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Abstract: Taking 63 individuals of four morphological types (including types of purple petal-hairy fruit,
purple petal-glabrous fruit, white petal-glabrous fruit and white petal-hairy fruit) of Orychophragmus
violaceus (L.) O. E. Schulz collected from four sample plots in Nanjing City of Jiangsu Province as the
research objects, zymograms of peroxidase isozyme (POD), alcohol dehydrogenase ( ADH), glutamate
dehydrogenase ( GDH) , superoxide dismutase (SOD) and polyphenol oxidase ( PPO) were analyzed by
SDS-PAGE technology. And the genetic diversity of four morphological types of O. violaceus was studied
on the basis of zymogram analysis results of five allozymes. The results show that five allozyme systems
contain 12 loci and 32 alleles, in which, POD-1, POD4, POD-5, POD-6, ADH-1, PPO-1, SOD-1 and
SOD-2 are polymorphic loci. Besides common bands, every type of O. violaceus possesses self-specific
zymogram feature, in which, b-band and c-band of GDH-2 are unique allozyme band of purple and white
petal type, respectively. Percentage of polymorphic loci ( PPL) of types of purple petal-hairy fruit,
purple petal-glabrous fruit and white petal-hairy fruit all are 58.33% , while that of white petal-glabrous
fruit type is 66.67% . And their average number of alleles per locus of types of purple petal-hairy fruit,
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purple petal-glabrous fruit, white petal-glabrous fruit and white petal-hairy fruit is 2.42, 2.25, 2.42 and
1.83, their average expected heterozygosity is 0. 35, 0.30, 0.38 and 0.29, respectively. Average of
total genetic diversity of four moprphological types of O. violaceus is 0. 61, average of genetic diversity
within types is 0. 49, which is obviously higher than that among types (0.12). Average of genetic
differentiation among types is 0. 195, showing 80.5% of total genetic diversity of O. violaceus originates
from within types. The genetic identity between purple petal-glabrous fruit type and white petal-hairy fruit
type is the lowest (0.724 4) with the largest genetic distance (0.322 5), while that between two white
petal types is the highest (0.954 1) with the smallest genetic distance (0.047 1). Tt is suggested that
both intraspecific variation degree and genetic differentiation degree of 0. wviolaceus are higher, but
genetic similarity within each type is high.

Key words: Orychophragmus violaceus (L.) O. E. Schulz; morphological type; allozyme; genetic

diversity ; genetic differentiation
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Table 1 Analysis on allele frequency of five allozymes from different morphological types of Orychophragmus violaceus (L.) O. E. Schulz
E*ﬁ%ﬁ%%%*%%ﬁﬁ$” EK@%%%%%¢W%E%$”
N, =ne frequency in 3 s ne frequency in
gﬁi é%iiiﬁ different ty-peseff 0. Ziolaceusl) {[l.(l;i‘s %Aﬁﬁiﬁ different types t()lf 0. Ziolaceusi)
™ G BG BM ™M G BG BM

POD-1 0.3750 0.4000 0.8000 0.6670 GDH-1 a 1.0000 1.0000 1.0000 1.0000
0.3875 0.4500 0.2000 0.3330 GDH-2 a 1.0000 1.0000 0.0000 0.0000
e 0.2375 0.1500 0.0000 0.0000 b 0.0000 0.0000 1.0000 1.0000
POD-2 a 1.000 0 1.000 0 1.000 0 1.0000 ADH-1 a 1.000 0 1.000 0 0.500 0 0.5000
POD-3 a 1.0000 1.0000 1.0000 1.0000 b 0.0000 0.0000 0.5000 0.5000
POD-4 a 0.0000 0.0500 0.1447 0.5000 PPO-1 a 0.6250 0.8695 0.4761 1.0000
b 0.3725 0.1006 0.5000 0.5000 b 0.0313 0.0434 0.2691 0.0000
c 0.1250 0.4750 0.1447 0.0000 c 0.0312 0.0000 0.2072 0.0000
d 0.5125 0.3750 0.2105 0.0000 d 0.3125 0.0871 0.0476 0.0000
POD-5 a 0.5750 0.607G 0.0000 0.0000 SOD-1 a 0.4650 0.8333 0.3773 0.3333
; b 0.1750 0.0000 0.5000 0.5000 b 0.4650 0.0000 0.2830 0.3333
c 0.2500 0.3930 0.5000 0.5000 c 0.0700 0.1667 0.3397 0.3333
POD-6 a 0.4875 0.5125 0.6125  0.8334 SOD-2 a 0.4736 0.4225 0.4318 0.4285
b 0.2250 0.2250 0.1125 0.0833 b 0.2105 0.1277 0.1818 0.0143
c 0.2500 0.2000 0.2375 0.0833 c 0.0789 0.2553 0.1136 0.0000
d 0.0375 0.0625 0.0375 0.0000 d 0.2370 0.1915 0.2728 0.4285

