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Analysis on Genetic Diversity of Barbarea Vulgaris
Germplasm Resources Based on Phenotypic Traits

LIU Tong-jin,ZHANG Xiao-hui,SHEN Di, WANG Hai-ping, QIU Yang,SONG Jiang-ping, LI Xi-xiang
(Institute of Vegetables and Flowers ,Chinese Academy of Agricultural Sciences/Key Laboratory
of Biology and Genetic Improvement of Horticultural Crops,Ministry of Agriculture , Beijing 100081 )

Abstract; Barbarea vulgaris is an excellent cruciferous plant, particularly as a ideal model species to study
saponin biosynthesis, insect resistance ,and coevolution of plants and insect pest. In order to make full use of B.
vulgaris germplasm ,the genetic diversity was analyzed among the 34 accessions conserved in the national mid-term
gene bank for vegetables,based on the phenologic ,morphological and insect resistance data from the field investiga-
tion. The results showed significant morphological diversity in B. wulgaris germplasm from Europe. Among the 34
accession, BV13-BAR13 bolted earliest 47 days earlier than the latest bolting material (BV13-BAR9). Most of the
B. wulgaris germplasm had glabrous leaves. The range and coefficient variation ( CV) of the plant height, silique
length and inflorescence length were the highest among all traits. Only 9 of 34 B. wulgaris were susceptible to the
diamondback moth , most accessions were highly resistant to the pest. The clustering analysis showed that 34 acces-
sions could be divided into 3 groups. The resistant and susceptible germplasm were distributed to different groups
(except F,,BV13-BARS8 and BV13-BAR22), reflecting their genetic relationships. Our research would provide
useful materials and information for the genetic breeding of insect resistant B. Vulgaris and cruciferae crops.
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F-H B RO R 2 B g S AL RIS T RN BT GRS
2T 2008 AF R 51 3E, 55 40 1 0y BN H
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FEFFE TR N AT . BRI LLIFRP T 2013 4F
9 H 5 HEEMT 10 em x 10 em BHIEEN,11 A 20 H
B RHREAR LA, 2014 4F 3 H 14 H @M TR
W, EERARIRRAE 1 ~2 47,455 60 cm , F AL HE
1.3 MUmMERAFZE
1.3.1 #MEEASN 2014 4E2 A 1 HIFGRE KW
FEAC SRR LTk 223 AT 1 an e e R
eI, AT R0, IR T AT
90% AT IRt BRAE S 1Y H 3095 il 22 309 . A bk il 1 &4

10 em AEZ204 H 2 ,ﬁﬁfﬁi/ﬂﬁ :90% FFERE I 4h B
SERTFHAE Y H I BEAC I . M bR 50% {6)F 1Y
AEZTT Y H 3] R AL :90% (1146 AR Th i/
AE2R ) H I 2551 . A R S8 R K H
1.3.2  FASHERWM BEH 4 ADREGARIMRR (R
A HEAMMR A RS fARE R Fi 10
AEE AR (AR G I SERTH AR, B ARt
RIS B bR 2R AEP R, 4 I A 2R
AR L) HAR RN LR BT TR AR A A

FRE BRI 1117+ F 26 Az | Sl ien | ot Jok A 2%
R EBAA TCH 34 AR R TR AR kR
GA B, L T Kk A R 3 R A
(B 1, AL ~ A3) 44k 5 A i i 20 (0 U mlfg it 284
I3RS B2 B RN I R 1/2) R
(F R Bl Z 8 5 A ARG 172 (R 3k ik el - A
HB) A4 (i 7 B Z0 A Bk el Y ) 3 A
RICE 1,B1 ~B3) s MR G ERERIE MR G E W
FARE/M/IN(0 ~30°) H1(30 ~80°) K (80 ~90°)3
R(E1,C1 ~C3) 5 B MRHESE 10 BRI R AL
FAELS ARG B AR A R R AR
P B g Sk S (< 10 kL),
(10 ~100 %) 38 ( =100 $7)3 5,

