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Abstract The genetic diversity of 30 accessions of Chinese flowering cabbages and relatives were analyzed based on morpholo-
gical characteristics and SRAP markers. The results showed that totally 111 polymorphic fragments in the tested 30 Chinese cabbage
materials were generated by 28 pairs of SRAP primers. The molecular genetic similarity coefficient ranged from 0.79 to 1.0. While it
was very obvious that 30 Chinese cabbages exhibited rich genetic variation in morphology, and the variation coefficient of twelve
biological characters ranged from 0.169 to 2.121, the maximize variation coefficients of the phenotype was applied to the petiole
colour with the genetic diversity index (H) from 0.106 to 0.664 in range. The relationship analysis on the phenotypic traits and SRAP
markers presented that correlation coefficient reached 0.367 (P=0.05).
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Figure 1 Dendrogram constructed by cluster analysis based on
phenotypic traits
Note: The serial number of the tested materials indicated as the
same as table 1
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Tablel A list of names of 30 Chinese flowering cabbage and relatives

el TRE) LY EES HRYH
Category Serial no. Name of cultivars Origin
UNEPS 1 A I AL RFE R SR
Small Chinese cabbage Nongpunaibaicai Guangzhou Academy of Agricultural sciences
2 RIS A T AR 2T
Aijiaoshuyao ingjiangbai Guangzhou Academy of Agricultural sciences
LI 3 PUFL-19 T~ NI AR R 2E A 5 Bt
Prematurity lowering youging Sijiu—-19 Guangzhou Academy of Agricultural sciences
Chinese cabbage
L 4 AR5E 45 K I T ARNERFE R SR
Prematurity flowering youging Dongguan45tian Guangzhou Academy of Agricultural sciences
Chinese cabbage 5 WL F S0 7T AR
Aoxuantiancaixin Guangzhou Academy of Agricultural sciences
6 M4k 50 K I AL A AR 5 B
Youlv50tian Guangzhou Academy of Agricultural sciences
7 T4k 501 N AL RFE DT
Youlv501 Guangzhou Academy of Agricultural sciences
8 FHERR I T AL A AR 5 B
Bilvcaixin Guangzhou Academy of Agricultural Sciences
9 F LRI IPLE STEE SR ot
Meilvcaixin Guangzhou lvhe seed operating department
10 K 45 K IR AR A IR A
Dazhong45tian Guangzhou changhe seed Trading Co., Ltd
11 HEpRLE O IR HRAHT T
Bilvcutaicaixin Vegetable Research Institute Guangdong Academy of
Agriculture Science
12 31 SIS ] IN RIS R
31Haotiancaixin Guangzhou shuijiang zhang seed store
13 W&k 5 S0 J T AR B AT R A ]
Youlv5haocaixin Guangzhou yinong horticultural Trading Co., Ltd
14 501 MLy J T A A PR AT
501Liuyecaixin Guangzhou yinong horticultural Trading Co., Ltd
15 K7 3T-5 I ARME R A S B
Taikong3T-5 Guangzhou Academy of Agricultural Sciences
SR 16 &k 701 I AL RFEE R SR
Mid-mature flowering youging Youlv701 Guangzhou Academy of Agricultural Sciences
17 K& 70 IR AR T AR A
Changhe70 Guangzhou changhe seed Trading Co., Ltd
18 LA 70 J TR R oy A R ]
Caixingli70 Guangzhou datianyuan seed Trading Co.,Ltd
SR 19 &k 80 K I AR LA WS B
Late-mature youqing flowering Youlv80tian Guangzhou Academy of Agricultural Sciences
Chinese cabbage 20 A 80 K JINZR5E
Dongpo80tian Guangdong dongguan
r s 7 21 45 70 IR Z = 20
Mid-mature flowering teqing Lvbao70tian Guangzhou Academy of Agricultural Sciences
IR B 22 Fits 80 T~ PN AR R 22 A 5T Bt
Late-mature flowering Teqing Xianggang80tian Guangzhou Academy of Agricultural Sciences

Chinese cabbage

W5

Special germp lasm resources

23

24

R 4 5
Tegingchixindhao
SR S

Zengchengchicaixin

M AR R AT
Guangzhou Academy of Agricultural Sciences
AR

Agriculture Institute of Zengcheng
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Continuing table 1

