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Genetic Analysis of Main Agronomic Traits in Cabbage
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Abstract: To realize the variations of the main agronomic characters of cabbage and their relationship, ge—
netic analysis and correlation analysis of angular divergence, number of outer leaves, head height , head di-
ameter, index of head shape, length of central column, length of central column/head height, density of
head, growth period and head mean weight were conducted in 14 varieties of different types in Brassica olera—
cea var. capitata. The results showed the 10 traits had high genetic diversity, and the coefficient of variation
(CV) of the 10 traits ranged from 6. 97% ( head height) to 25.44% ( head diameter) , and heritability
ranged from 22.52% ( head height) to 97.79% ( growth period) . Except head height, the other 9 traits had
close correlation. Factor analysis indicated that the 10 traits of the varieties might be simplified to 3 independ-
ent traits groups controlled by 3 main factors. Factor 1 was a high — yield factor; Factor 2 was considered to
control the length of central column; Factor 3 was a head height factor. The accumulative contribution rate of
the 3 major factors to total variation accounted for 96. 38% , maintaining most information of the 10 traits.
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Tab.1 The varieties and their maturity in cabbage

AR Ao s Bk

Variety Maturity Variety Maturity
AC101 FL2# Early maturing AC 108 FL2# Farly maturing
AC 102 B8 Early maturing AC 109 M2 Late maturing
AC 103 FL2# Farly maturing AC 110 A Middle maturing
AC 104 FEL# Extreme early maturing AC 111 i #h Late maturing
AC 105 H B2 Extreme early maturing AC 112 fizk Middle maturing
AC 106 F2 Early maturing AC 113 M Late maturing
AC 107 FL.2# Farly maturing AC 114 2% Late maturing
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IAFRET 2009 48 11 HAEEFE R L9 H 3 HArw,9 H 22 HE, #4780 40 cm x40 emo R HIBE
PLIX RGBT, 3 IREE AL, B/ NXCRE 46 PR B/NXTERBUEZEE 40 kg ZANE 1.0 kg FHPHIE 1.5 kg 1
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tation) 43 i F 7 22 R IEAC eSS ( varimax rotation ) FHRAE KT €45 ( promax rotation) J5¥. F Excel
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Tab.2 The coefficient of variation( VC) and heritability of the traits in cabbage

PER AR I E it 22 TRER/% w1 T11%
Traits Range Mean Std. Deviation Ccv Heritability
5 /c
FHRE fom 51.75 ~66.20 60.589 3 4.537 54 7.49 93.05
Angular divergence
A%/
e 12.60 ~17.40 15.5357 1.550 98 9.98 82.03
Number of outer leaves
BRE /em
12.90 ~ 15.60 13.892 9 0.969 11 6.97 22.52
Head height
BR1% /em
12.00 ~24.80 17.942 9 4.564 19 25.44 95.43
Head diameter
}\‘ﬂ:} =¥3
RLELE 0.54~1.13 0.822 1 0.205 81 25.03 89.84
Index of head shape
DMK/
O em 4.00 ~5.70 4.828 6 0.553 91 11.47 47.87
Length of central column
DR /3R B Length of
PO /BRE Length o 0.29 ~0.43 0.35 0.047 56 13.59 44.83
central column/head height ratio
Sy
BRI 0.39 ~0.81 0.5757 0.140 92 24.47 80.23
Density of head
BHi/d
EFH 110 ~ 152 133.214 3 12.962 54 9.73 97.79
Growth period
I ER B/ k
R ke 0.82~1.78 1.272 9 0.342 89 26.94 96. 14

Head mean weight
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Tab.3 Bivariate test among 10 traits in cabbage

X, X, X, X, X, X, X, X, X, X,
X, 1 0.806™  0.085 0.915™ -0.905™ 0.749™  0.583"  -0.924™ 0.941™  0.918*
X, 0.806™ 1 -0.161  0.747™  -0.789™ 0.473 0. 462 -0.634"  0.835"  0.773*
X, 0.085 —-0.161 1 -0.026 0.252 -0.012  -0.504 -0.253  0.153  -0.004

X, 0.915™ 0.747™ -0.026 1 -0.959™  0.788*  0.679™ -0.932* 0.907"  0.993*
X -0.905 -0.789™  0.252 -0.959™ 1 -0.777"  -0.779™ 0.860™ -0.856™ —-0.946™
X 0.749™ 0.473  -0.012 0.788* -0.777" 1 0.867™ -0.795 0.620° 0.775™
x; 0.583" 0.462  -0.504 0.679™ -0.779™ 0.867™ 1 -0.553" 0.438 0. 655
X —0.94™-0.634" -0.253 -0.932™ 0.860™ —-0.795™ -0.553" 1 -0.894™ -0.915™
X, 0.941* 0.835™  0.153  0.907™ -0.856™ 0.620" 0. 438 -0.894™ 1 0.920™
Xy 0.918™ 0.773™ -0.004  0.993™  -0.946™ 0.775™  0.655° -0.915™ 0.920" 1

ok FRHRMAR ¥ FORAOCRE ( MEIL) -

*% Correlation is significant at the 0.01 level (2 — tailed) ; * Correlation is significant at the 0. 05 level ( 2 — tailed) .
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Tab.4 Factor loading matrix after varimax rotation

PR + Factor
Traits 1 2 3
FFIRBE Angular divergence 0.853 0.459 0.099
APH$L Number of outer leaves 0.923 0.085 -0.222
Bk Head height 0.034 -0.084 0.989
k% Head diameter 0.801 0. 565 0. 007
BRIEF5 5K Index of head shape -0.786 -0.561 0.220
HUL A Length of central column 0.380 0.905 0.030
FuC K /BRE Length of central column/head height 0.283 0.835 -0.459
ZESZHF Density of head -0.734 -0.587 -0.295
AW Growth period 0.930 0.291 0.154
PFRE Head mean weight 0.823 0.530 0.019
HHAF{H Eigenvalues 5.146 3.085 1.408
Zi 5k /% Cumulative rate 51.46 82.30 96.38

&5 MXBEFHEXIERE

Tab.5 Factor correlation matrix after promax rotation

A Factor 1 2 3
1 1.000 0.704 0.121
2 0.704 1.000 -0.013
3 0.121 -0.013 1.000
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