
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T 7 Wet gluten
T ¥ $5 %% Hardness index
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* AR 2 53K B F KT (P<C0. 05)» « x (L2 5 ik B35 K- (P<<0. 0D
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Fig. 1 Correlation analysis of various traits in recombinant inbred line population
T4 NEMNBTENFERE
Table 4 Selected characteristics and corresponding eigenvectors
PEAR Trait Prinl  Prin2 Prin3 Prind Prin5 Prin6 Prin7 Prin8 Prin9
R A B 667 m” 7 & Yield per 667 m” 0.19  0.19 —0.31 —0.16 —0.13 0.21 0.05 0.45 —0.11
rLO}:iraCte“S“C Bk Plant height 0.06 0.1 —0.25 —0.01 0.39 0.09 —0.07 0.04 0.82
1 Panicle length 0.11  0.09 —0.32 —0.1 —0.11 —0.58 0.22 0.03 —0.04
2552 /NEEL Number of filled spikelets  —0.11 0.03  0.33  0.34 0.35 0.26 —0.02 —0.23 —0.17
ANSZ/NEEL Number of unfruitful spikelets 0.02  —0.15 0.42 —0.14 —0.39 0.07 0.06 0.29 0.08
FUKI 80 Number of grains per spike 0.07 0.18 0.47 —0.2 0.01 —0.14 0.21 —0.17 0.25
HURL i Grain mass per spike 0.18 0.39 0.09 —0.15 0.23 —0.08 0.09 —0.07 —0.19
Tk ffi & 1 000-grain mass 0.03 0.07 —0.36 0.3 0.15 0.1 0.34 —0.23 —0.23
W43 Chlorophyll 0.17 0.41 0.16 —0.23 0.21 —0.04 —0.003 0.05 —0.1
A LAT 0.24 0.39 0.09 —0.11 —0.001 0.25 0.18 0.04 —0.037
5ef 2 Canopy temperature 0.17 0.05 —0.09 0.18 —0.35 0.51 —0.30 —0.003 0.14
Eﬁﬁfﬁiﬁﬁiiiﬁmm 0.06 0.07 0.08 0.32 0.27 —0.005 0.37 0.65 —0.13
% 7K % Water absorption 0.29 0. 06 0.15 0.45 —0.18 —0.18 —0.006 0.004 0.2
H A E Powdering rate 0.09 0.3 —0.01 0.24 —0.28 —0.21 —0.29 —0.12 —0.04
M Crude protein 0.31 —0.32 0.09 —0.003 0.17 —0.1 0.25 0.08 —0.02
LM Sedimentaion value 0.39 —0.24 0.01 —0.015 0.13 0.001 —0.03 —0.05 —0.09
FaE R IE] Stability time 0.37 —0.22 —0.06 —0.19 0.11 0.12 —0.2 —0.1 —0.12
B Al Wet gluten 0.34 —0.29 0.09 0.08 0.14 —0.14 0.23 0.07 0.02
T & $5 40 Hardness index 0.33 0.13 0.0l 0.31 —0.2 —0.08 —0.22 —0.16 0.08
RFLUT Volumic mass 0.28 —0.08 —0.1 —0.28 —0.11 0.21 —0.47 —0.28 —0.03
FEAE 5] i Eigenvalue 4.72  3.46  1.87 1.72 1.56 1.27 0.98 0.92 0.81
ZMTTAER /Y Cumulative rate 24 41 50 59 67 73 78 83 87
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Fig. 2 Cluster analysis of population materials
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Correlation Analysis of Quality Traits, Yield and Physiological Traits
in Recombinant Self-Incompatible Lines of Spring Wheat

MA Sishuang'”’, WANG Jingdong'*,BAI Haibo'"*,HUI Jian'"”,
CHEN Xiaojun'*,SHI Lei"*,ZHANG Shangpei® and LI Shuhua'**

(1. Agricultural Biotechnology Research Center,Ningxia Academy of Agricultural and Forestry Sciences, Yinchuan
750002 China;2. Ningxia Key Laboratory of Agricultural Biotechnology, Yinchuan 750002, China;

3. Guyuan Branch of Ningxia Academy of Agricultural and Forestry Sciences,Guyuan Ningxia 756000, China)

Abstract In this study.we created a recombinant self-incompatible line by crossing 128 family lines of
‘Ningchun 4’ with ‘Ningchun 27’. We analyzed 20 traits such as yield,leaf area index,carbon isotope
resolution,and gluten content to examine their interrelationships. The results indicated substantial
variation within the population,wide dispersion for each trait,and a significant degree of superparental
inheritance. Correlation analysis indicated a robust correlation between physiological and quality traits,
with canopy temperature,carbon isotope discrimination,and both quality and yield traits exerting sig-
nificant influence; the yield traits exhibited positive correlations with quality traits. Principal compo-
nent analysis of 20 traits, with eigenvectors contributing cumulatively to 87%,led to the selection of
specific traits, including settling value, stabilization time, wet gluten content, hardness index, crude
protein content,number of infertile spikelets, number of grains, water absorption rate, plant height,
number of fruiting spikelets, canopy temperature, thousand kernel mass,and carbon isotope discrimi-
nation. These traits were subsequently categorized into nine clusters. The ninth cluster exhibited high
yield and quality,along with superior agronomic water use efficiency,providing valuable resources for
future breeding.

Key words Spring wheat; Recombinant self-reproducing lines; Yield traits; Quality traits; Physiolog-

ical traits
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