& G A4 KU
Category Serial no. Name of cultivars Origin
25 A8 S JTARE N
Futiancaixin Guangdong huizhou boluo
26 H A A FH S0 H A
Ribenfutiancaixin Japan
TR 27 R RFT JTIHA A A B 2 ]
Chinese mustard Fengweidajiecai Guangzhou changhe seed TradingCo., Ltd
28 == el TN DA
Tiankejiajiecali Guangzhou xingyan
SR 29 TAEAKE VYD) P b A BR 2 ]
Purple caitai Qixinghongcaitai Sichuan guanghanlongsheng seed industry Trading Co., Ltd
30 anR A VYN P b A BR 2 ]

Zaofenghongcaitai

Sichuan guanghanlongsheng seed industry Trading Co., Ltd

% [ Lavi%$(1989). lllohA1Olorode (1991)) 5
5 HA BRI R B IR AT 70 2, R0
FARAE

FEH {8 W3

3.3 SRAP4M T

LR AR DNAR R ICK H o R CTABYE, Fl i
i 1 00 7 DNARIVR B T i s DNAKE T E 1 i
RAETACH M. 51t Bl EwHE ARG R T
NFEE N, L4, Tagl. ANTPIY T TAKARA
EPEARGBR A A

I FH DPSHR A X6 2 R MEHEAT SR I3 Mr -0 e 7Y
PR I EG B2 39 4 5 R SRAPAT 1 1Y 35 4% P 13 S B 22
F) R AR DG ME HEAT B 25 0 BT o X SRAPY 1 4% 5 11
. LA AL, 0408, 5 FIEXcelBIE £ .
FIFHNTSYS-pc2. LA 3 BT AL R B KL R
L 251 B 20 2R (%) (B 15 5 B A il iy 20) s i
WAL X 100; RAMEIR S 2 AR B (H): H=-

R 3 ARBUE PRI

Table 3 Quantified value of the nonnumeric typic traits in this study

= PilnPi, AHPiIFERIZ
PEIREE IR AR

(AN

Tr e M B L1200 REACBIE 9 (R 7 S LV A B St 5
SERARSCHIRR . AR IR e B e 1 S 6 A Al R L
AR A BRIC 2 5 AT 5K A TR BT TR
B BORMBE S, IHMBESORSCER . SWAEE I Ef
EIF=E=32 3 N

B

BT AR G A ML BARAR R SO AT
FBA AL R I TR Jm 2 s BE I H (i 7 R
FH AR Y FBIF S T 25 S 06 5 3 )N N T R B
FERET H (R AL RBORE ) IR B B, i e
NLZL R BB AW I

S 3R

Ai X.T., Li X.Y., Wang J.J., Zheng J.Y., Sha H., Tu E.X.J., Duo

PEIR MR AE

Traits Quantified value

AR TR E=1, WETE=2, KINETE=3, Wi E=4

Leaf shape The Subround=1, the ovate=2, the long ovate=3, the willow phylliform=4
AR E Fh=1, HEk=2, 4¢(0=3, %K({=4

Petiole colour White=1, light green=2, green=3, purple=4

K FIfi=1, &t(0=2, %=3

The main vein White=1, light green=2, purple=3

LI gr(h=1, G R =2

Colour of young leaf

Green=1, the purple and green=2
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Table 4 the primer sequence used in this research

IE 514

Forward primer

S i

519

Reverse primer

mel 5'-TGAGTCCAAACCGGATA-3'
me2 5'-TGAGTCCAAACCGGAGC-3'
me3 5'-TGAGTCCAAACCGGAAT-3'
me4 5'-TGAGTCCAAACCGGACC-3'
me5 5-TGAGTCCAAACCGGAAG-3'
me6 5'-TGAGTCCAAACCGGTAA-3'
me7 5'-TGAGTCCAAACCGGTCC-3'
me8 5'-TGAGTCCAAACCGGTGC-3'
me9 5'-TGAGTCCAAACCGGTAG-3'

eml 5'-GACTGCGTACGAATTAAT-3'

em2 5'-GACTGCGTACGAATTTGC-3'
em3 5'-GACTGCGTACGAATTGAC-3'
em4 5'-GACTGCGTACGAATTTGA-3'
em5 5'-GACTGCGTACGAATTAAC-3'
em6 5'-GACTGCGTACGAATTGCA-3'
em7 5'-GACTGCGTACGAATTCAA-3
em8 5'-GACTGCGTACGAATTCTG-3'
em9 5'-GACTGCGTACGAATTCGA-3'
em10 5'-GACTGCGTACGAATTCAG-3'
emll 5'-GACTGCGTACGAATTCCA-3'
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Table2 The index of the morphological traits in the tested 30 accessions

