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Developing of Chinese cabbage Varieties with high
plastid contents for salads.
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SUMMARY

[. Subject

Developing of Chinese cabbage Varieties with high plastid contents for salads.

II. Achievement degree of research and development toward-goals

Initial research goals of the project include 1) development of four new varieties, 2) collection of seven
genetic resources, and 3) $80,000 seed export. Research accomplishments include 1) development of four
new varieties, 2) collection of nine genetic resources, and 3) $292,400 seed export, resulting in over 100%
achievement rate when compared with initial goals.

Ill. Objectives and necessities of research

The research aims for expanding Chinese cabbage seed exports towards global market including
Europe from current Asian-centered market. and also targets for selling high-value seeds to
contribute to export growth. To achieve this, research was conducted for development of new
Chinese cabbage variety beyond its ordinary Kimchi and Chinese foods usage, with high-content
plastid and with a goal of opening a new export market.

IV. Research contents and extent

The research was conducted aiming to develop Da fresh edible Chinese cabbage variety that
contains high rate of plastid (Anthocyanin, Beta-carotene), 2) a variety with high rate of plastid
(Anthocyanin, Beta-carotene) that has resistance to Clubroots, 3) and a functional Chinese cabbage
variety which contains two or more plastid (Anthocyanin, Beta-carotene, and Lycopene) inside, to
expand Chinese cabbage seed market and to increase export rate. In order to achieve these
research goals, 1) collection of genetic resources with diverse plastid groups and its analyzation, 2)
a development of F1 variety with high rate of Anthocyanin and Beta-carotene for export to
Europe, 3) a development of protection system for genetic materials using divese male sterility
resources, 4) a development of F1 varieties with high rate of Anthocyanin and Beta-carotene which
have Clubroot-resistance, were carried out.

V. Research results

For variety development, nine genetic resources of Chinese cabbage variety with diverse plastid
groups were collected and tested. These varieties were then further analyzed for Anthocyanin and
Beta-carotene ingredients, finding out that plastid varieties were rich of Anthocyanin inside. At the
same time for development of high-plastid varieties, total 1,226 breeding lines were cultivated.
Among those, 61 Male Sterility(CMS) lines for protection of breeding resource and 54
Clubroot-resistant lines were cultivated. Then, cultivated trials of 84 F1 combination by using Male



Sterility was carried out, finally developing three high-Anthocyanin varieties containing (Kwonnong
Ppalgang 2-ho, Kwonnong Ppalgang 3-ho, Kwonnong Ppalgang Bom) were developed.

VI. Utilization Plans from Results of Research and Development

Three new varieties(Kwonnong Ppalgang 2-ho, Kwonnong Ppalgang 3-ho, Kwonnong Ppalgang
Bom) were completely registered, and selling&marketing activities were actively carried out with
the help of export agents worldwide. It resulted in total $292,400 amount of export, including
$213,400 of 'Kwonnong Ppalgang 2-ho and $79,000 of 'Kwonnong Ppalgang 3-ho’ for markets such
as Europe. In the near future, export growth will be targeted through export nation expansion and
active selling strategy. Meanwhile, looking at the ingredient analyzation result, Male sterility lines
and Clubroot-resistant lines will be effectively utilized for developing high-content pigments variety
afterwards.
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napus 2 B. juncea®}t B. oleracea’s F7r3Fo| thal A7t AT KIm et al, 2015). o] <
2ol Brassica®s e trgd Ty A5 FaA S wwisd wFESSA T W,
TGS Fa AR vdd FEA=e dH 2 54 ol g Ao I EH A

oA gAY AQdAkE 20029 FH A FHAA FEAord gk v F F3REE Al Zsto]

=
T
Brassica oleracea. 1. 2=l Wt w59} Brassica rapa. 1. 2= wWFE uwwjste] T &

N
P

)

Ay

o
Sy}

o do ofN 2 §2 Ot mO ofy
(2

HSANKCHNS o)

i

AEANE e, TS AEAd wFE A% o wvf(Backcross)dle] StEAJoldo] W & =
Brassica rapa. L {1 ®3F vl3+E 4439t (Kwon and Lee, 2012).
Al 2

WX O ® PBrassica rapa =2 v]F (2n=20, AA) ‘B9 33’9 HE O 7 PBrassica oleracea
=1 w7t okulF (2n=18, CC) 'dA=F7]'5 A}&3}e] ¥ & (Bud Pollination) S A AI3FA . &

10274 w8l (Ovule Culture)S F=33te] vlE 3 A (Embryo Rescue)Al# F3F #E 2 &4

dob 1>
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(2n=19, AC)E &AL, o T3 FF AEAY AFH 03% 3] (Colchicine)= A 23}

TS A A & (4n=38, AACC, F)= 4Ath ¥iF& EEe® st SIS 4AA =S
FEoR gt HeERs A 43 BC FAE 25 F AT ofFA AE FAY FAE U
o v okt /‘ﬂtﬂf“ At wjFel FARE A ES dEWE w3 JjAE Ak
wjFoh AL ofugtetlal, BCy &A= wnf dAol AR =obxlth BCeAHEAS o ulghalol=
/gl 2o BC, ﬁX}A Aard 2 s A wfj et AR FEolfdal, AEAle] 5=
o s=of w5 %/‘}’5‘}04 53 S=(53 Al 10-1388950) %  H - wadel (A 92-12-2012-35,

THEAY, 2012) 2 FET5S S Th

Eigl HH—rS’Jr Frjoke] FRFF ol dSTHE A8l 92 2n=409] dMAFE 2=

AN

TAE "gAF"o] s ai(Lee, 2008), HEE wliFet SR FAFETES T3 S|
(Brassica campestris var. pekinensis Hongbaechoo):%= 725 21 th(Lee, 2010)
yHAd FE& Eetr] 98 Suge] A% s o] FeEAl7l &3 (Brassica rapal))

A&l wjFet BEA 7L Sd et A oW Brassica oleracea L)’—ﬂ ol HEEg =ugoR vl
=
T

oY s HRERE mdekid aL(PCT/EP2003/008197 )&= ATh.
B oaveldt AaM nwh N FIES 49 %E%-%ﬂﬂ-ﬂ%% FEe FAALS
wEshl A AT S4B AEE o3 FIEE 542 Hach
SHELL 4TIl FelHoly VAo ool AA Fio FAo| o]FoiXA Ui
Ao KFFAOR f4 I (GMS;

q
delol 9@ A WAL 1 FRE FAAH $4B
29

Genetic Male Sterility), AI¥XZ224 $AEA(CMS; Cytoplasmic Male Sterility), |32 x4 A2}4

