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Identification of Molecular Markers on Chinese Cabbage-Cabbage
Disomic Alien Addition Line 1 and Morphological and
Qualitative Traits of Its Selfed Progenies

GU Ai-xia, XU Yuan-chao,FENG Da-ling, LIU Li-ping,ZHAO Jian-jun, WANG Yan-hua,SHEN Shu-xing
(College of Horticulture ,Agricultural University of Hebet,
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Abstract; Chinese cabbage-cabbage disomic alien addition line 1 (AC,d) and its parents were analysed by the

markers linked to downy mildew and TuMV resistance from cabbage and specific four pairs of primers for BrFLCs
and BoFLCs. The results indicated that marker linked to downy mildew resistance could be amplified on AC,d and
its parents Chinese cabbage and cabbage , and the marker linked to TuMV resistance could be amplified on AC,d
and parent cabbage ,but it could not be amplified on Chinese cabbage. Besides the 4 BrFLCs genes ,BoFLC3 was al-
so existing in AC,d. The values of plant length,plant width,head length, vitamin C,soluble protein and seven com-
ponents of glucosinolate in selfed progenies of AC,d showed a wide range of variation beyond corresponding values
of parents Chinese cabbage and cabbage ;the values of leaf index, soluble sugar and resistance to diamondback moth
in selfed progenies of AC,d also showed an extensive range beyond that of one parent Chinese cabbage. These re-
sults will offer an opportunity to screen translocation lines meeting the breeding aims.
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2000 bp

A BUFERRR B A B SCAR FRid;
B JIEH AL R B AL P E BT SCAR ARiC;
1. KHE;2 . 458K H ;3 AC, d; M ; Marker DI2000, F[H]
A :Markers linked to downy mildew resistance,
B :Markers linked to TuMV resistance,
1 ;Chinese cabbage,2 ; cabbage,
3:AC,d,M:Marker DI2000, The same as below

1 AC A REFFAMRBERMNEELHRE
EFEHA SCAR tRiZEE
Fig. 1 Identification of SCAR marker linked to downy
mildew resistance and TuMYV resistance genes from

cabbage in AC,d and its parents
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R IEsr B SRR RIS 85-1 /I —3, I,
B ARTE A 3SR A b o 8, RIF b 83 A
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2.4 ACd BXEREFEKMHERR

WL AC,d [ 385 AE IR AE K U Y o 5
SIFTRBI(FR 1) AR S 5 4Bk H il B A AHIT Y
ARG S i a5k A R C P i
HETRASE, AR C SRR T RAEMN 2
f, AC,d HREP4EER C RS &5
U O G LT 4 T iR Pl & e AE A
22 S AR H 43 B 3 B A R DR, (R s M 5 i
1ER s> A SR P BCEAR R AR I R S . XN
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2000 bp

1000 bp
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500 bp

A:FLCI;B:FLC2;C.FLC3;D.FLCS
A PHESk PR BoFLCI 7=H)
The amplification product of BoFLCI was showed by arrow in figure A

B2 FLCs #2519 AC,d REZEATHTHER
Fig.2 Amplification of specific primer for FLCs in AC,d and its parents

F1 ACd BXERREFZRABAEFHPERE @R

Table 1 The vegetative characteristics and quality in self-crossed progenies of AC,d and its parents

o P FHREE MIBRE BRE (em) BRTE(em)  HLEF4E g% C Gl AT A
Material (em) (em) Leaf Head Head  (g/100 g FW) (mg/100 g FW) (mg/g) (mg/g FW)
aterials
e Plant height Plant width  index length width Crude fiber Ve Soluble protein Soluble sugar
PNSES Il Mean  42.67 73.00 1.44 19. 00 36. 67 0. 69 32.11 1.89 39.43
ZEERHEE YE Mean  25.67 47.67 0.98 15.67 19. 67 0.63 60. 04 2.09 48.22
AC,d f/ME Min.  13.00 24.00 1.14 - - 0.21 14. 67 0.84 21.00
HAZFER B Max.  45.00 81.00 1.88 23.00 37.00 0. 68 65.30 2.38 46.01
I Mean  30. 64 52.91 1.39 12.27 18. 64 0.53 38.01 1.62 39. 47
- Rk

