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Table 1. Different cultivars and their parental lines of cauliflower used in this study
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Cultivar/line Note Seed source

M7 % parent Singflow Seed Co., Taiwan
M2 8 parent Singflow Seed Co., Taiwan
M7 x M2 F, hybrid Singflow Seed Co., Taiwan
Ml4 % parent Singflow Seed Co., Taiwan
E7 3 parent Singflow Seed Co., Taiwan
M14 x E7 F, hybrid Singflow Seed Co., Taiwan
El13 % parent Singflow Seed Co., Taiwan
Ml6 3 parent Singflow Seed Co., Taiwan
E13 X M16 F, hybrid Singflow Seed Co., Taiwan
M9 % parent Singflow Seed Co., Taiwan
M6 8 parent Singflow Seed Co., Taiwan
M9 x M6 F, hybrid Singflow Seed Co., Taiwan
M17 % parent Singflow Seed Co., Taiwan
E2 3 parent Singflow Seed Co., Taiwan
M17 x E2 F, hybrid Singflow Seed Co., Taiwan
Snow Fang % parent Known-you Seed Co., Taiwan
Snow Fang 3 parent Known-you Seed Co., Taiwan
Snow Fang F, hybrid Known-you Seed Co., Taiwan
Johnson Snow % parent Known-you Seed Co., Taiwan
Johnson Snow 8 parent Known-you Seed Co., Taiwan
Johnson Snow F, hybrid Known-you Seed Co., Taiwan
Baixiu % parent Known-you Seed Co., Taiwan
Baixiu 8 parent Known-you Seed Co., Taiwan
Baixiu F, hybrid Known-you Seed Co., Taiwan
Known-you Early 2 % parent Known-you Seed Co., Taiwan
Known-you Early 2 3 parent Known-you Seed Co., Taiwan
Known-you Early 2 F, hybrid Known-you Seed Co., Taiwan
Li Xue % parent Known-you Seed Co., Taiwan
Li Xue 8 parent Known-you Seed Co., Taiwan
Li Xue F, hybrid Known-you Seed Co., Taiwan
H37 % parent Chinglong Seed Co., Taiwan
H37 8 parent Chinglong Seed Co., Taiwan.
H37 F, hybrid Chinglong Seed Co., Taiwan.
H41 $ parent Chinglong Seed Co., Taiwan
H41 8 parent Chinglong Seed Co., Taiwan
H41 F, hybrid Chinglong Seed Co., Taiwan
H46 % parent Chinglong Seed Co., Taiwan
H46 3 parent Chinglong Seed Co., Taiwan
H46 F, hybrid Chinglong Seed Co., Taiwan
H55 % parent Chinglong Seed Co., Taiwan.
HS55 8 parent Chinglong Seed Co., Taiwan
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Table 1. Different cultivars and their parental lines of cauliflower used in this study (continued)

Cultivar/line Note Seed source

HS5 F, hybrid Chinglong Seed Co., Taiwan
M45 % parent Chinglong Seed Co., Taiwan.
M45 8 parent Chinglong Seed Co., Taiwan
M45 F, hybrid Chinglong Seed Co., Taiwan
HS80 % parent Chinglong Seed Co., Taiwan.
H80 $ parent Chinglong Seed Co., Taiwan
H80 F, hybrid Chinglong Seed Co., Taiwan
Fengshan very Early Open Pollinated Chinglong Seed Co., Taiwan

Known-you very Early Open Pollinated

Chinglong Seed Co., Taiwan
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Fig. 1. DNA polymorphism produced by OPA-1 primer in parental lines of respective F, hybrid from three seed com-
panies in Taiwan is shown. The arrows indicate some molecular markers which can be used to distinguish two paren-
tal lines of F,.