SAEAX(CGMS; Cytoplasmic Genetic Male Sterility)o] th FAx%4 -S4 EA(GMS)S
SAELTAATE 3 Yol EAjste] 1 Bl o SAEIAC] 2B Aola, AlxHEA
SAEACMS)Y A, SAEIFEAE AExd dd¥ EAgH. AEZAxFEAA
SAAEAN(CGMS)S SAENGHAA7 A Axdo] BF EASH o dZd 7S HAA7}
Ao FA7IYel Hrh FAHAEYAA  FAW(Maintainer)> MEZA o= Aol FHAIL
EAt @ e IEFHAAE MR @e AR FAELHY wwE FI SAHAELS
FAANATFE 9 on, 3 ol dAIEFHAAE M WAE 35 Z (Restorer)o] 2Rl
gt} (Schnable and Wise, 1998)

WE7E EHake AlEE SAEYANS AEZ Q9o & wEIZ=golrt AAZHAd JFS
FstA Kste] A HAHAAR Tlso® EAH(Maternal Inheritance) €Tt o= &4
A Aol &olatal, AEAe AH&str7F wig L] Wi, MiF Fy A A
dEdS olgstd= X7 AE Ha Atk (Heng et al, 2014).
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A2d A3 Ay WE 2 A
%:

=
L BEe 42T BE F FAAL
(1. FAALFH

a1, 1IR9E 3% §AAY

CC13001(uf %) CC13002(8f 5) CC13003(>%) CC13004(==x0]) CC13005(=x0])

1A = (2013l 2

Aol FAAAS £

I

| F g F CCL3003(s=+-), CC13004(3=
o), CC13005(Fx0]) & 3%FFT> 5 AA FHAAE 7ML = oz EAord i gf &

o
= —
% 549 98 AAfAe AHEAE B dAopd nef WF EE ALe dF AB

o F&% zow Az

3L

33 2. 2AbdE H 3RMEE A [RAKH.

2APA = (2014) 33X =(2015)
CC14001(ZAHEH) CC14002(=%) Sotsji F1(w}5) Steve F1(¥] %)
WSO T A X TSI s W

zﬁ A employee-owne company
ﬂz&ll P

R 3 Y o] 2xhd (2014 )l E ATE A T v=elA 28] FAAds FH6
=dF CCl4001(ZAE) ¢k CCl4002(s=5 )= HlF¢F nlgto]l &olst A {FHAE 7HA
A Qe FFOE FEA M A 3 FF SA4S AT AR JAHEARE T AdEA O
S Aol Abgol JhestElet AlrdEY. ol & 1, 2xd Rl SRS T FHAd T

< 20159l =AY eA T A AL A FAAd JE T =55
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i e ed=o] A Sotsji F1WlF 5 2
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A7E 9

=
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=59

o
o

ol

o
B/
o]
=
B

Mo
el
il
el
ﬂ

-

[e)
Ao 7

o]
H

F WA o] wmghar 9

S

o] 95

ey

20163 <]l

A

A%

(2). =3 FAAY HEI=H, o
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A= AL

Ton

S| Aol A A

Eis

RETA
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A

Zoltt.

lycopene

(ug/9)

0.0
147.0
75.2*

B-carotene

(ug/9)

111.2

20.6

a-carotene

(ug/g)

919.6

55.6

Antocyanidin

total
(ug/9)

284

28.8

malvidin
(ug/9)

16.1

28.1

delphinidin

(ug/9)

0.0
0.0

pelargonidin

(ug/9)

0.0
0.0

cyanidin

(ug/g)

12.3

0.8

Variety
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FRrhs o} shEAlold mehg AwEirel QubulFnc e o] e HFA Aow
FA Y Kaempferoldh @2 gho]ladll 13hf #F< BHD-4118th 6‘184 vtol gholmdll a1 gHf
& F4= f1F Tad ovh Elor Helnh
#6. AY 23 A JuIEF 28T
o Antocyanidin B-carotene lycopene
Varieties
cyanidin delphinidin malvidin pelargonidin total (ug/g) (ug/g)
(ug/g) (ug/g) (ug/g) (ug/g) (ug/g)
KN5011 1812.1 20.2 522.5 2.0 2356.8 16.4 0
KN5013 2550.4 35.7 435.2 4.2 3025.5 9.6 0
KN7309 2473.0 30.8 431.1 4.0 2939.0 22.1 0
KN5015 2424.3 27.0 338.0 3.0 2792.3 30.2 0
P25 953.3 5.7 167.2 1.2 1127.5 19.9 0
BHD-411 19.9 1.0 3.7 0.5 25.1 14.3 409.6
H=7I2H 0.5 0.3 3.9 12.7 17.4 8.7 0
Wi e JAAstaa g A7 sA 23e ‘FF I Ed ol E(glucosinolate) A S olgla &
HA gtow 2 AFANE @AwF 3FFH ANESA FER FES THUstue o F A
FEaA Aol E Fe BAFUHED. BAAS wguFst dwmFe FRaABANE 53
F2 Apol7b A om wAgu)Fo A FheFo] =gkt
R®7. At x3F A U] =X Glucosinolate A-E3haF
Glucosinolate contents _
KN5011 KN5013 KN7309 u}Q] &3
(umol/gdrywt.)
Progoitrin 1.95+0.14 1.16+0.13 0.97+0.03 0.36+0.03
Unknown 1 0.08+0.02 0.17+0.05 0.13+0.08 0.22+0.01
Unknown 2 0.07£0.03 0.13+0.01 0.07+0.00 0.12+0.02
Glucoalyssin 0.66+0.10 0.62+0.01 0.78+£0.10 0.21+0.01
Gluconapoleiferin 0.61+0.04 0.43+0.05 0.30+0.03 0.07+0.00
Gluconapin 1.54+0.14 0.77+0.11 1.12+0.03 0.79+0.03
Unknown 3 0.13+0.01 0.11+0.01 0.17+0.01 0.13+0.02
4-Hydroxyglucobrassicin ND ND 0.06+0.00 ND
Unknown 4 0.13+0.00 1.99+0.29 0.17+0.01 ND
Glucobrassicanapin 3.59+0.38 2.29+0.34 1.87+0.03 1.01+0.06
Glucoerucin 0.14+0.04 0.08+0.01 0.13+0.04 0.07+£0.01
Glucobrassicin 1.55+0.05 0.77+0.05 0.52+0.03 0.57+£0.00
4-Methoxyglucobrassicin 2.10+0.15 2.05+0.08 3.92+0.21 2.49+0.00
Gluconasturtiin 1.00+0.09 0.61+0.12 1.11+0.04 041+0.11
Neoglucobrassicin 0.43+0.03 0.35+0.07 0.19+£0.00 0.43+0.02
Total 13.99+1.14 11.53+1.29 11.52+0.23 6.88+0.21
A A3 wguFeld  ohe fush: B4 AARTH:  olelishe] extolojyloE
(Isothlocyanate)«] AFAQ ‘=F ?/P\] 7h} 3 (glucobrassicanapin)' g &Fo] ¥ha) 3= 2.t} 2-34]]
a5t Qo ‘FEI U 1’} Bl (Gluconasturtiin)” =3 F33HA A3 &= A=z
UrEb,\
A 4xpd ol duF dAs7tEE, O3 2 SAEFS ATWA3E o 3akde MEA A
2 oH] F1Ax3 755S TAIete] QtEA oM ks FA A th(aES). 1 A dudE Flx
Fud ASW3EWFTE PEAchd Fel b A vhemom duaw FlEgelA:
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No50377 No5046 %74 bt Abdmol Fuls] AW A $AE Avte] met AEF 55 032 2
gekela gok w3 KNSO7Ie] QHEAchde] @l /b ol A Aol A4 AT A
; A%E AHT oI},