— represents no heading
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KREEAAC, d H R JF AU R 2] 8 Fh i 1
(2), K 3 iR TR 7000 o 2-388-3- T M
FHE (PRO, progoitrin ) BT IR (NAP, glu-
conapin) 1 4-13 ¥ 2 i 11 ( GBN, glucobrassicanap-
in) ;4 Fof 5| G B 0 0l Sy 3-0 Wk BE B R A
(GBC, glucobrassicin ) | 4-H % 3&-3-05] W 5 G 1
(4ME, 4-methox yglucobrassicin ) . 1-H 48 J&-3-A5] W
FEHILHTT (NEO, neoglucobrassicin ) Fl 4-5%%&-3-15]
WL B LB 1 (40H , 4-hydroxyglucobrassicin ) ; 1

R2 ACdBEXEREREZRFABEELARSSE

T AR LI (NAS, gluconasturtin) , 5%
ARGEER T W s I 1 g Js e R s e v 1Y) 8 AR
(R 2) , AAG I B35 F WEARAT , FHXT TR A K R
A S BIF T (SIN, sinigrin) , AC,d [ 51t
W ARG BNZ S . B9 3R Wi W J 1 1 R e 7400
A N 78 AC, d A %2 SR U GBC,
4ME NEO i RAH 4T 51°m 3.10.3.06 1. 11, 8 FEA
KEAZRA B ERE, bt — LT SH S T
TR SRR L T TR,

Table 2 Composition and concentration of glucosinolates in selfed progenies of AC,d and its parents

PR JI& 7% Aliphati N3] % Indoyl F5 7 Aromatic
Materials PRO NAP GBN SIN 40H GBC 4ME NEO NAS
PNEES I Mean 1.42 0.09 0. 61 0 0.29 1.23 1.01 0.19 0.53
GEERH HJ{H Mean 0.41 0.02 0.25 3.11 0.08 1.89 0. 54 0.08 0
AC,d R AH Max. 2.32 1.50 4.37 0 0.21 3.10 3.06 1.11 1.27
Az AR /ML Min. 0. 80 0.01 0.39 0 0.03 0.24 0.42 0.12 0.04

M Mean 1.41 0.75 2.34 0 0.18 1.26 1.50 0.55 0.52

2.5 AC,d BXERM/MEBRENBEHLEE

AC, d FEAK S/ NIRRT R 3 90, SEARGERK
HIERTHER 1 9GAC, d 19 30 BR H a2 e, 9 BRI
1 ST 12 BEFII 3 ik, 9 MRFRIN 5 bk, 7
PR 5 AR E R/ INRRE T B>, R
0 ~2 3k, HAdufbimgom 2, et 1 S0mikis
FERIRR R INRIPET HEsg i, H 4R iR Ul
B 1 ettt N kgl BB S AR A T
fil, AC,d HASEAHH L T BERA K SR/ N
PERGSRFIRAR AR, 3 RS, DL ST/
SRPTHATFT R AERARL
3 1Tk

AC, d A3 AR B i ot S5 R 1 1 A8 Ak
PRI H 2R AR K S sl SR (E, 3R] g2 i T AR T
A RIS I 38 o 1 35 DR 2 i | 3 PR 5] o Ak PR
VRGN , J. Li 250 BIFgE 0, D9 10 42 61
ol R ) o AR A T e T 3R ) R G T D) R Y
TUAR I R e MR AR S PR I e A

I fie 98 X 2> K B 3% BrFLCI . BrFLC2 .
BrFLC3 BrFLC5 5458k H ¥ BoFLCI . BoFLC2 | Bo-
FLC3 BoFLC5 it 8 AN 1 4 XS54, XF R
FISE—Z53KH B & i iy FLCs B 240 B AT
Y5, BoFLC3 1 2 S5 BRI R T A AC, d Hr Yy

BAG I E] 8 B A SR 2R A A s B, ik A
45K H WE R H] A2 52 B (AAC, 2n =29) B Be,
BB kA T YR E A, AL RE R AR AR K A
SRR YL AR A], A 1] BE & A e 4 R i e
AR ; [ BoFLC3 7 X BEAE [R] R e € A 1] 1)
A TR T B AR, 5 T A A Y R T A
ARWFFEH A AC, d 385 A8 AR AT 2] 5 A
SIN [AMASN , V8 Z2F 5% 26 B 7E 11 3% oh 259 A A ) 2]
SIN'V i R 2 AE 20 5 R b G 2] SIN (H &
HEARARAR I AR A Bk H
BN 28 B LR A QR T 5 F B, #8046 00 39 5 AR 4% Bk
H WA T35 A K SR X R 4L 53, 43 B
JE R T BB 25 R H b & SO i S 5 KA
SR TRV, AR X 3 2252 | ISR iR AR AR A
S, 3K AR R LA W R A PR R R AR
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