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Table 1. Frequency distribution of morphological traits in germplasm of Brassica chinensis
L. var. chinensis.

FEELfE Cultivars

GREEIR Traits THEEFE]E Accessions N Taiwan H 4 Japan Total
(%) H' (%) H' (%) H' (%) H'
1. fH¥RIERE Growth habit 0.36 0.41 0.30 0.37
BT Erect 14.0 20.0 - 13.5
>fBHAE Semi-open type 69.0 60.0 50.0 67.6
BH7E Open type 17.0 20.0 50.0 18.9
2. BEFBA Leaf color 0.34 0.29 0.24 0.37
R #% Light green 25.7 40.0 75.0 31.8
=%k Yellow green 68.6 60.0 - 61.4
#k Green 5.7 - 25.0 6.8
3. %H‘%ﬁ Leaf surface 0.50 0.58 0.24 0.53
SE Smooth 10.0 20.0 - 10.8
s Micro wrinkle 40.0 40.0 - 37.8
% Wrinkle 43.0 20.0 75.0 40.5
{R&E Very wrinkle 7.0 20.0 25.0 10.8
4. ®EE Leaf hairness 0.27 0.22 0.24 0.37
. None 17.9 80.0 75.0 324
7P Sparse 78.6 20.0 - 62.2
% Intermediate 3.6 - - 2.7
1{R%4 Abundant - - 25.0 2.7
5. EELZIIR Leaf margin 0.18 0.22 0.45 0.23
%% Entire 88.6 80.0 50.0 84.1
PWEAR Undulate 2.9 - 25.0 4.6
@ik Dentate 8.6 20.0 25.0 114
6. TELZEH] Leaf edge notch 0.32 0.22 0.24 0.37
i Absent 71.0 80.0 - 65.9
3 Shallow 23.0 - 75.0 25.0
% Deep 6.0 20.0 25.0 9.1
7. BEFQUE Leaf shape of apex 0.29 0.30 0.30 0.31
#ijZ Obtuse 48.6 20.0 44 .4 47.7
#17 Acute 5.7 - - 4.6
U}, Emarginate 5.7 40.0 22.2 9.1
# Curling inward 40.0 40.0 333 38.6
8. HEFHEA Leaf petiole color 0.35 0.29 0.45 0.37
F White 57.0 60.0 50.0 56.8
W4k Light green 39.0 40.0 25.0 37.8
% Yellow green 4.0 - 25.0 5.4
9. #1Z Flower stalk formation 0.37 0.46 0.00 0.42
B Early 7.7 40.0 - 12.5
& Medium 61.5 20.0 - 53.1
i Late 30.8 40.0 100.0 344
10154 £2 Growth vigor 0.43 0.22 0.30 0.45
58 Strength 14.3 20.0 50.0 18.2
F Medium 514 - 50.0 45.5

5% Weak 343 80.0 - 36.4




(42) BB B2 SR R ST Fe e iR et 71 1

3 2. /N SR R E RS R AT

Table 2. Cluster analysis for horticultural traits in 35 accessions of B. chinensis L. var.
chinensis.

BFE Cluster

EEMEAR traits

A-1 A-2 B-1.1 B-1.2 B-2.1 B-2.2
fEIkEEEE Plant fresh weight (g plant™)
#EH Leaf 58.0 43.9 35.5 39.8 18.7 25.8
ZER Petiole 72.4 60.4 44.1 37.8 21.3 27.0
it 35 Shoot 1348 107.1 825  79.6 427 547
- Leaf
£ Length (cm) 325 25.1 15.5 22.1 19.9 21.9
= Width (cm) 19.4 14.4 13.5 16.9 12.6 15.9
J& Thickness (mm) 0.3 0.4 0.5 0.4 0.3 0.4
EEHTE Leaf area (m?) 19.3 14.7 8.8 12.9 6.5 9.5
ZEHA Petiole
% Length (cm) 24.6 25.8 17.9 20.5 19.9 20.8
H Width (mm) 28.5 21.8 20.0 18.7 15.2 16.2
J£ Diameter (mm) 4.8 4.6 6.1 4.6 4.3 4.8
EEH-EAH Leaf color
L 49.8 38.1 34.1 46.7 335 452
-140  -10.5 -10.0  -11.9 9.6  -11.1

b 22.4 16.9 12.1 21.0 15.0 20.2
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Table 3. Variation and component scores of the first four principal components of genetic
divergence in 35 accessions of B. chinensis L. var. chinensis based on horticultural

traits.
BME VA9 Bkl e oo Fr R

B Principal component eigenvector

EZMEAR Traits

N
/.