K

ML =X

[

o
2
e

o
T

H8. Ayt x3 9 Ju|=X Antocyanidin 23t}

Antocyanidin

Sample cyanidin pelargonidin | delphinidin malvidin peonidin total

(ug/g) (ug/g) (ug/g) (ug/g) (ug/g) (ug/g)
H=7l=2"H(dy]| %) 0.7 N.D N.D 6.9 0.000 7.6
H=w7135 4024.3 N.D N.D 123.3 16.6 4164.2
T} R (@ 7HaE & o)) 698.3 N.D N.D 7.3 3.7 709.3
KN5033 3399.9 N.D N.D 20.1 19.6 3439.7
KN5037 3622.3 N.D N.D 19.9 18.9 3661.1
KN5039 3050.8 N.D N.D 23.1 20.1 3093.9
KN5046 3525.3 N.D N.D 33.1 20.5 3578.8
KN5050 1642.3 N.D N.D 5.0 12.4 1659.8
KN5064 22778.8 N.D N.D 25.5 13.6 2317.9
KN5071 7679.2 N.D N.D 262.5 46.1 7987.7

2 FNTHET FE A4A B AR WEY =9
(1. AFF 3o 22 543 APAT FTATVAENF)Y 42 24,

AF 1xd T AgAFE w39 AduFE wujste] /s orEA oY 31§ HjFe ‘A
PHAUE DALY WA DAY AL Al RIS RS e
) I A3 g3y o A

u} 4

vebom, @A WetEd FFe westEie] B w3
WSl R EWE W EAE ol Wb RE S SHE Aok o] §
ok EEO L F3o AU ogolth kAW TR FEFe AWy FolA
o] B WFE WX Fow AFT AeWguFolA wEhze
2 A eht EAohd dstrtEE Fe] B =

9. tjH] FF % AY A7 FF 78 MaA JE2LT
Antocyanidin
a-carotene | (-carotene | lycopene
sample cyanidin | pelargonidin | delphinidin | malvidin total

(ug/9) (ug/9) (ug/9) (ug/9) (ug/9) (ug/9) (ug/9) (ug/9)
KN-Ppalgang 2284.5 33 224 3243 2634.5 10644 59.7 0.0
KN-Ppalganbom 408.7 0.8 15 30.2 441.2 5414 17.9 0.0
Bulam 3 ho 123 0.0 0.0 16.1 284 919.6 1112 0.0

(2). AAAAN =949 FEAPI FH wF

tEAJobd A WiF FESAS Hd viFek A2ts anjste] 53 FL Al wjFE o
% s

A3l AMe wEete] R Aol ANFAAE WE] EAH NFAES SHTA B A
AN HAe Gehs fAAE PEugue] A4 g4 G2 fAa4el Aow ey
of FF olE FAA AL BH ALA DI FFS LSt 0§ Aotk



(81 x AAAD

T

3. FEA Y AxA nFF 488 7154 WF AT L Fl FF 4.
(1). FEA M 3 FF W3 AT
O 1A=

[UO
L oh
o
O]
(@)
—_
.,m
D.L,
=)
&4
td
e
lo
it
BN
D E?—l{'
9
oX
)
3
o\
>
o

Neeq AEAES LA S A S 5]
AR FL 20 40
e ATF2 16 61 A
F3A & 53 75 A A
F4A& 71 105 A R Alsdd
F5A& 87 55 A 2 Alsdd
F6A& 43 10 Asdd
MSAESA 23 85 BC1-BC6AIth
Al 313 431
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NS 9
S 93l
=X =4
53] FA
B 11. 1IApd = FAHE AEAopd 138G Ale S
AsEF AEAES AAAZTS 1A
ARRARPAF] 5 5
YA HF2 8 8 WA
F3A& 105 105 TR AT
FAA S 86 86 WA A AsAE
F571& 95 95 WA Y AlsAdE
F6A& 16 16 Asdd
MSA &4 36 36 BC1-BC6A|tH
A 351 411
@ 223 d =

BAZE H5R EAold LEg wEh EE &4 e 7] AL 248 A 2 AE 385
AES ¥129 o] ZF A= 20143 3€ 20¥ IF3lo] 49€20¢97F ]
ol GAekel 20149 59 300] wEG olWA A4 2 AEAo] &

Bapglon] wH FAAY HEE 9% MS AESAL 98 MAEL TAG] H5AES Ae)

e

B dA A Ad el CRAISA Ales 2 %
J =
o
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B 12, 2RMAE BR1F otEXjofd 1Fg ASLA.
A& AHEA S AA &+ y]al
AR F L 5 13
= A HF2 8 54 WA
F3A& 105 123 ZHAA 2
FAA & 86 97 A R ASAE
F5A & 95 74 A R AT
F67 & 16 5 AsAe
MSAH &S 36 45 BC1-BCoA|CH
CRA&Hd 34 11 A&d8, 5 A3Hd3
Al 385 4272
B 13. B AFAEQA AiA udFe] A E U Wi AT 4.
PN N
NO. e Als HH H-S NO. " Al EES ge
1 519 KN-12022 37 S 21 5030 35030 0.8 R
2 521 KN-13010 0 R 22 5033 35033 39 S
3 523 BDH412 0 R 23 5037 35037 11 MR
4 520 aeas] 35 S 24 5052 35052 4 S
5 521 SN-12422 0 R 25 5056 35056 0 R
6 522 SN-12519 0.4 R 26 5065 35065 3.3 S
7 6503 36503 17 MR 27 5066 35066 27 S
8 6505 36505 15 MR 28 5150 35150 33 S
9 6516 A5 wr) 2.8 S 29 5171 35171 34 S
10 6522 A wE 3.4 S 30 5214 35214 35 S
11 5001 35001 0.7 R 31 5216 35216 38 S
12 5003 35003 36 S 32 5240 35240 4 S
13 5005 35005 3 S 33 5242 35220 3 S
14 5009 35009 2.5 S 34 5244 35244 0 R
15 5013 35013 38 S 35 el & g 37 S
16 5014 35014 4 S 36 thu| & (RY = 0 R
17 5016 35016 3.1 S 37 IS s 0 R
18 5018 35018 2.9 S
19 5023 35023 3.1 S
20 5027 35027 1 R
X B AP E .Y T 2HE £ 7100 5121 3 Lol EX1 84 (R),1.0E 2Hof M 2,00/ SHE S EM 8 (MR), 2.0 E ZHE 254 (S) R EHE Bt
7heg WlE FEUES 918 1E59t #Zol A9 f%%—é}ﬂ A A RS AASEATE 7
A% 71 A8 obel ;149 o] 20149 89 590l & 277A 5 S FHFslo] 89 23U A
i3 = AUl o AdAuE A AskaL 10%%01] 421 A 2 ATs Adste] &
A ANRD D FAFAE & FAAE 53] AlE A 134152 2015 vlsEES
Fatel 2y 2 AFADS A8l 20149 1292090 FE ko] FahA ) 1549 390
shg-2o] A Fl=g ASAE 2 S 5 a2 4eA1dS skl
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B 14. 2xPAE 72X QtEA|opd 1dHe AESA.

