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Intraspecific Relationship Analysis of Safflower (Carthamus tinctorius L.)
Lines Collected by RAPD Markers
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Abstract - This study was conducted to provide the genetic diversity on Safflower collections and to identify the varia-
tions which could be utilized in Safflower breeding. The RAPDs analysis was used to clarify the genetic relationships
among 32 Safflower collections. Among 37 primers applied in RAPD analysis, 25 primers that generated appropriate
PCR products for identification of the genetic characters in safflower collections were used. Amplified PCR showed the
highly reproducible bands at 0.1~4.0 kb. The number of bands amplified in each primer showed the variations ranging
from 1 to 9, with the average of 5.6. A total of 25 bands were identified among twenty-five selected primers and 23
bands (19.2%) showed polymorphism. Based on the similarity value of 0.042 in dendrogram derived from the cluster
analysis, the 32 Safflower collections were classified into 6 groups. The two main groups, II and III included 12 collec-

tions (38%) and 12 collections (38%), respectively.
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Table 1. Growth characteristics of Safflower(Cartamus tinctorius L.) lines collection

No. Collec}tion Stem length Stemt;irlame- No.of branch ﬂovljeor' }?ffa ds Flggze{l;ad Thorn Serrulate of
no. (cm) (mm) (/Plant) (/Plant) (cm) leaves
1 4 93 8.9 12.8 12.8 2.5 x @)
2 5 90 9.0 12.7 12.7 2.4 O O
3 6 88 12.3 14.0 14.0 1.9 x @
4 7 84 8.7 10.7 10.7 31 O @]
5 8 80 7.3 15.0 15.0 24 O O
6 9 81 8.7 14.0 14.0 25 O o
7 11 79 7.7 15.6 15.6 23 X @)
8 13 120 123 48.3 48.3 2.1 x x
9 15 97 8.7 15.7 14.8 25 @) O
10 16 110 10.8 233 233 29 x O
11 17 110 10.5 16.7 16.7 2.7 X O
12 19 86 8.0 16.7 16.7 2.5 x O
13 20 95 9.7 17.1 17.1 3.0 O O
14 21 90 10.1 214 214 2.2 X @)
15 22 75 7.8 13.1 13.1 2.5 O e}
16 23 86 9.9 31.2 312 22 O )
17 26 100 10.7 21.9 21.9 27 O o
18 27 69 8.6 283 283 2.1 O O
19 28 123 11.5 26.8 26.8 2.8 ) Q
20° 29 100 9.5 14.3 143 25 x O
21 30 92 10.0 30.7 30.7 23 O (@]
22 Chungsu 78 N 8.1 8.1 2.8 X O
23 Us 14 80 8.4 12.1 12.1 2.6 ) O
24 - US 16 73 7.7 9.7 9.7 2.6 x @]
25 ~US 19 71 10.2 24.0 24.0 25 X O
26 Us 21 73 13.2 427 427 2.3 O O
27 us 22 86 103 14.0 14.0 24 @] o]
28 US 25 87 8.1 14.8 14.6 25 O O
29 us 27 92 94 20.4 204 2.7 O O
30 US 28 86 9.2 10.6 10.6 3.0 O O
31 Us 30 106 : 9.9 17.1 17.3 24 x O
32 US 31 84 10.4 25.0 25.0 2.8 O )

YName of collection nation : 4(Tajikistan) 5(Uzbekistan) 6(Kazakhstan) 7(Uzbekistan) 8(Uzbekistan) 9(Uzbekistan) 11(Azerbaijan) 13(Iran)
15(Armenia) 16(Azerbaijan) 17(Afghanistan) 19(Iran) 20(Iran) 21(Uzbekistan) 22(Uzbekistan) 23(Iran) 26(Uzbekistan) 27(Mexico) 28(Iran)

29(Azerbaijan)  30(Korea) ~Chungsu(Korea) US14(Korea)
US27(Turkey) US28(Korea) US30(Korea) US31(Iran)

o 34 $2F mortarS olg3lel FA vhlsigTh ohygt
AlZe] 1 ml Extraction buffer [100 mM Tris—HCl(pH
8.0, 50 mM EDTAGH 8.0), 500 mM NaCl,.-10 mM
2—Mercarptoethanol[& 7KEE 1.5me E-tubeol] Wil 20% SDS
33 & Al ¥ vortexing®dr & 65C water batho] 108 7}
gF ¥k2 Al 5 M potassium acetate 150 #& Y1l vortex—
ing¥t ¥ 3ol ol 0T 208 AAIZ1AL 12,000rpmOE 10
2 dHEERE & AR JHAE ol8sle] AU 3004L]

US16(Korea)

US19(India) US21(China) US22(Korea) US25(Mexico)

isoprophanol& Wil 41 & <sF 2070 308 AFstor
12,000 rpmOE 1587F d4Eelsle] ¥4% DNA pelletE TE
buffer(50 mM Tris—HCl, 10 mM EDTA) 500 bl 5215 T
gk %9 phenol® 587F YHReElRl AAZIE AUt ¢
gL 33 Aw PHESHL e Rof AR2 15 ml
E—tubeoll $71% 28EF] 100% EOHES $i filEeisied Aj
23ct, ASAS R ohA 70% EtOH 500 wE Ak
iy AABIg A2iE DNAS AZ £ TR buffer 20 @l +
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Table 2. The sequences of primer and number of PCR products in Safflower.