Min Mean Max. SD CV PC, PC, PC,
fEkREEE Plant fresh weight (g plant™)

#EH Leaf 13.0 33.0 88.3 13.1 39.7 0.35 0.09 0.32
EENF Petiole 10.5 354 93.5 15.6 44.0 0.36 0.25 0.04
#h_# Shoot 26.0 70.6  187.7 27.8 393 0.38 0.20 0.17
TEH- Leaf
£ Length (cm) 13.0 22.6 38.0 42 18.7 0.32 0.08 -0.15
H Width (cm) 9.5 16.1 22.0 2.5 15.5 0.27 -0.24 -0.22
JE Thickness (mm) 0.2 04 0.7 0.1 254 -0.05 -0.06 0.73
TEEFE Leaf area (mz) 5.1 11.3 29.3 3.9 34.8 0.37 0.02 0.22

TEFH Petiole

£ Length (cm) 15.5 21.2 29.0 3.1 14.6 0.22 0.25 -0.36

E Width (cm) 8.5 18.1 31.5 4.5 24.7 0.32 0.24 -0.15

J£ Diameter (mm) 33 4.8 8.4 0.7 15.7 0.05 -0.05 0.18
BEHEHE  Leaf color

L 13.7 44.8 63.5 9.9 22.1 0.20 -0.53 -0.04

a -194  -113 -3.7 3.0 -267 -0.22 0.38 -0.08

b 7.6 19.9 28.6 4.4 22.0 0.20 -0.53 -0.13
¥{E Eigenvalue 5.9 2.4 1.4
B Proportion variance (%) 455 184 11.1

=3
ZfE  Cumulative variance (%) 455 639 750
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Fig. 1. Cluster analysis showing the relationships among 35 accessions of B. Chinensis L. var.
Chinensis based on horticultural traits.
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Fig. 2. Plot of the first and second components for 35 accessions of B. Chinensis L. var. Chinensis.
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Diversity in Morphological and Horticultural Traits in
Brassica chinensis L. var. chinensis '

Hsiu-Jung Chang Chian >

Abstract

The experiment was to study the morphological diversity of B. chinensis L. var.
chinensis accessions, and evaluated their horticultural traits in order to know the potential
use of the local accessions incorporated to breeding programs in the future. Thirty-five
accessions were either local landraces or obtained from farmers in the western Taiwan.
Genetic diversity based on morphological traits showed a high level of variation among
accessions. Higher polymorphism was exhibited in growth vigor and leaf surface, while
lower polymorphism in leaf margins and leaf hairiness. Cluster and principal component
analyses based on horticultural traits were to obtain information on the usefulness of the
traits and to determine relationships among them. Cluster analysis displayed a wide range
of diversity for traits, and pooled accessions of similar characteristics in a same cluster.
Principal component analysis showed that the first two principal components accounted for
63.9% of the variability among the 35 accessions and was associated with plant leaf, petiole
and shoots fresh weight, leaf length, leaf area and petiole width, and leaf colors. The first two
principal components were plotted to observe the relationships among the accessions. In
subgroup A-1, TYC37 and TYC38 on the top of the plot could be utilized in hybridization
program to develop high plant fresh weight and lighter leaf color. However, deeper green
leaf, thinner leaf and stem need to be combined with some accessions for lighter green leaf

color, thicker leaf, longer petiole, and larger petiole diameter, to develop elite cultivars.

Key words : Brassica chinensis L. var. chinensis, horticultural traits, clustering,

Principal component
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