o

alom i AEAE S ARAECRAN) S gk

ARAAFL 13 07
A TF2 13 155 AR A
LS 65 115 AR A
riis 63 75 A LAY
s 55 62 EEEELD
F6A & 45 13 A
MSAIE-576 23 32 BC1-BC6A|T]

A 277 421

® 3Ad =
3APA o = F3] &/ AHf7E bt StEAlolT nEf Wl FE SAS fs 7] AE 2
H oA 2 AT 432A41% S 2015 3€ 13Y uFsto] 49139 A =X AHS e Al EF] A
25t 20150 69 8o of] ¥159F o] wrFU oAl HA W AEAdo]l 4%k 522 A 2
ATS At or FHdxY B E 93 MS A5SAS 98 31452 sAste] 254158 At
St ofe e AW HAA GGl CRASA A 2 23t AES 93 57 42 A o3
A3 A 98, AT 38 5 F 12 AF 2 23S AWsAvH(3E17)
B 15. 3xpA = XM AEAopd 1dhg ASSA.
HEANE AFSAH(EAZ
AR AAAES AMaAE S H]al
AR AAIF] 27 20
EEIF=ey) 132 225 FNA A EE
F3A & 105 125 ZRA A e
F4A & 82 80 WA Y AT
F5A 5 40 25 7HAl W AlES A
F6A4 & 15 10 Ay
MSAHIE2A 31 25 BC1-BC6A|TH
CRA 57 12 A&49, 5 =X A3
Al 489 522
7heg HlF F31ES fs) 2 Mo Al 7S A2 obE #1633 o] 20154 8¢ 6Y 9
F R1ASE vF3ste] 89 26¢0] AHAsta Wl dT AT Hl o AlFAuE AAsta 11¢¥
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2ol 453 A R AES Adae] AE FA ° FAL

o
o,

I 2ol &4 Aol A A=

N
_

1\
o ol

B3 A% Autd 1145 20169 vEEEoz 20159 119 2040 Fate] 2324 2
NS 98 F8AE T 20159 3€d @59l wxo] A F12 AE2AE 2 AF

i

a9 6. IS MANAA, ASFY L U4RE.

B 16. 3R E 7[R tEAjold 1EG AESA.

TSHCEAA)

W AR A

aliom AAE S LA ORAN) S Ok

2R AIF 27 20
w2 A HF2 155 195 SRR
F3AI& 115 105 AR
A s 75 55 A L AT
Lol 62 32 EEELR
F67 & 13 11 S AT

Al 421 453
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#17. 3APAE B3 AZAYA A2A 1FF] A8 71A WF AT &4,

A A+
NO. , A& =i Uk NO. - A& e bl
it ki)
1 5007 KN7309 0 R 30 5410 | 502851 | 3.9 5
2 5010 | 6975 X7310 | 3.4 S 31 5417 | 5075-51 1 S
3 5013 KN5013_ | 3.9 S 32 5418 | 5122-51 1 S
1 5015 KN5015 | 37 S 33 5419 | 5126-51 1 S
5 5016 W35 0 R 34 5421 | 5129-51 1 S
6 548 e 0 R 35 5451 | 5170-51 1 S
7 549 EHE 0 R 36 5458 | 502-53 z S
8 568 R 0.4 R 37 5487 | 522-51 34 S
9 569 R 0 R 38 5491 522-55 338 S
10 570 CNE 0 R 39 592 | 523-51 0 R
11 600 | 702 X704 | 39 S 10 5497 | 528-52 13 MR
12 601 704 X702_| 4 S 11 5502 | 530-51 0 R
13 5262 599-54 0.1 R 42 5509 | 537B-1 3.1 S
14 5264 600-60 3.9 S 13 5524 533-4 0 R
15 5269 5052-52 1 S 14 5528 252 1 S
16 5271 5053-52 1 S 15 5529 283 338 S
17 5296 5004-51 1.2 MR 16 5533 257 1 S
18 5297 5009-51 1 S a7 5542 | 632-51 0 R
19 5343 524551 1 S 18 5544 | 633-51 36 S
20 5345 5218-51 1 S 49 5549 | 582-52 32 S
21 5353 6944-71 1 S 50 5551 582-54 0 R
22 5372 635-2 1 S 51 5553 | 583-51 7 S
23 5355 5120-71 1 S 52 5554 | 583-52 1 S
24 5367 627-1 1 S 53 5557 | 586-51 z S
25 5394 | 700671 | 36 S 54 5560 | 588-52 37 S
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Trial Results in USA sown date: 2016-01-13  Gonzales, CA
Vari Days To Plant Plant Head Head Densit Head Internal Core Core Bolti Overal
ariety Harvest Uniformity Size Color Size ensity Weight Color Length Diameter oting Score
KN-7309 91 2.5 Avg Red Med | Ab Avg 25 Dark Long Med Early 15
KN-5046 94 2 Tall Red Large Avg 2 Dark Short | Med Late 3
KN-5047 92 3 Avg Red Med | Ab Avg 3 Dark Short Small Late 35
KN-5050 94 15 Avg Red Med | Ab Avg 3 Dark Short | Small Late 3
Ab
KN-5064 92 3 Tall Red | Large Avg 3 Avg A Small Late 3
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1. [3l®+=%] Molecular characters and morphological genetics of CAL gene in Chinese cabbage.

Li, X F, Shen, R J, Liu, P L, Tang, Z C, He, Y K | Cell research (v.10 / no.l / pp.29-38 /
20001001-0602)

Z & BcpCAL, the homologous gene of CAL, was isolated from Chinese cabbage. Unlike BobCAL of
cauliflower, BcpCAL did not hold the terminating mutation in the fifth exon. After crosses of
cauliflower with Chinese cabbage, the resultant hybrids failed to form curd, which implicates the
genetic complement of BcpCAL to the mutated BobCAL in the function of curd formation. One of
CAL gene isolated from the hybrid apparently comes from the female parent (Chinese cabbage)
even though there are a few of the bases substituted and deleted. The result offers the molecular
and genetic evidences for the study of biological function of CAL in morphological genetics of curd.