XN 2 A3 ci 2 o'V
AL TS A2 A RRIN 44 A3 I TN S
M IH ;B B2 IR B3 2% ;L. /h; 2. 9;03. K

A1 :Glabrous, A2 ; Pubescence at vein and edge of leaf,

A3 . Pubescence at leaf surface,Bl ;Lobate,B2 :Parted,

B3 : Divided, C1 ;: Small, C2 : Middle, C3 ; Big

1 BT R RIRME (AL ~ A3) (T3

(B1~B3)FIARELENRE(CL~C3) HHEIRE
Fig. 1 The criteria of pubescence( A1-A3) ,leaf

blade incision ( B1-B3) and silique status

(C1-C3)in B. vulgaris germplasm
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Table 1 Phenological observation of B. vulgaris germplasm resources

ol g e B fEEl fRAEMI(M/D) BEAEHI(M/D)  RAEMI(M/D) Bl EMIRE (D)
P EEE T aE U . . ‘ ] o .
. . (M/D) (M/D) Starting Full blooming  Flower withering (M/D) Flowering
No. Country of origin . . . . .
Squaring date Bolting date  flowering date date date Podding stage duration
G-type Denmark 3/18 3/22 4/05 4/10 5/01 4/15 25
P-type Denmark 2/25 3/04 3/31 4/05 4/17 4/10 17
F, * 3/01 3/11 4/01 4/06 4/29 4/12 28
BV13-BARI1 — 3/19 3/24 4/02 4/15 5/12 4/16 40
BVI13-BAR2 Poland 3/24 472 4/14 4/21 5/19 5/01 35
BVI3-BAR3  German Democratic 2/19 3/11 3722 4/03 4/16 4/01 25
Republic
BV13-BAR4 Ireland 3/22 4/1 4/15 4/22 5/16 4/30 31
BV13-BARS Norway 3/11 3/16 4/02 4,07 5/18 4/20 46
BV13-BAR6 Norway 4/02 4/10 4/19 4,27 5/17 5/01 28
BV13-BAR7 Norway 4/03 4/16 4/10 4,27 5/9 5/01 29
BV13-BARS 4/01 4/12 4/23 5/01 5/16 5/03 23
BV13-BAR9 Germany 4/05 4/15 4/30 5/01 5/19 4/25 19
BV13-BARI11 — 3/18 3/24 4/05 4/16 5/8 4/03 33
BV13-BARI2 3/22 3/26 4/08 4/15 5/11 4/29 33
BV13-BARI3 — 2/17 3/11 3/15 4/02 4/16 4/01 31
BV13-BARI14 — 3/19 3/26 4/03 4/11 5/10 5/01 37
BV13-BARI5 Austria 3/30 4/02 4/11 5/6 5/18 5/10 37
BV13-BARI16 Austria 3/18 3/25 4/03 4/14 5/19 4/23 46
BV13-BARI17 — 3/19 3/25 4/04 4/16 5/15 5/09 41
BV13-BARI8 Germany 3/18 3/31 4/06 4/16 5/10 4/26 34
BV13-BAR20 Germany 3/11 3/20 4/03 4/11 5/13 4/16 40
BV13-BAR21 Germany 3/19 3/24 4/05 4/16 5/07 4,27 32
BV13-BAR22 Spain 3/09 3/11 4/03 4/12 5/09 5/01 36
BV13-BAR23 Germany 3/18 3/22 4/03 4/08 5/08 4/16 35
BV13-BAR24 Germany 3/15 3/23 4/05 4/11 5/04 4/15 29
BV13-BAR26 Germany 3/11 3/23 4/03 4/10 5/18 4/15 45
BV13-BAR27 Germany 3/24 4/03 4/10 4/25 5/19 4/28 39
BV13-BAR28 Germany 3/18 3/23 4/06 4/11 5/07 4/17 31
BV13-BAR29 Germany 3/18 3/22 4/06 4/12 5/19 4/15 43
BV13-BAR30 Germany 3/11 3/23 4/04 4/10 5/13 4/16 39
BV13-BAR33 Germany 3/15 3/29 4/03 4/09 5/10 4/16 37
BV13-BAR34 Germany 3/11 3/23 4/05 4/12 5/13 4/17 38
BV13-BAR36 Belgium 3/19 3/22 4/05 4/09 4/29 4/15 24
BV13-BAR38 — 3/31 4,09 4/18 4/25 5/17 4/24 29

# 1[I G BRI P BUNSFASE RS — ORIFHLATE

# ; Originated from a cross of a parental P-and G-type B. wulgris,—:The country of origin is unclear
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Table 2 Statistics of descriptive characters in B. vulgaris

germplasm
. X fRE e BN
A5 E AR Leaf blade ERRis
No. Pubescence Fecundity
Silique status  incision
G-type " o s 55
P-type i I, th wH 55
ik B 2%
Fy S it TN h S 55
I Jok B -2