Gl 7 Hem)  MoElem) MRS HAEKEm)  EEfiem)  HLIF A (MSm) PR (9) MREE(em)  FERJBAR MR K g
Serial no. Leaf length Leaf width Leaf length/ Petilole length Stem width Electric conductivity Mass of each Length Leaf shape  Petiole The main Colour of
(cm) (cm) leaf width  (cm) (cm) (mS/m) plant (g) distance (cm) colour vein young leaf

1 9.667 6.133 1.572 6.800 0.670 10.776 18.549 0.267 1 1 1 1
2 8.733 3.933 2.245 6.500 0.470 7.372 29.001 0.300 2 2 2 1
3 15.433 5.433 2.845 9.833 0.664 8.563 30.930 0.900 2 3 2 1
4 12.833 4.533 2.874 9.667 0.611 5.291 17.280 1.067 3 3 2 1
5 10.667 5.300 2.011 7.633 0.648 7.374 17.649 0.867 2 3 2 1
6 9.500 4.400 2.187 8.300 0.519 11.044 16.509 2.000 2 3 2 1
7 9.767 4.367 2.231 7.100 0.527 6.468 12.510 0.633 2 3 2 1
8 11.967 5.367 2.239 8.733 0.665 7.338 22.260 0.767 2 3 2 1
9 12.067 5.433 2.223 8.633 0.661 12.688 25.878 2.233 2 3 2 1
10 12.667 5.700 2.238 9.200 0.803 7.367 31.044 1.067 2 3 2 1
11 8.133 4.500 1.799 6.633 0.471 5.855 14.841 1.333 2 3 2 1
12 10.833 5.067 2.122 7.567 0.583 6.939 17.154 1.767 2 3 2 1
13 12.067 5.400 2.234 8.067 0.623 5.092 23.856 1.433 2 3 2 1
14 13.867 4.433 3.135 9.433 0.654 6.537 21.021 0.967 4 3 2 1
15 8.967 4.167 2.185 7.000 0.561 6.485 12.990 0.900 2 3 2 1
16 10.500 4.233 2.489 7.667 0.522 5.191 11.385 1.367 2 3 2 1
17 8.833 3.400 2.622 6.133 0.428 5.361 9.468 0.433 2 3 2 1
18 12.067 4.600 2.624 8.333 0.551 3.080 17.064 0.600 2 3 2 1
19 13.900 4.533 3.110 9.533 0.614 5.933 21.675 1.467 4 3 2 1
20 13.400 3.833 3.484 8.533 0.605 6.559 15.786 0.500 4 3 2 1
21 11.467 3.900 2.941 7.667 0.551 6.756 13.710 0.800 4 3 2 1
22 8.333 3.167 2.658 5.300 0.428 7.085 6.294 0.200 4 3 2 1
23 9.933 3.967 2.503 6.433 0.453 13.076 8.364 0.467 4 3 2 1
24 17.933 6.467 2.786 11.967 0.586 6.671 17.721 0.400 2 3 2 1
25 14.967 5.667 2.654 10.067 0.552 7.300 13.326 0.900 4 3 2 1
26 7.800 3.133 2.515 5.000 0.312 9.986 6.789 1.533 2 3 2 1
27 9.000 4.400 2.072 8.000 0.315 6.042 8.271 0.000 4 3 2 1
28 11.400 5.533 2.074 9.267 0.461 7.196 11.484 0.533 2 3 2 1
29 7.300 2.933 2.487 4.367 0.265 5.603 2.025 1.533 2 4 3 2
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Contiuning table 2

4 itkem)  iFdem) Kb sHREKEm)  Efiem)  biA(msim) ME@Q)  WEEEm)  HRIR rERIgie RbEk e

Serial no. Leaf length Leaf width Leaf length/ Petilole length Stem width Electric conductivity Mass of each Length Leaf shape  Petiole The main Colour of
(cm) (cm) leaf width  (cm) (cm) (mS/m) plant (g) distance (cm) colour vein young leaf

30 7.920 2.733 2.450 4.600 0.250 5.612 2.109 1.000 2 4 3 2

ERME 11.064 4.556 2.454 7.799 0.534 7.221 15.897 0.941 2.533 2.967 2.033 1.067

Average value

REEE 0.232 0.210 0.169 0.224 0.244 0.311 1.443 0.584 0.707 2121 1.414 0.707

Coefficient  of

variation

WAL Z HE R 0.627 0.652 0.611 0.621 0.612 0.535 0.662 0.664 0.231 0.231 0.169 0.106

H(H)

Geneticdiversit
yindexes (H")
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