2. [3lQ]==] Genetics of resistance to five strains of turnip mosaic virus in Chinese cabbage

Suh, S. K., Green, S. K., Park, H. G. | Euphytica : Netherlands journal of plant breeding (v.81 /
no.l / pp.71-77 / 19950014-2336)

ZE: Summary Inheritance of resistance to turnip mosaic virus (TuMV) strains C1, C2, C3, C4, and
C5 in Chinese cabbage ( Brassica campestris subsp. pekinensis ) was evaluated using monoclonal
antibodies. Crosses were made between a resistant line, ‘0-2’, and four susceptible line. ‘Seoul’
(SE),"SSD31" (SS), ‘Cheongbang’ (CH), and ‘Yaki 1 ho (YA), to determine the inheritance of
resistance of ‘0-2" in different genetic backgrounds. Resistance to TuMV was controlled by a single
dominant gene or double dominant genes depending on the strain and cross. The resistance genes
of ‘02" were modified by susceptible parents such that a single dominant gene was involved in the
‘SSX0-2" combination, but double dominant genes in the ‘SEX0-2" against TuMV-C3 or TuMV-C5.
ELISA tests using inoculated and noninoculated leaves in the same plant suggested that the

dominant resistance genes inhibit virus movement rather than virus multiplication.

3. [3ilQ=7] Development of a highly effective T-DNA inserted mutant screening method in a
Chinese cabbage (Brassica rapa L. spp. pekinensis) reverse genetics system

Lee, Gi-Ho, Kang, Yoon-Jee, Yi, Seul-Ki, Lim, Suk-Bin, Park, Young-Doo | Plant biotechnology
reports (v.4 / no.3 / pp.201-211 / 20101863-5466)

ZE: We present a highly effective T-DNA inserted gene screening method as part of a reverse
genetics model system using the Chinese cabbage (Brassica rapa L. spp. pekinensis). Three-step
two-dimensional (2D) matrix strategies are potentially accurate and useful for the identification of
specific T-DNA inserted mutants from a large population. To construct our Chinese cabbage model,
we utilized a forward genetics screening approach for the abnormal phenotypes that were obtained
from transgenic plants of Brassica rapa generated with Agrobacteria tumefaciens containing the
pRCV2 vector. From one transgenic plant with an abnormal phenotype, we observed that the stl

_52_



gene (which is related to senescence-associated process proteins) contained a T-DNA fragment, and
that its expression level was decreased. This T-DNA insert was then used as a control to construct
an effective screening pool. As a result, the optimum template concentration was found to be 0.1-1
ng in our PCR strategy. For other conditions, positive changes to the Gibbs free energy prevented
the formation of oligo dimers and hairpin loop structures, and autosegment extension gave better
results for long fragment amplification. Using this effective reverse genetics screening method, only
23 PCR reactions were necessary to select a target gene from a pool of 100 individual DNAs.
Finally, we also confirmed that the sequence we obtained from the above method was identical to

the flanking sequence isolated by rescue cloning.

4. [519]+=3] Association Analysis Between Phytochrome B Gene Promoter Mutantions and Flowering

Time in chinese cabbage

LIU, Shuan-tao, ZHANG, Zhi-gang, LI, Qiao-yun, WANG, Shu-fen, ZHAO, Zhi-zhong, LU, Jin-dong,
ZHANG, Xiao-yan, XU, Wen-ling, LIU, Xian-xian | EBZ4WEMEZ% = Journal of agricultural
biotechnology (v.22 / no.7 / pp.853-861 / 20141674-7968)

%% 5 E3EB(phytochromeB, PHYB)= Al&9] F&7] &3 7ist 4=9f 84 =24 a9l 7k stuolot.
2 AJAE Futr] JisHd(extremely late-flowering) % %7] 7§8Hd BviF(Brassica rapal. ssp.
pekinensis)?] AP7FeA AlEQl 06-247xF Hel029] PHYB AA| XA A Hof tfjst WA HSHA B
Shith At Ax, GAR AA Zole Z47F 59861} 5,528 bpz, Z& EﬂOlEiHﬂOl* % Chiifu-4019]
M B gger =9 Aol & Zha QU= ols FAE B& uiR PHYB A4S EAWolAlR:= e
sttt o] BraphyBl(GenBank 5w S: KJ866947)2t BraphyB2(GenBank SE2W3$: KJ866948)2 THH

). X} Atoo|= 476719] 4Fel /ZAAl(Inserts/Deletions, InDels)yt 57712] SNPs7t &A519cE. XA G0
= 473719] InDelsy} 31709] SNPso] 9o, ZY o= 3719 InDelsyt 26719] SNPso] 919itt. InDels
v s EAA 49, SR g1 39 FY9 W phyB29] ZAM(ZZF 445, 18, 3 bp)2 FHUG
phyB2 &XIA|7} ZAASH 445bpofl= 27§9] TATABOX4yt 27 HE9] Z4ollZE(myeloblastosis, MYB) SA}t
RARIAL A% BE]I(motif), 17} F82] GA ¥Fe @4 7F &9t phyBl/phyB2 W 445 bp InDel =HW
o2 AT £ Q= F24 0tH(codominant marker) phyB1-762/phyB2-3175 7|2t &, s OfAHE o]
8519 06-2471F Hel022 wgste 453t F 2 7iAlTE &7d5t¥ o™, F 2 Adl 7iAlTe] AEAlE o835t

=

o
=
A
o

_OL ol A
¥R o oX o

Zof. 7Heh AIZb ool Awde S At phyB1-762/phyB2-317% Zbzh why] Zheted/x7] sHateel
2T £ AWYS YEPATHP f FF RT-PCR ZAF 23}, Hel02 7F &4 ©r9] PHYB {AAte]
LH 5FEL2 06-2478cF F35HA HUTHP A7) ZAxte iR PHYB §74Ate] £7IA| InDelo] PHYB §7Ato]
Ld &Aoot Jietr|o] wists mAst Fadt 99 sted shebs AL At B A M #o, o
WA LR S zo] wE PHYB SAIAHS] Sivolst ol Jhst AJztel] nlAle dafe] BA WAUSS AlA
Aoz qjsted WS AFstgch

5. 81@]+=3] The progress of study on chinese cabbage breeding for diseases resistance in China

MIAO, Liqiang, ZHANG, Yaowei, GUI, Chongshi | RitEZ# K224 Journal of Northeast Agricultural
University. Natural science edition. BAREM (v.37 / no.4 / pp.529-533 / 20061005-9369)

ZE: The progress of study on Chinese cabbage breeding for diseases resistance in China is
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reviewed, from patonology, identification for disease resistance and biotechnology of Chinese
cabbage disease. This article also discusses the development and prospect of Chinese cabbage
breeding for diseases resistance in China

6. d312]+=] Study on Synthesis Model for Breeding Genic Male Sterile Lines of Chinese Cabbage

Yue, Yanling, Feng, Hui, Song, Ali | SMEZKEZEH = Journal of Jilin Agricultural University (v.27
/ no.2 / pp.179-182 / 20051000-5684)

A E: Synthesis model was applied to transfer genie male sterility from 3A(genie male sterile line) to
slO5(selfing line) and to breed new male sterile lines in accordance with Multiple Allele Hypothesis
of Chinese cabbage. The hereditary analysis showed that the genotype of sl05 is Ms~fMs~f. As a
result, a se-ries of new AB lines type I and new temporary maintainer lines were obtained from self
progenies of F 2 crossing 3A with sl05, and new genie male sterile lines with 100% sterility from
crossing between the male sterile plants of new AB lines type I and new temporary maintainer

lines.