BV13-BARI b N R 55
BV13-BAR2 T K A 5
BV13-BAR3 I h Eoe] [
BV13-BAR4 b %N R R
BV13-BAR5 b N R 5
BV13-BAR6 Rk -2 /N Y G
BV13-BAR7 i %N HH [
BV13-BARS T h W i
BVI3-BAR9  Mpfpk 4% /N kR Gl
BVI3-BARII I h o] G
BV13-BARI12 7 h R [
BVI3-BARI3 b h ) b
BV13-BARI14 I h W 59
BV13-BARI15 7 ol R 55
BV13-BARI16 Ja N R h
BV13-BARI17 I h w3 59
BV13-BARIS o i RH 1
BV13-BAR20 b K P h
BV13-BAR21 " h w h
BV13-BAR22 b i HH 55
BV13-BAR23 7 h R 55
BV13-BAR24 Ta h R 55
BV13-BAR26 I h RH 55
BV13-BAR27 7 h R R
BV13-BAR28 Ta h R 55
BV13-BAR29 I h RH 55
BV13-BAR30 7 h w3 55
BV13-BAR33 Ta h R 55
BV13-BAR34 " h REE h
BV13-BAR36 " i R rh
BVI3-BAR38  Mfpk M4 /) A i

1% 3 Al A, W L o b o B PR AR (E 1k DR 3 B
B 22 5%, 10 M PRAR a8 S R B 17% , 0 A

TE17.1% ~40.0% Z[0), IF LA A BE A i 4
K RN A B A AR S R A, B T
30.0% , FEAEMMRKAZRRECH 31.2% , K TH
A R Y S SRR 23. 0% o i SHLAS SRR R R
1.6 mm, MARKIER T 60. 1 mm, 5 AL S8
FERK, M 68.0 em, P T L, RICUH L5 ol 95 U6
FRMRIRM L Z R

F3 WM LTFR R A ESER RS T

Table 3 Statistics of numeric type characters in B. vulgaris

germplasm
LGN SEME R e/ ME FREE R B R
Character Mean Max. Min. SD  Range (% )CV

FAMMHHK (em)  18.6 320 4.5 6.5 27.5 351
Basal petiole length

A (em) 7.6 14.0 2.5 2.4 1.5 31.2
Basal leaf length

A FE (em) 7.0 1220 2.8 2.0 9.2 29.3
Basal leaf width

HhMK (em) 1.6 21.0 6.2 2.7 148 23.0
Pedicel leaf length

HAHAM5E (em) 9.2 17.0 3.5 2.9 135 315
Pedicel leaf length

B (em) 68.4 110.0 42.0 13.1 68.0 19.1
Plant height

250 (mm) 59 10.1 26 12 7.5 21.2

Stem diameter

EF K (em) 38.0 70.0 15.0 10.5 55.0 27.5

Inflorescence length

FARK (mm) 29.4 72,9 12.8 11.8 60.1 40.0
Silique length

AT (mm) .8 2.7 1.1 03 16 17.1

Silique diameter

2.3 BUMWLFAMREFBRNIREER

AN TRY RN 1L o BT 9 Y5 % /)N S gk g T R e 2
SR, Byt b R B 22 TR R (E 2) .
R B 9 3, BT P A F,  BVI3-BAR3  BVI13-
BAR6 . BV13-BAR7. BVI3-BAR9 . BVI3-BARII,
BV13-BARI3 il BVI3-BAR38, #it G sk p
AU 25 e AR B Ol (HT PRSP R —
FEEE R
2.4 BUMWFFFRFIREMRBEERS T

FI Py e B O T8 25 2 PR S e e R
FEBIAERT 34 £ BICH LU I 5 5% 5 A SR 2 0 B 45 21
FeBH  1F Coefficient 0. 77 A7 LUK BT A #5438 3
MEBE(K 3) . REEMRIBOERTESS 1268 1%
FEPBR T HPTR G AU H P RIZSE ™A1 F 4b,
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Fig.2 The difference in the resistance of B. vulgaris germplaserm to diamondback moth
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BV13-BAR36
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BV13-BAR17
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P-type

BV13-BAR22
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—,—‘

BV13-BARI1
BV13-BAR6
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BV13-BAR8
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077 0.80

——
0.83
Coefficient

L BVI3-BAR3®

0.87 0.90 10.93

B3 34 HEUMILFTFHRERERNRRER

Fig.3 Clustering dendrogram of 34 germplasm resources of B. vulgaris
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