V7M. ®7EFEEKH Type of purple petal-hairy fruit; ZG: 4532355 Type of purple petal-glabrous fruit; BG: FEE 3 255 Type of white petal-

glabrous fruit; BM: HEBRIEH] Type of white petal-hairy fruit.
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Table 2  Analysis on genetic variation of different loci of five
allozymes from different morphological types of Orychophragmus
violaceus. (L.) O. E. Schulz"

ERRRBEEET NP ERGE

Expected heterozygosity in different types of 0. wviolaceus

(A=}
Locus
M G- - BG BM P
: Average
POD-1 0.65 0.62 0.32 0.44 0.51
POD-2 0.00 ~ 0.00 0.00 0.00 0.00
POD-3 0.00 0.00 0.00 0.00 0.00
POD-4 0.58 0.62 0.66 0.50 0.59
POD-5 0.58 0.48 0.50 0.50 0.51
POD-6 0.65 0.64 0.55 0.29 0.53
GDH-1 0.00 0.00 0.00 0.00 0.00
GDH-2 0.00 0.00 0.00 0.00 0.00
ADH-1 0.00 0.00 0.50 0.50 0.25
PPO-1 0.51 0.23 0.66 0.00 0.35
SOD-1 0.56 0.28 0.66 0.67 0.54
SOD-2 0.67 0.70 0.69 0.63 0.67
H, 0.35 0.30 0.38 0.29 0.33
PPL/ % 58.33 58.33 66.67 58.33 60.42
A 2.42 2.25 2.42 1.83 2.23

D7ZM, %75% 5263 Type of purple petal-hairy fruit; ZG: ¥EIER I
#l Type of purple petal-glabrous fruit; BG: H £ KA Type of
white petal-glabrous fruit; BM: £ R 3% Type of white petal-
hairy fruit. H,; PRI 4 & Average expected heterozygosity;
PPL. AR E4% Percentage of polymorphic loci; A: B
Sy EE M Average number of alleles per locus.
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Table 3 Analyses on genetic diversity and differentiation of different
loci of five allozymes from different morphological types of
Orychophragmus violaceus (L.} O. E. Schulz"

fss  Locus Hy Hy Dsr Geor

POD-1 0.56 0.51 0.05 0.09
POD-4 0.72 0.59 0.13 0.18
POD-S 0.66 0.51 0.15 0.23
POD-6 0.85 0.53 0.32 0.38
ADH-1 0.37 0.25 0.12 0.32
PPO-1 0.43 0.35 0.08 0.19
SOD-1 0.62 0.54 0.08 0.13
SOD-2 0.70 0.67 0.03 0.04
EH{H Average 0.61 0.49 0.12 0.195

DH,: BIEHAZHE Total genetic diversity; Hy: KRN ENEZHE
Genetic diversity within types; Dgr: Z57% B} 3L H Z B Genetic
diversity among types; Ggr: 25 % [H] #9 2& B 41 4k 5 #( Genetic

differentiation among types.

4 LA RREEE S ANEAEE 12 MR AERZ
BB HIfE R0, 61 BRIy LR S R BEF AN
0.49, Bl B A TR REE SRR FIE(0.12) . K
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ig ETEEMONNARE SR EEEREREENEE -
'ﬁble 4  Genetic-distance and genetic identity of different morpho-

logical types of Orychophragmus violaceus (L.) O. E. Schulz based on
allozyme analysis"!

WAL B R — B

Genetic distance or genetic identity?)

R

Type M G BG BM
™ - 0.0499 0.2800 0.304 9
G 0.9513 - 0.314 1 0.3225
BG 0.755 8 0.730 4 - 0.047 1
BM 0.7372 0.724 4 0.954 1 -

D ZM. %645 557 Type of purple petal-hairy fruit; ZG: EFEERK
%S Type of purple petal-glabrous fruit; BG: BN R E Type of
white petal-glabrous fruit; BM: {46 B R 35 Type of white petal-
hairy fruit.
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