7. [31Q]==7] Study on Hybrid Qingzayoubaicai No. 1 Breeding of a Variety of Chinese Cabbage

ZHAO, Hongchao, AN, Fengyun, LI, Jun, DU, Dezhi | ®iEZ£E#H = Acta agriculturae
boreali-occidentalis sinica (v.16 / no.l / pp.207-208 / 20071004-1389)

ZE: By transferring Polima cytoplasm sterile genes from B. campestris L. into a variety of Chinese
cabbage, new type PolimaCMS line such as a variety of Chinese cabbage 02979A was bred, which
crossed with self-crossing line 7S and bred out new variety Qingzayoubaicai No. 1, the variety
authorized by QACC in 2006 had characters such as high production, high quality, quick growing,
delayed bud appearance, cold tolerance and disease resistance.

8. [6l2]*=] Microspore Culture of Qingmaye Chinese Cabbage and Its Selection and Breeding of
New Varieties

Zhao, Bing, Wen, Fengying, Wang, Yulong, Song, Lianjiu, Liu, Xiaohui, Zhang, Bin | ZFEJLEE2{ =
Acta agriculturae boreali-sinica (v.20 / no.2 / pp.26-29 / 20051000-7091)

ZE&: The affecting factors and cultural condition of the isolated microspore in Qingmaye Chinese
cab-bage breeding have been studied. The embryo formation is closely related with genotypes of
donor plant; High temperature treatment 33 'C ,24 h can accelerate formation of embryo from
microspore, the number of embryo per bud increased 4.5 times as much as that of 25 1C constant
T. The added exogenous hormone and poly amino acid to culture medium can improve the
inductivity of embryoid, increasing averagely 59.64% than that of the contrast. The content of agar
increased to 12 g/L in culture medium can raise seedling rate of embryos signifi-cantly, 40.5%
higher than that of 8 g/L. Double haploid (DH) plant of Qingmaye Chinese cabbage was ob-tained

through microspore culture. Isogonics lines with good characters in DH lines were selected to make
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up hy-bridized combinations, and a new variety of Qingmaye Chinese cabbage was bred.

9. [82]==2] Breeding of the New Chinese Cabbage 'Duowei 462'

Mu, Jingui, Wang, Mingqgiu, Liu, Xuemin, Liu, Xiaodong, Wang, Yuhai | EZ£3% = Acta horticulturae
sinica (v.33 / no.6 / pp.1409-1409-1409-1409 / 20060513-353x)

Z2: Duowel 462' is a new F, crossbreed of Chinese cabbage. It was cultivated through hybridize of
'Xin 413' and 'Cuilii 5-3-2-2-1'. From inseminator to maturation, it needs only 70 days, stature is
45 cm, expansion 56.4 cm * 52 cm. Net mass is about 3 kg, net mass rate is 80%. It will have

90000 kg/hm~2. It has excellent resistance to disease and can be cultivated all over the country.

10. [8fe]+==] Breeding of allo-cytoplasmic male sterile line in autotetraploid Chinese cabbage
pak-choi

Liu, Huiji, Wang, Hua | MREEAKELEH = Journal of Nanjing Agricultural University (v.27 / no.2 /
pp.30-33 / 20041000-2030)

ZE: An allo-cytoplasmic male sterile (CMS) line was obtained through distant hybridization of CMS
line in Brassica juncea Czern et Coss. var. tsatsai Mao as female parent and autotertraploid
Chinese cabbage pak-choi as male parent. Pollinated with yray treated pollen in bud season, it
showed much similarity to the male parent in its phenotype and quality characteristics after
sev-eral generations of backcross. Its nectary was well developed and its sterile rate and sterile
degree were both 100 %. In natural,con-ditions , the average of 13. 2 grains of seed was obtained
per pod. When pollinated in bud season, it would set 14.3 grains of seed per pod. It has a
promising future in breeding program of Chinese cabbage

11. [3|®]+=3] Breeding of a New Hybrid F1 of Orange-heading Chinese Cabbage--'Jinguan No. 2'

ZHANG, Lugang, HUI, Maixia, ZHANG, Mingke | TadbE2% 2% = Acta agriculturae boreali-occidentalis
sinica (v.16 / no.l / pp.204-206 / 20071004-1389)

A= Jinguan No. 2 is a new F1 hybrid of orange heading Chinese cabbage suitable for autumn,
combined by self-incompatible lines 0151024 and 01S915, with green leaf, low of leaf margin
undulation, mid-maturity,vigorous plant. Its leaf head is obovate, orange color. The average net
weight per leafhead is 2.5~3.0 kg, with hard head, high nutrient, and attractive appearance. The
content of carotenoid in head is 3.47 times as Qinbai No. 2, a normal Chinese cabbage, and vC,
soluble sugar, crude protein, dry material is 44%, 36%, 18% and 11.73% higher than it respectively,
and cellulose is 26. 0% lower than it. The ratio of net vegetable is over 75%. It is resistance to
virus, downy mildew, tipburn and soft-rot. It can be harvested in 75~80 days after sowing and
yielded net vegetable 90.0 t - hm~(-2). It has been approved by Shaanxi Province Crop Approving
Committee in 2004.
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12. [3®]+=3] Breeding of Qianbai 3, a New Chinese Cabbage Variety

ZHAQO, Daqin, TAO, Lian, ZHANG, Chaojun | SMEZ#HZ = Guizhou agricultural sciences (v.34 /
no.6 / pp.11-12 / 20061001-3601)

= Qianbai 3,2 new Chinese cabbage variety,was bred from the <crosses of
K12-1-2-7-8-2(self-incompatibility line) X ¢21-2-3-5-2-1(self-incompatibility line) and c21-2-3-5-2-1
X K12-1-2-7-8-2.The net yields in the variety,regional and production demonstration tests are
4575.5kg/667m~(2),4014.5 kg/667m~(2) and 3768.1 kg/667m~(2), 10.2%,8.35% and 5.87% higher than
CK respectively.The disease rate and index of downy mildew in fields are 5.15% and 4.17 lower than
CK separately.The contents of soluble sugar and crude protein are bigher than CK, and the raw
fiber content is lower than CK. The bead tight rate and ratio of leaf to stem are higher, which
accords with the popular consmer habit. Therefore, Qianbai 3 can be planted in the Chinese
cabbage production areas and similar ecological areas.

