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Agronomic Traits and Qualitative Characters Analysis of
Brassica napus-Sinapis alba Introgression Lines
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Abstract: Distant hybridization is recognized as an effective strategy enriching the genetic abundance of
the cultivated species. Taking use of the intergeneric hybrids of Brasssica napus ( cultivar Yangyou 6, referred
Y6 ) and Sinapis alba L. with somatic cell fusion as well as continuous backcrossing with Y6 and self-crossing,
a series of genetically-stable introgression lines were obtained. In this study, fourteen agronomic traits of 62
introgression lines were investigated. The correlation analysis, principal component analysis, regression analysis,
and cluster analysis were used to explore the relationship between agronomic traits and the main factors affecting

the yield per plant. The results revealed significant differences in agronomic traits among the introgression lines.
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The yield per plant was positively correlated with the silique number per plant, the number of effective branches,
and seeds per silique, but negatively correlated with the height of the primary branch. Principal component
analysis showed that, four principal components could reflect large proportion of the genetic variations that
observed in 14 agronomic traits, which are mainly related to traits such as silique number, plant height, silique
length, and 1000-grain weight. Regression analysis showed that 1000-grain weight, seeds per silique, secondary
effective branch number, plant height, and silique number per plant had pivotal effects on yield per plant. Some
introgression lines with excellent traits were characterized based on the agronomic characteristics. The silique
number of L8 significantly increased. The branch number of L3 and L7 significantly increased. The 1000-grain
weight of L42 and L49 significantly increased obviously. The yield per plant of L3 and L8 significantly increased.
Near infrared spectroscopy was used to analyze the seed quality characters of the introgression lines, and the
results revealed that glucosinolates, erucic acid, and linolenic acid showed great variation, which could be used
to select the materials with advantageous quality characters. Taken together, this study provided a successful
example of distant hybridization which served as an effective approach for the innovation of the Brassica napus L.
germplasm resources and the improvement of Brassica napus L. yield. The results of this study laid a theoretical
basis for Brassica napus L. breeding with these germplasm resources.

Key words: Brassica napus L.; Sinapis alba L.; somatic hybrid; agronomic traits; yield per plant;

qualitative characters
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Table 1 Variation of main agronomic traits of introgression lines

PR /IME KA W2 SEHEL bR A RE(%)
Traits Min. Max. Range Mean SD CV
¥k (em ) PH 137.68 203.90 66.22 179.37 13.23 7.37
SRS (em ) HPB 12.31 95.18 82.87 49.75 18.80 37.78
— AR PEBN 475 14.25 9.50 9.32 2.27 24.36
TR RS SEBN 0 21.31 21.31 5.57 4.93 88.42
FHEEE (em) LMI 46.45 94.85 48.40 66.55 9.32 14.00
F AT R SRS SNMF 47.25 97.50 50.25 7155 11.68 16.33
— KA R FE ESNPB 78.25 578.00 499.75 286.15 112.35 39.26
TR R A ESNSB 0 159.00 159.00 34.77 37.14 106.83
LWk AR S5 SNPP 128.75 724.75 596.00 392.47 146.80 37.40
FHh AR R (4 fem ) SD 0.80 1.41 0.61 1.09 0.13 11.79
FARKE (em ) SL 5.87 9.81 3.94 6.91 0.63 9.17
REfARI%L SS 17.88 33.83 15.95 25.54 3.1 12.18
TR (g)GW 3.56 5.11 1.55 4.18 0.37 8.93
HpkF=hE (g ) YPP 6.41 66.24 59.83 27.10 13.60 50.21
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Fig.3 Correlation analysis of agronomic traits
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Table 2 Eigenvectors and accumulative contribution rates of the agronomic traits
PRAR T4y Principal component
Traits 1 2 3 4
W5 PH 0.021 0.352 0.012 0.020
SIR R R HPB -0.121 0.072 -0.119 0.173
— WA BRI PEBN 0.140 -0.022 -0.039 -0.096
AR SEBN 0.137 -0.116 0.002 -0.039
TR LMI 0.066 0.334 0.222 -0.153
FHIE RS AL SNMF 0.084 0.325 -0.125 0.186
— AR AL ESNPB 0.147 0.053 -0.023 -0.022
AR AL ESNSB 0.131 -0.109 0.008 -0.109
Sbk A R % SNPP 0.152 0.039 -0.026 -0.029
F A A BE SD 0.034 0.021 -0.465 0.409
FARAHE SL 0.023 -0.064 0.476 0.187
RHFRIEL SS 0.077 -0.247 -0.095 0.011
Thi f GW 0.020 -0.042 0.240 0.733
Hbkr i YPP 0.145 -0.055 0.002 0.151
HFE{E Eigen value 6.411 2.239 1.693 1.143
TiHk% (% ) Contribution rate 45795 15.996 12.093 8.168
Z 5Tk (% ) Cumulative contribution rate 45.795 61.791 73.884 82.052

FPFEEFRRE FINI T 22, ST RIS R0 1 7 22 5 AR A8 e S 7 221 s
The eigenvalues in the table represent the variance of each principal component, and the contribution rate represents the ratio of the variance of each

principal component to the total variance of the original variable
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Fig.4 The regression analysis between the agronomic traits and yield per plant
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Fig.5 Dendrogram of cluster analysis for agronomic traits
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Table 3 Agronomic traits of prominent introgression lines

KRS Lines PEIR Traits
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Table4 Variation of main qualitative characters of introgression lines

Moy (%) e/ ME RME 2 ek i 22 TS FRE (%)
Components Min. Max. Range Mean SD Ccv
7K 43 Water content 4.63 6.31 1.68 5.41 0.37 6.84
il Oil content 24.74 44.56 19.82 37.11 3.69 9.94
FE 41 5T Protein content 22.33 35.07 12.74 28.96 3.10 10.70
T QA Glucosinolate 22.09 76.74 54,65 43.78 12.24 27.96
F¥ER Erucic acid 0.81 3.08 2.27 1.68 0.38 22.62
TR Palmitic acid 4.12 5.55 1.43 4.84 0.33 6.82
il — KR Palmitoleic acid 0.20 0.21 0.01 0.20 0.01 5.00
fifi figiz Stearic acid 0.99 2.39 1.4 1.93 0.24 12.44
1A Oleic acid 26.56 65.41 38.85 55.80 5.75 10.30
TR Linolic acid 16.19 26.10 9.91 22.00 2.24 10.18
AFJRRA Linolnic acid 6.63 12.32 5.69 10.00 1.44 14.40
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