290 GERENE Hel B H4l

Know-you seed Co.
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AR aiE B AN B R AR B F o 7724~ 6~ 8~ 10 & 14 FBERREE/AH] H37 »

H46 ~H55 ~M45 ~S65 2 H68 ZREAR <473 2579 11 J& 13 By H37 ~H46 ~HS55 ~M45 ~ S65 Jx H68 ZAA -
171719~ 2123 [ 25 R KA RIS ~ A% ~ 8% - BRPA 2RMTERAR - 171822002224
e 26 B RAEI A TS « 155 ~ B3 - RETA 2 BRRITEAK -

Fig. 2. RAPD banding profile of 25 cauliflower cultivars generated by OPA-18 primer. Two markers, OPA-1700 and
OPA18-1850, were present in the accessions of Chinglong Seed Co. (lane 2—16, arrows) but they were absent in the
accessions of Known-you Seed Co. (lane 17-26). Lane 2, 4, 6, 8, 10, and 14 are female parents of H37, H46, H55,
M45, and S65, and H68 and lane 3, 5, 7,9, 11, 12, 13, 15, and 16 are male parents of H37, H46, H55, M45, S65, S85,
S90, H68, and H80 form Chinglong Seed company. Lane 17, 19, 21, 23, and 25, are female parents and lane 18, 20,
22, 24, and 26 are male parents of Li Xue, Baixiu, Johnson Snow, Known-you early, and Snow Fang from Known-
you Seed Company.
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Table 2. Different parental lines from three seed companies are assigned with different codes in this study

Code Cultivar/line Seed source

Al M7 Singflow Seed Co.
A2 M2 Singflow Seed Co.
A3 M14 Singflow Seed Co.
A4 E7 Singflow Seed Co.
AS E13 Singflow Seed Co.
A6 M16 Singflow Seed Co.
A7 M9 Singflow Seed Co.
A8 M6 Singflow Seed Co.
A9 M17 Singflow Seed Co.
Al0 E2 Singflow Seed Co.
Bl Li Xue % Known-you Seed Co.
B2 Li Xue 8 Known-you Seed Co.
B3 Baixiu ¥ Known-you Seed Co.
B4 Baixiu 3 Known-you Seed Co.
BS Johnson Snow ¥ Known-you Seed Co.
B6 Johnson Snow & Known-you Seed Co.
B7 Known-you Early 2 ¢ Known-you Seed Co.
B8 Known-you Early 2 § Known-you Seed Co.
B9 Snow Fang ¢ Known-you Seed Co.
B10 Snow Fang & Known-you Seed Co.
D1 H37 % Chinglong Seed Co.
D2 H37 § Chinglong Seed Co.
D3 H41 ¢ Chinglong Seed Co.
D4 H41 ¢ Chinglong Seed Co.
D5 H46 % Chinglong Seed Co.
D6 H46 & Chinglong Seed Co.
D7 H55 ¢ Chinglong Seed Co.
D8 H55 8 Chinglong Seed Co.
D9 M45 ¢ Chinglong Seed Co.
D10 M45 8 Chinglong Seed Co.
D11 H80 ¢ Chinglong Seed Co.
D12 H80 8 Chinglong Seed Co.
Cl Fengshan very Early Known-you Seed Co.
C2 Known-you very Early Known-you Seed Co.

RIAR - & 32 ETEMEEER BRI (B 1) » B R A B E] 7 85 AL - nEE 3
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RS (3R 3) AT Rt R R A AR TAEGE - Al 8 fEHEASHHA - QB HSO
SE o AR REUR 7 ICHERE B 8 W] R R 1 OPA1-1100 52 H90 #J OPA1-1200 %4314
B 13 il FRERE > nIHEE 6 (EHERHS - /£ i EACHIA F, e R TR EE
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Fig. 3. Phylogenetic tree of generated by maximum likelihood method based on the data of 34 parental lines of cau-
liflower in this study. The tree generated by Bayesian analysis shows mean branch lengths of 50% majority-rule
consensus tree from one-million generation MCMC analysis. The numbers on the branches represent posterior prob-

ability values.