13. [3Q]+=3] Breeding of New CMS Lines of Leaf Mustard by Means of Interspecific Cross with CMS
Line of Chinese Cabbage

Jin, Haixia, Xu, Shufa, Feng, Hui | 223 = Acta horticulturae sinica (v.33 / no.4 / pp.737-740 /
20060513-353x)

A= A cyloplasmic male sterile line of Chinese cabbage and two male fertile lines of Leaf Mustard
were applied to transfer the male sterility. Interspecific crosses followed by 7 generations'
backcrosses with Leaf Mustards as recurrent parents were earned out. Two new CMS lines of Leaf
Mustards were obtained. It was identified that the CMS lines of leaf mustard possessed equal
number of chromosomes with the recurrent parents, and their male sterility were shown as 100%
both in the degree and ratio. The morphological traits and the seed set ability of the CMS lines
were inclined to the recurrent parents. Four favorite combinations with the CMS as female parent
were got through plot trail.

14. [3@]*=3] Breeding of Chinese Cabbage Hybrid Qinza No.2 and Evaluation of Its Disease
Resistance, Quality and Yield

Zhao, Limin, Ke, Guilan | iR X2+ = Acta agriculturae boreali-occidentalis sinica (v.15 / no.6 /
pp.95-99 / 20061004-1389)

Z2: The new Chinese cabbage variety Qinza No. 2 is a F_1 which is bred with the gemplasm male
sterile line O2CMS14 as female parent, self-bred line 02S28 as the male parent. Its growth period is
a-bout 70 days, it is dwarf and its leaves embrace tightly, its head is in the shape of globe; the
rate of soft leaves is about 66.8%, globe index is 1.3, the weight of single globe is 3~3.5kg, the net
leaves rate is 80%, its yield is 105.4t/hm~2: the cabbage is crisp, adaptable, good in quality and
favor; the shape is lightly and has long suitable growing period; it is resistant to downy mildew and

black spot. The new variety has been a registered variety in Feb, 2004, it has been demonstrated
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and popularized in Shaanxi, Gansu, Xinjiang, Guangxi, Henan, Shanxi, Sichuan and Ningxia etc, it

is a variety with good comprehensive character and strong competitive in market.

15. 3}Q]+=] Breeding of A Radish CMS in Chinese Cabbage (RC7) and the Research of Its Traits

ZHAO, Limin, KE, Guilan | faidt#E#E3R = Acta botanica boreali-occidentalia sinica (v.27 / no.12 /
pp.2404-2410 / 20071000-4025)

ZZ: The new Chinese cabbage CMS (RC_7) was bred by using Brassica napus CMS (RC_97-1 )
which is introduced presently as sterile material source, conducting interspecific hybridization to
transfer the RC_97-1 sterility to Chinese cabbage, then continuing backcross breeding and strictly
economic characters selection. The new Chinese cabbage CMS (RC_7) has normal leaf color and
nectary and perfect functional pistil to attract insects to pollination. It also has strong bearing
ability. The sterile plant ratio and sterile degree of CMS(RC_7) are both 100% while be planted in
different ecological area and sowing condition. The RC_7 bears naturally good,is high resistant to
downy mildew and is resistant to virus disease and black spot,has high combining ability. The
growing period of RC_7 is 85 days with the plant height of 58.6 cm and the plant width of 45.3 cm.
The leafy head of RC_7 is cylindrical type with the 48.5 cm longitudinal diameter of the head,16.3
cm transverse diameter of the head,2.89 index of head shape,3.6 kg of the single head weight and
high value of utility. The Chinese Cabbage F1, 'lingiu 70' and 'Jingiu 90' ,which are attuned to the
demands of the market,were bred with RC_7 as theirs female parent. They are characterized by
high resistant to diseases, extensive adaptability, high quality, high and stable yield.

16. [3|®]+=3] Breeding and utilization of male sterile Chinese cabbage

ZHOU, Bangfu, LI, Xianshi, SHI, Lei | {#iRE3 A2 2R, Journal of Hunan Agricultural University. B
ARFBHEMR (v.34 / no.2 / pp.190-192 / 20081007-1032)

A= Malesterile plant was separated with Jing green 75 continuous Self-cross. Dual-purpose line
and preservation line were found through elder brother and younger sister cross. 9769A is a male
sterile plant of dual -purpose line by crossing Preservation line. Fuqingl is a new combination by
crossing 9769A as female parent with 9531 as male parent .It was examined and exhibited by
Liaoning and ther country Mustard family flowers exhibition.The breeding of the sterile was the
important success in the breeding of different types of Chinese cabbage. Sterile source exises in
other regions'Tian jin Chinese cabbage as well. It is the reliable base in male sterile breeding.

17. 3diQl=] Breeding and utilization of cytoplasmic sterile line 709-311A in Chinese

cabbage-pak-choi with green petiole

Hu, Tianhuac, Mao, Weihai, Wei, Shunlian, Hu, Qizan, Bao, Chonglai, Li, Biyuan | WiiLEX£3 =
Acta agriculturae zhejianggensis (v.15 / no.5 / pp.285-288 / 20031004-1524)

ZE: The original male sterile source from the Chinese cabbage-pak-choi with white petiole [
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Brassica campestris L. ssp. chinensis(L.) Makino var. communis Tsen et Lee] NY8481 was
transferred to Chinese cab-bage-pak-choi witli green petiole inbred line 709-311. A new excellent
cytoplasmic male sterile line 709-311A was obtained by crossing and backcrossing. A hybrid using
709-311A crossing with 801-112 shows good growth vigor and higher yield.

18. [3|®]+=3] Breeding and Appreciation of Target Traits of New Hybrid Chinese Cabbage Qinza 1

Zhao, Limin, Ke, Guilan, Song, Yanzhi, Ma, Jianxiang | WItEX24% = Acta agriculturae
boreali-occidentalis sinica (v.13 / no.3 / pp.100-102 / 20041004-1389)

X2 Qinza 1 is a new F 1 hybrid Chinese cabbage variety bred from two self-incompatible lines
02S 95 and 02S 102 . Its growing period is 7bdays. The shape of head is globular with light green
color and good quality. Average head weight is 2. 5~3. Okg. It is highly resistant to virus, downy
mildew, soft rot and black spot.

19. [HQf=] MM 1L ( S WFEAREES DEM & X DFM

it ¥, $T8 SHA, R #39464, f#— | E=EHf% = Horticultural research (v.2 / no.l / pp.5-8 /
20031347-2658)

X2 ‘Chinese Cabbage Parental Line No.6  is selected from a cross between Chinese cabbage and
lage bolting turnip. Its bolting resistance is due to low sensitivity to low temperature. This line
showed high marketability when other bolting-resistance cultivars could not be harvested because
of early bolting. No.6 is to be abole to use for bolting-resistant Chinese cabbage breeding, because
more than 10% of bolting resistant individuals were observed in the F 2 segregated population. It
may facilitate more stable cultivation of spring sown Chinese cabbage, saving both labor and
energy.

