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Genetic Diversity of 56 Chinese Cabbage Germplasms Based on SSR Data
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Abstract Twenty SSR loci were used to study the genetic relationship of 56 Chinese cabbage inbred lines. Fifty-eight alleles were
detected and 2 to 4 alleles each primer. The genetic similarity varied from 0.42 to 0.97 based on NTSY Spc2.11, which suggested the
narrow genetic diversity. UPGMA analysis showed that the 56 inbred lines were clustered to 4 groups and it related to the
morphological characters. The lines from Japan and Korea clustered with most of the mainland materials,and large genetic distance
existed between the group I, group II, group III and group IV. The study will provide scientific basis for selection of hybrid parents

and heterosis prediction.
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¥: M: DNA marker pBR322 DNA/Mspl; FEIKEH T 1~56 737 M KL C1~C56 (3 1)

Figure 1 Amplificaion products with primer 5 in the 56 materials

Note: M: DNA marker pBR322 DNA/Mspl; The number 1~56 above the figure were C1~C56 (table 1)

1.2 K B BB IR 445 X R 4T

FIFH NTSYSpe2. 11 dsif& 73 A 44, H 4 e vk 45
RGBT 56 AN EHIIS AL AH LR ZU(GS),
RGPk 2 R A AR AL 22 SRR R, A7
Witk 2 AR /N R, OGS Bk VE A
0.4151~0.9655. FPRHH FIBAEAHIL R %L, LA C1 Al
C4 Al K, My 0.9655, FHE C3 Al C34, Ny
0.9643, Fr C1 il C4 #B&k H HARIM KL, £
PRIRZE e, BHA R AE . BE AL R

B/ NS C10 R C26, 4y 0.4151, C10 Ky &4l
KM, JREKIREAAL; 1 C26 ABHL. EIKIE,
JeE S AR AR S, R 22 K. g R
ATDAHE R, AR SSR AR K 1 S U 8 5 ) dt
&2 FEE RS AT EEI

1.3 SSR Fric KL R
HR 415 20 %F 22 25 PESSR 5| 4 H vk 45 L 1) Ge i 4L
P, RHUPGMAILIEAT EEIE 34453 25640 A4 KL )
RARZW(E2), R ASRAIIS60 M BIHE L AR
1792



FHARSEEE, 2011, 56 47K A SR B U5 ) SSR A% Z FEESM T, 43 F I & Fi(online) Vol.9 No.109 pp.1791-1798 (doi: 10.5376/mpb. ¢n.2011.09.0109)

|
A7
' %‘

I T L} L} T I L} T T L} I T T L} T I L} T T T I
0.58 0.68 0.79 0.90 1.00
Coefficient

Bl 2 56 13F1 kL UPGMA VLR ARk E

e ER BT A RS, WA 1 T, T O, IVARRRES
A, L ML ©, @, @), @R IUALK

YA

Figure 2 Dendrogram of 56 materials based on UPGMA cluster

analysis

Note: The numbers in the figure are material numbers as seen

in Table 1; I, II, I1I, IV were the first group, the second group,

the third group and the fourth group; @, @, ®, @ were the
four sub-groups in the fourth group
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Table 1 The main characters of the Chinese cabbage germplasms used in the study