Pimer Nucleotide sequence No. of PCR No. of polymorphic Polymorphism
No. (5' to 3) bands bands (%)
OPG-04 AGCGTGTCTG 4 0 0
OPG-05 CTGAGACGGA 5 0 0
OPG-06 GTGCCTAACC 3 1 33
OPG-07 GAACCTGCGG 3 3 100
OPG-08 TCACGTCCAC 6 0 0
OPG-09 CTGACGTCAC 4 1 25
OPG-10 AGGGCCGTCT 9 2 22
OPG-11 TGCCCGTCGT 6 2 33
" OPG-12 CAGCTCAGGA 6 1 17
OPG-13 CTCTCCGCCA 5 1 20
OPG-15 ACTGGGACTC 3 0 0
OPG-17 ACGACCGACA 3 0 0
OPG-18 GGCTCATGTG 4 3 75
OPG-19 GTCAGGGCAA 7 0 0
OPH-01 GGTCGGAGAA 1 1 100
OPH-03 AGACCTCCAC 5 4 80
OPH-04 GGAAGTCGCC 5 0 0
OPH-05 AGTCGTCCCC 6 2 33
OPH-06 ACGCATCGCA 4 0 0
OPH-08 GAAACACCCC 4 0 0
OPH-09 TGTAGCTGGG 3 0 0
OPH-10 CCTACGTCAG 4 1 25
OPH-11 CTTCCGCAGT 6 1 17
OPH-12 ACGCGCATGT 9 0 0
OPH-13 GACGCCACAC 5 0 0
Total 25 120 23 19.2
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Fig. 1. Dendrogram acquired with 32 collections of in
Safflower based on DNA polymorphism by PCR analysis.

%3} $3F RAPDO) % fAHA &4

¥ @

23t =UES RAPD 48 &3 33938 YRy ‘% A

U1 RIS BEsle] TXA0) 73R eI} APt
75—‘4‘1:‘ oliet 2t RAPD #A4o] 8%t 37709] Primer 5 257}
o] AR primerS AW}, ZE PCRAEL 0.1~4.0 kbollA]
ARG bandE B ™ 7 primerel] o8 FE=] band]
= 1~ONE YeFslalal Bet 4.871%ch PCR BRgoll ARgE 2570
9] primerofld] 120789] band7t FEEOH TEAHE Hol=
band®] %= 237019.2%)%ch.  RAPD-PCRO| ol ofzl
dendrogramelA Ak 0.0428 7|&02 S u) 67)) o0&
EFET Dot MRS 72} 123(38%)4 4519ich

=]
UEE

rot

Bang, K. H, Kim, Y. K., Park, H. W,, Seong, N. S., Cho, J. H,,
Kim, H. S. and Cho Y. G. 2001. Classification of Safflower
(Carthamus tinctorius L.) Collections by Agronomic Character

- 1istics. Korean J. Medicinal Crop Sci. 9(4): 301-309.

Brown, A. H. D. 1990. The role of isozyme studies in molecular
systimatics, Aust. Syst. Bot. 3: 39-46.

Echt, C.S, Erdhal and L.A, McCoy. 1992. Genetic Segregation of
Random amplified polymorphic DNA in diploid cultivated
alfalfa. Genome. 35: 84-87.

Kim, J. S., Choi, S. Y., Choo, B. G., Ryu, J. H, Kwon, T. H. and
Oh, D. H. 2000. Intrapecific Relationship of Refmannia glutino-
sa Lines Medicinal Collected from Korea, Japan and China by
RAPD Analysis. Korean J. Crop Sci. 8(3): 266-273.

Kim, S., Kim, K. Y., Park, M. S., Choi, S. Y. and Yun, S. J. 1998.
Intraspecific Relationship of Eleutherococcus senticosus Max. by
RAPD Markers. Korean J. Medicinal Crop Sci. 6(3): 165-169.

Knowles, P. F. 1989. Safflower in Oil Crops of the World.
McGraw-Hill, New York. pp. 363-374.

Williams, J. G. K, A. R. Kubelik, K. H. Livak. J. A. Rafaiski
and S. V. Fingey. 1990. DNA polymorphism amplified by ar-
bitrary primers are useful as genetic markers. Nucl. Acids Res.
18: 6531-6535.

Yu K, Pauls KP. 1993. Rapid estimation of genetic relatedness
among hetergenous population of affalfa by random amplifica-
tion of bulked genomic DNA samples. Theor. Appl. Genet.
86: 788-794.

(A 2006.3.8 ; Y 2006.4.6)

- 339 -