20. [6iQ]=+] Bolting resistant breeding of Chinese cabbage. 1. Flower induction of late bolting
variety without chilling treatment

Yui, Susumu, Yoshikawa, Hiroaki | Euphytica : Netherlands journal of plant breeding (v.52 / no.3 /
pp.171-176 / 19910014-2336)

X2: Summary When a local slow bolting variety ‘Osaka Shirona Bansei’ ( Brassica rapa L. ssp.
pekinensis , syn. B. campestris L. ssp. pekinensis ) was grown in a phytotron (25°C, 16 hours day
length without chilling treatment), one third of the plants bolted and flowered. In order to clarify
the different flowering responses in the variety, a progeny line (FNC) of the flowering plants was
chilled for 4 different periods (0, 22, 36 and 53 days) in a chamber of 2 ~ 7°C, then transplanted
to three different conditions, i.e. PHY: 25-20°C day and night temperatures, 16 hours day length,
GHL: 10 ~ 25°C, 16 hours day length with supplementary light and GHN: 10 ~ 25°C, natural day
length (10 ~ 15 hours). In PHY, FNC bolted and flowered with almost the same leaf numbers in all

4 different chilling treatments. This means that FNC has very low sensitivity and no requirement to
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low temperature for its reproductive growth. In GHN (short day length), FNC bolted very slowly.
Then the bolting and flowering of FNC were promoted by both long day length and high
temperature. The newly found bolting characteristics of ‘Osaka Shirona Bansei’ could be applied to
breed unique slow bolting Chinese cabbage ( B. rapa L. ssp. pekinensis ) which might be
non-sensitive to low temperature and its bolting and flowering would be induced with the
combination of long day length and high temperature. Using the unique variety, it might be also
possible to establish a new cropping type of Chinese cabbage (late autumn sowing, spring harvest).

21. [si¥)=%] Anlaysis on Oil Content of Vegetable Materials of Chinese Cabbage Type and
Application in Rapeseed Breeding

Wang, Xuefang, Zhang, Yanfeng, Li, Dianrong, Tian, Jianhua, Wang, Zhuyun | fadbER 2% = Acta
agriculturae boreali-occidentalis sinica (v.13 / no.2 / pp.20-23 / 20041004-1389)

Z2: The oil content of the vegetable materials of the Chinese cabbage type was analysed, the
result indicated that the average oil content of Pakchoi was highest (40. 94%), and
Chinese-cabbage, Flowering Chinese cabbage and Purple caitai were in turn 39. 34%, 39. 22% , 35.
33%. In them, Chinese -cabbage and Pakchoi had richer high oil content germplasm, and these
lines with higher oil content would be selected in them by directional selection. The fatty acid
compositions were analysed further, and the result showed that the oleic acid content (C18:1) of
Chinese cabbage type was about 1% to 8% higher than that of B. napus, and saturated fatty acid
content of Chinese-cabbage ,Pakchoi, Purple caitai,and the palmitic acid content of all Chinese
cabbage type were lower than that of B. na pus. Rapeseed variety (Baizayou No. 2) in B. Campestris

with high oil content was bred, it was a new mean variety as rapeseed and vegetable.

22. [3l®)+=&] Advances in breeding of non-heading Chinese cabbage

Hou, Xilin | MRAE¥ KEZER = Journal of Nanjing Agricultural University (v.26 / no.4 / pp.111-115
/ 20031000-2030)

ZE2:. The latest advances in breeding of non-heading Chinese cabbage were summarized from
biotechnological breeding, new material creation, methodology creation, genetic rules of main
economic characteristics etc. The research tendency in non-heading Chinese cabbage was also

previewed.

23. [3l¥]*=<] Genetic variation and selection response in model breeding populations of Brassica

rapa following a diversity bottleneck.
Briggs, William H, Goldman, Irwin L | Genetics (v.172 / no.1 / pp.457-465 / 20060016-6731)
A= Domestication and breeding share a common feature of population bottlenecks followed by

significant genetic gain. To date, no crop models for investigating the evolution of genetic variance,

selection response, and population diversity following bottlenecks have been developed. We
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developed a model artificial selection system in the laboratory using rapid-cycling Brassica rapa.
Responses to 10 cycles of recurrent selection for cotyledon size were compared across a broad
population founded with 200 individuals, three bottleneck populations initiated with two individuals
each, and unselected controls. Additive genetic variance and heritability were significantly larger in
the bottleneck populations prior to selection and this corresponded to a heightened response of
bottleneck populations during the first three cycles. However, the overall response was ultimately
greater and more sustained in the broad population. AFLP marker analyses revealed the pattern
and extent of population subdivision were unaffected by a bottleneck even though the diversity
retained in a selection population was significantly limited. Rapid gain in genetically more uniform
bottlenecked populations, particularly in the short term, may offer an explanation for why
domesticators and breeders have realized significant selection progress over relatively short time

periods.

24. [6¥)=+] Genetic Diversity of European and Chinese Oilseed Brassica rapa Cultivars from
Different Breeding Periods

ZHAQO, Yong-guo, Ofori, Atta, LU, Chang-ming | Agricultural sciences in China (v.8 / no.8 /
pp.931-938 / 20091671-2927)

ZE: Abstract The Brassica oilseed crops went through two major breeding bottlenecks during the
introgression of genes for zero erucic acid and low glucosinolate content, respectively, which may
lead to reduced genetic biodiversity of the crop. This study investigates the impact of these
bottlenecks on the genetic diversity within and across European and Chinese winter B. rapa
cultivars. We compared eight cultivars from Europe and China, representing three different seed
qualities from three different breeding periods: (1) high erucic acid, high glucosinolates (++): (2)
zero erucic acid, high glucosinolates (0+): (3) zero erucic acid, low glucosonolates (00, canola
quality). Diversity was estimated on 32 plants per cultivar, with 16 simple sequence repeat (SSR)
markers covering each of the B. rapa linkage groups. The analysis of molecular variance (AMOVA)
showed that genetic variations within cultivars, across cultivars and across regions (Europe and
China) were significant, with about 60% of the total variation within cultivars. There was a slight,
but non-significant loss in genetic diversity within cultivars when comparing the three breeding
periods as indicated by effective number of alleles (2.39, 2.23, and 1.99 for breeding periods 1, 2,
and 3, respectively), Shannon information index (0.93, 0.90, 0.75), and expected heterozygosity (0.51,
0.49, 0.42). By cluster analysis (UPGMA dendrogram) and principal coordinate analysis, Chinese and
European cultivars were clearly divided into two distinct groups. In conclusion, quality improvement

did not significantly reduce the genetic diversity of European and Chinese B. rapa cultivars.
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