S

TERRRIR AR RS - SRS TR
R (HIGRR) Bfhs MR - R FHIL
BHMRESURRTIER 2000 - KEHM
BRI KRBT R A ~ e ~ BRA R
MERAFHAR » HBC/ER TR e &
FFRERGIRAE (Chang 1998) » HEGEHE AT
BEHIERB SR AR 43 o R EIRE A R B Y
R — - HERGE R BB RR S Fyra e
BB o RIS REAR T AN ] B A S L A R
IR BERERH, » A7 B ARAER 5
e 0 R B SRR SRR  HEAS BRI
AGESE K AR R F IR 225 (Chen 2004) © Hu
& Quiros (1991) LL RAPD 43 TAEZERFFEE AL
RIS St RRAY R B8 5L » 2 E FERIRE S 2 R
AT RIA © Yang (1998) UL RAPD
RESER e 18— L f LA S B 5 T E e e 2 P L A
FROSE (AR B » S SR RS T A0 SR ot e T e (A
F/NAEESE SRR SR NEAFE
aiAtE A DUINEAW& 53« TARSCE LG E B A SN
EPAENEIE SR Y@= RN S 7S R N P St
FERYHAR SRR - A v R 5> AR
A ARAHIRGSE S F ROFIES -

Fl RAPD 7315558 e HI2K (Welsh & Mec-
Clelland 1990; Williams ef al. 1990) HFFIRM4:—
HEEFFZ ARVESE - (HELE 1990-2005 F14/
PR 9000 FRSCFE#EF (Atienzar & Jha 2006) ©
16 PCR [ FERF - £ L6 {58 (K88 1y i % -
RAPD 53T REGEATI AR 2 — 1 w] 15 5 F (e ]
DNA 5 - T DNA microarray
B SNP R ] A I R gL, - (H2
RAPD 43 TAEZERI AT EL LA R s iy PRt
AR+ H Al DU E R L,

S AT FC LR 3 AR ERE A A
Frfs RSB PR AR (3R 1~ B 3) AR
HUR 0 3 FAEHEABREAEREAR (REAER)

EECCGE B R 293

BT S R o SR LU AN H AR
FERAGR o [Fl—RA BRI HA LB RTR
el » ANEA BIHIFE PR - FHIEL AT
BATERB R B A E] - Pl A SRS By
HEBWE CHAR S  Hu & Quiros (1991) 1Y
WS FIfE 1A BIERR R R B E S A ZE Y
G o S— AR ERR K F A1
RO A=A - LB RN A SRR HBO0 FYEAS
D11 #1 D12 B LUFIRAE S H37 5% H41 BRI
A (D1 D2 > D3 » D4) » nJBHEEE /> H2KE (fE
3) » Chen (2004) FIJF SSR 7> FHEZERTISEIHY
FEARAR—E o MR SORHERE. » BASE %R
fRiBGERE » H P, FEEE SR - RIBE 3 2
BABIGRGR - o] DU BRI iR 51 7
dr i HEFE (224 (Abel et. al. 2005; Chen et al.
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Table 3. The putative specific DNA markers for testing cauliflower cultivars from three seed companies in Taiwan