MR S g BETTA Bk A I A Sl
Germplasm Head shape Hold way Leaf color inside Maturity Ecological types Source
Cl SR =it W Hh LA 4k HA
Short cylindric Lotus-like hold  Yellow-white Early-medium Spring type Japan
C2 G [ 71l i Hh LA 4k L
Ovate Lotus-like hold  Yellow Early-medium Spring type Korea
C3 R E it H Hh ik H
Short cylindric Lotus-like hold  Yellow Medium Spring type China
C4 G5 i 3 H L 1 HA
Ovate Lotus-like hold  Yellow Early-medium Spring type Japan
C5 U 71l i Hh LA S L
Ovate Lotus-like hold  Yellow Early-medium Autumn type Korea
C6 S f5 4 it F Hh LA Sii Hh
Flat inverted cone  Stack hold White Early-medium Autumn type China
c7 U 71l e Hh LA S HA
Ovate Lotus-like hold  Light yellow Early-medium Autumn type Japan
C8 gy 71l H M 2 ik H
Ovate lotus-like hold yellow late spring type China
C9 U it H Hh ik i
Ovate Lotus-like hold  Yellow Medium Spring type Korea
C10 KORRTE it B M 2 i Hh
Long ovate Lotus-like hold  Yellow Late Autumn type China
Cll1 G [ it H M 2 i Hh
Ovate Lotus-like hold  Yellow Late Autumn type China
C12 U 71l H Hh i Hh
Ovate Lotus-like hold ~ White Medium Autumn type China
C13 IENGE W 11 H Hh i H
Cylindric flower Screw Yellow Medium Autumn type China
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HR1
Continued table 1
R 5 5917 wEITA HERA I AR K
Germplasm Head shape Hold way Leaf color inside Maturity Ecological types Source
Cl4 R AR B HH T i SHE
Oval flower Stack hold Yellow-white Medium Autumn type China
C15 R AL Ly i W A Sl Hh
Oval flower Stack hold Yellow-white Medium Autumn type China
C16 IERER S =il B SRlE i T
Flat -cylindric Stack hold Yellow Late-medium Autumn type China
C17 FLFE =50 R SRlE i SHE
Short cylindric Stack hold Light yellow Late-medium Autumn type China
CI8 SR i R M 24 i Hh
Short cylindric Stack hold Light yellow Late Autumn type China
C19 S-S £ =il H gk i [
Flat inverted cone  Stack hold White Medium Autumn type China
C20 1S f5) Bl H 2 S SHE
Flat inverted cone  Stack hold White Medium Autumn type China
C21 A it LT Hh LA 4k L
Ovate Lotus-like hold ~ Orange Early-medium Spring type Korea
C22 FiLfE TP =il (LT LA i [
Short cylindric Stack hold Orange Early-medium Autumn type China
€23 vy it B A i H [
Oval flower Lotus-like hold ~ Orange Medium Autumn type China
C24 Ry eIk =il H 2 Sl Hh
Flat inverted cone  Stack hold White Medium Autumn type China
C25 ERRIE =il H A 2 ik [
Nearly spherical Stack hold White Super-early Summer type China
C26 IREN Bl H P ki SHE
Nearly spherical Stack hold White Super-early Summer type China
c27 LRI i &l T R SRS
Nearly spherical Stack hold White Super-early Summer type China
C28 ERRTE =il B A 2 ik [
Nearly spherical Stack hold Yellow Super-early Summer type China
C29 FLFE B H L ki SHE
Short cylindric Stack hold White Early Summer type China
C30 NG it H R Ry i
Short cylindric Lotus-like hold ~ White Early Summer type China
C31 FiLfE T =il B LR ik HA
Short cylindric Stack hold Yellow Early Summer type e
C32 AN it ﬁ& 3k k) )
Short cylindric Stack hold Yellow Early Summer type Japan
C33 EERTE =il T T R HA
Nearly spherical Stack hold Yellow-white Super-early Summer type Japan
C34 AN Exil B i ik i
Short cylindric Lotus-like hold ~ Yellow Medium Spring type Korea
C35 YN [ Gt i L3 ik i
Ovate Lotus-like hold  Yellow Early Spring type Korea
C36 SR =it ﬁ A 4k L
Short cylindric Lotus-like hold  Yellow Medium Spring type Korea
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HR1
Continued table 1
R 5 5917 wEITA HERA I AR K
Germplasm Head shape Hold way Leaf color inside Maturity Ecological types Source
C37 YN [ CEid HH T ik [
Ovate Lotus-like hold  Yellow-white Medium Spring type Korea
C38 A =it o A 4k L
Ovate lotus-like hold yellow medium Spring type Korea
C39 FiLfE TP Exil B LR ik i
Short cylindric Lotus-like hold  Yellow Early Spring type Korea
C40 gy it 3 Hh S H
Ovate Lotus-like hold  Yellow Medium Autumn type China
c41 SR =il ﬁ A i Hh
Short cylindric Stack hold Yellow Medium Autumn type China
c42 fajje =il WA gk i [
Cylindric Stack hold Yellow-white Medium Autumn type China
c43 AN i 3 L i H [
Short cylindric Lotus-like hold  Yellow Early Autumn type China
C44 Ry ekl =il H A i Hh
Flat inverted cone  Stack hold White Medium Autumn type China
C4s RN it B Gk i [
Flat cylindric Stack hold Yellow Medium Autumn type China
C46 iREN Bl H S ki SHE
Nearly spherical Stack hold White Super-early Summer type China
c47 LRI =il H LA R I
Nearly spherical Stack hold White Early Summer type China
c48 ERRIE =il H A 2 ik [
Nearly spherical Stack hold White Super-early Summer type China
C49 IREN Bl H L ki SHE
Nearly spherical Stack hold White Early Summer type China
C50 Uia] =it H LA R SRS
Ovate Lotus-like hold ~ White Early Summer type China
Cs1 R Exil B LR Kk A [
Ovate Lotus-like hold  Yellow Early Autumn type China
C52 YN [ G i 4 ik ]
Ovate Lotus-like hold  Yellow Medium Spring type Korea
Cs3 LRI =il o LR K I
Nearly spherical Stack hold Yellow Early Summer type China
C54 S-S f5 =il H LR Kk Ak [
Flat inverted cone  Stack hold White Early Summer type China
Css FLFE Bl T MG 384 i SHE
Short cylindric Stack hold Yellow Late Autumn type China
C56 EERTE =il W LR R |
Nearly spherical Stack hold Yellow-white Early Summer type China
3.2 AR Tk JEOE TN E DNAK) BUE AR, B DNA %10
3.2.1 Z£FH4H DNA FI3REL ng/uL, fRAFT4CHH.

B BHAERE RS20 d4 TIE2~3 F T 4l
o 2 mLELEH, -70CIRAFSH . KA
CTABVAIRENDNA . FH 1 %35 HRbi i i FEL vk R 8 b 4y

3.2.2 SSR 7|¥ffiiE 5 PCR ¥4
RIGHTHHT 60 X5 1490/5 51 453 1 2k 2% 3Tk
AR, B TRATS . M 60 X514
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R T 20 XTSRRI E S AL
IS 120 51 YME B I 2).

B E A EIDNAF B 2210 ng/uL, #E47PCR MY,
SNVARZR BAEF 15 pl: 10xTaq Buffer with KCI
1.5 pL, 0.025 mol/L MgCl, 1.5 pL, 2 mmol/L dNTPs
0.95uL, 1U/uL Taq A1 uL, 66 mg/L 51#)1 uL,
10 mg/LIHDNA 8 pL, ddH,O 1.05 pL. PCRZW
R 95°CHAYES min; 94 "CAEPE30s, 50°CIE
k45's, 72°CHEAR45 s, FL3AAEIR; 72°CLEAH10 min

3.2.3 Wik ot R EIE S

FH 5% A48 1 R I s e A B e, /0.5 X TBEZE 1
AT, THINRSOWHLIK90 min. HLIKSE )G, I
RN E . WY W )a HARIT, BRI 5 7E
XL F ST FHITF G4t . 4 ming b
0 RPN 1 R A - % S I i R T A A RS Tl R
AR O R AL ) SR R RS « R HTUPGMAETE X
FENTSY Spe2.1 1 EAT SR I3 T o

JEACRAEGE: N[ R IR AR ).

#2 ZHMSIER
Table 2 Polymorphism prime information of SSR used in the study

514 51 ARG IRKURE

Primer Primer Sequence HE Annealing

code - - Alleles temperature
Tk Sk
Forward primer Reverse primer
TCTTCAGGGTTTCCAACGAC AGGCTCCTTCATTTGATCCC 4 45C
TCGGCGATGGCTCTTTTCACC AAGGATCGTTCAGCGGAGAGTAT 3 52°C
CTGGTGATGGAGACGCTATTA ACTGTCCCAAAACCGCCTCTC 3 52°C

15 CTTCCAGTAGCCATTGTTGA ATCGGGTTTTATACTCCTGAA 4 45°C

17 GACGCCTCAATTGCTTACTT AGGGAATGAGGATGGGTCTG 2 52°C

19 CCATCTGTTGAGAGCTTCTTCTTC AAGTTCATTTGCTCCGATGC 3 52°C

26 CCTCCTCCTCAGACTTACACT TCACATCCACCATAACCTTT 3 45°C

27 GGCACAATCCACTCAGCTTT CCCAAACGCTTTTGACACAT 3 52°C

29 TACGCTTGGGAGAGAAAACTAT CTGCTCGCATTTTTTATCATAC 3 52°C

33 AGTTGGCCCCATTTCATTGTTAT CATCTTGACGGCCTCCATCTCCA 4 50°C

35 GCGGCAAAAACGGGCTCATTA CTCTCCGGCTTCTTCCTCACCTCT 3 50°C

39 CCGAGGAAGAAAGCTGTTGAGTTG  ATCGCTTCCGTAGACACCTTCGTT 2 52°C

40 GGCACGTACATGGAGGATTC TGTTGGTCGAGCTGTTTCAG 3 52°C

41 AAGTTACCAAGGAGAGGACAG AAAGGGACGCTACAAGTCA 3 52°C

46 CAAACTCCCCCAGATCCCCAAACC CGAGCGCGAACATGAGGAAGAGAA 3 50C

49 TTCCGTCCCTTCCCTAAACA GAACACTACTGCCCAGAGAACAC 2 50C

50 TTCCGTCCCTTCCCTAAACAA TGAACACTACTGCCCAGAGAACAC 2 50C

52 CGTCCGCTCAAATCGCATCTGTA AGGTTGTGAGGGGTCTGGA 3 50C

53 CACGCGTCCGCACAAATAAAC TGAGCCGGCGAAGACAAAGAT 2 50°C

57 TGGCTCGAATCAACGGAC TTGCACCAACAAGTCACTAAAGTT 3 50C

Ve TR B

FAIRSE | KA B R AW T IR S 06 Be v A SE IR ST (KR AT
N5 FRSESEREAE T, WICHIRI S w56, 5K
B B Hmwol, ARG B a2 H R
B RSN, $5FERBOE, B, W EESE
AL SHEARH CRFEEE) . RRIEE P B R SR
(KI3CAS

ST S Ll 2R A AR L b A A 2R S 2 [T A
BT A5 B, S I T ARV R 27 WIS e 5 I8 i 1 A A
SRR P I EARSR 3 A S
LB
Gupta P.K., and Varshney R.K., 2000, The development and

use of microsatellite markers for genetic analysis and plant
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