Primer DNA size (bp) Clone Cultivar Seed source

OPB-5 1800 OPB5-1800 MI14 x E7 Singflow Seed Co.
OPB-15 1200 OPB15-1200 MI14 x E7 Singflow Seed Co.
OPA-18 1900 OPA18-1900 E13 xM16 Singflow Seed Co.
OPL-18 800 OPL18-800 E13 xM16 Singflow Seed Co.
OPA-1 2500 OPA1-2500 M9 x M6 Singflow Seed Co.
OPB-15 500 OPB15-500 M9 x M6 Singflow Seed Co.
OPB-15 1000 OPB15-1000 M9 x M6 Singflow Seed Co.
OPA-18 1900 OPA18-1900 M17 x E2 Singflow Seed Co.
OPL-18 800 OPL18-800 MI17 x E2 Singflow Seed Co.
OPB-5 1800 OPB5-1800 Ml14 x E7 Singflow Seed Co.
OPB-15 1200 OPB15-1200 MI14 x E7 Singflow Seed Co.
OPA-18 1900 OPA18-1900 E13 xM16 Singflow Seed Co.
OPL-18 800 OPL18-800 M17 x E2 Singflow Seed Co.
OPA-1 1000 OPA1-1000 Baixiu Known-you Seed Co.
OPA-18 700 OPA18-700 Baixiu Known-you Seed Co.
OPL-18 800 OPL18-800 Baixiu Known-you Seed Co.
OPL-18 1500 OPL18-1500 Johnson Snow Known-you Seed Co.
OPA-18 700 OPA18-700 Snow Fang Known-you Seed Co.
OPB-5 1000 OPB5-1000 Snow Fang Known-you Seed Co.
OPB-15 1250 OPB15-1250 Snow Fang Known-you Seed Co.
OPB-15 1250 OPB15-1250 H-41 Chinglong Seed Co.
OPA-1 1100 OPA1-1100 H-55 Chinglong Seed Co.
OPA-13 1250 OPA13-1250 H-55 Chinglong Seed Co.
OPB-5 1000 OPBS5-1000 H-55 Chinglong Seed Co.
OPE-15 1000 OPE15-1000 H-55 Chinglong Seed Co.
OPE-15 1400 OPE15-1400 H-55 Chinglong Seed Co.
OPE-15 450 OPE15-450 H-68 Chinglong Seed Co.
OPL-18 840 OPL18-840 H-68 Chinglong Seed Co.
OPA-1 1100 OPA1-1100 H-80 Chinglong Seed Co.
OPB-15 500 OPB15-500 H-80 Chinglong Seed Co.
OPE-15 450 OPE15-450 H-80 Chinglong Seed Co.
OPL-18 840 OPL18-840 H-80 Chinglong Seed Co.
OPE-15 950 OPE15-950 M-45 Chinglong Seed Co.
OPB-15 350 OPB15-350 S-65 Chinglong Seed Co.
OPA-13 1250 OPA13-1250 S-85 Chinglong Seed Co.
OPA-1 1200 OPA1-1200 S-90 Chinglong Seed Co.
OPE-15 450 OPE15-450 S-90 Chinglong Seed Co.
OPE-15 850 OPE15-850 S-90 Chinglong Seed Co.
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Studies on Genetic Variation among Commercial Cultivars and

Parental Lines of Cauliflower in Taiwan'

Hui-Ling Lo’, Shough-Peng Lee’, Xiu-Ping Chen®, De-Lin Cai’, Jaw-Neng Lin’,
San-Tai Wang’, Kan-Shu Chen’”, and Yau-Wen Yang*’

Abstract

Lo, H. L., S. P. Lee, X. P. Chen, D. L. Cai, J. N. Lin, S. T. Wang, K. S. Chen, and Y. W. Yang. 2012. Studies on genetic
variation among commercial cultivars and parental lines of cauliflower in Taiwan. J. Taiwan Agric. Res. 61:285-297.

This study was to investigate genetic variation of caulifiower (Brassica oleracea var. botrytis),
using 16 commercial hybrid cultivars developed in Taiwan and their parental lines and two open
pollinated lines; and to find molecular markers which can be used for testing F, seed parity. Seven
oligomers from initial screening were selected and used to generate 92 polymorphic molecular mark-
ers for studying phylogenetic relationships among these 34 cauliflower Cultivars/lines from three seed
companies. The phylogenetic tree of the 34 cauliflower Cultivars/lines showed that seed source was
an important factory affecting genetic relationships of cauliflower, Cultivars/lines from same company
were more closely related then Cultivars/lines from different companies. Moreover, more than 30 mo-
lecular markers were present in F, hybrids and male parent but were absent in female parent. These
molecular markers can be used to test the purity of F, seeds of caulifiower and, are of potential for
commercial production of hybrid cultivars.

Key words: Cauliflower, Variety, Genetic diversity, Molecular marker.
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