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Abstract The total production volume has been sharply
increased from year 2008 in Gyeongnam province, South
Korea by the policy of preservation and promotion of
indigenous balloon flower germ lines. In an attempt to assist
the Gyeongnam province's policy, in this study, we tried to
establish a technique to differentiate the indigenous balloon
flower germ lines with those collected within South Korea
and China. Our preliminary results indicated that RAPD
analyses with five different primers exhibited high frequency
of polymorphic DNA bands up to 76.9% and phylogenetic
tree indicated that some of the indigenous lines can be easily
differentiated with others. However, it was suggested that
more advanced techniques such as single nucleotide
polymorphic markers need to be developed in particular, by
using extra-chromosomal DNA.
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Table 1. List of balloon flower‘s germ lines used for RAPD analyses

No Collection site How to obtain seeds Note

11-1 1, Neagog-ri, Haman-gun, Gyeongnam, Korea Self-collection for longer than 40 years from wild plant

11-3 1, Juseo-ri, Haman-gun, Gyeongnam, Korea Nei ghbor

11-5 3, Juseo-ri, Haman-gun, Gyeongnam, Korea Self-collection for longer than 40 years from wild plant

11-7 1, Hwachun-ri, Haman-gun, Gyeongnam, Korea Nei ghbor

11-8 2, Hwachun-ri, Haman-gun, Gyeongnam, Korea From Gangwon Province

11-10  Youngbu-ri, Gosung-gun, Korea Neighbor

11-21 Gaheong-ri, Hamyang-gun, Gyeongnam, Korea Nei ghbor

11-24 1, Dogo, Asan-si, Chungnam, Korea Unknown

11-31 Bakju, Anhwi-ity, China Unknown

11-35 Gasan-ri, Sachun-si, Gyeongnam, Korea Unknown

11-39  China Unknown

12-1 Gyeongnam Agricultural Research & Extension Services Breeder's stock wfl?tzgl;‘?:vter

12-2  Chungbuk Agricultural Research & Extension Services Breeder's stock W}i;peg:;er

12-3  Sinchang-myun, Gadeog-ri, Asan-si, Chungnam Self-collection for longer than 40 years from wild plant white flower

12-4  Sinchang-myun, Gadeog-ri, Asan-si, Chungnam Self-collection for longer than 40 years from wild plant purple flower

12-5 China Unknown

12-6 230, Nepo-ro, Hongsung-up, Hongsung-gun, Chungnam collect from plants grown in field

12-7 173, Seanghyun+i, Anjeong-myun, Youngju-si, Kyungpook collect from plants grown in field

Table 2. Nucleotide sequence of random primers for RAPD analyses

Random primer

Nucleotide sequence(5' - 3)

CCA GAT GCA C
CCG AAT TCC C
ACC CGG TCA C
GGA GTA CTG G
AAC CCG GGA A
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Fig. 1 RAPD amplification for the differentiation of indigenous
balloon flower germ lines with primer HD 1 (a), HD 2 (b), HD
3 (c), HD 4 (d) and HD 5 (e). Lane M indicates size marker
and each number represents accession number of collected germ
lines in year 2011 listed in Table 1
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Table 3. The pattern of polymorphic DNA bands for indigenous balloon flower in South Korea

No. Total No. of No. of polymorphic bands Frequency
Primer  of amplified lymo1phic of polymorphic
b P e -1 113 115 117 118 11-10 1121 1124 1131 11-35 lindy;n(%
HD 1 8 3 1 1 1 1 1 3 2 1 375
HD 2 9 4 1 1 1 2 2 4 2 2 444
HD 3 13 10 - 3 - - - - 4 6 1 - 76.9
HD 4 10 3 1 2 1 - - - 1 2 1 2 30.0
HD 5 8 1 1 - 1 - - - - - - - 125
Total 40 20 6 7 4 2 4 3 8 15 6 5 40.3
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Fig. 2 Phylogenetic relationship among 10 collected gemm lines of Platycodon grandiflorum by using UPGMA cluster calculated from
polymorphic RAPD markers. Scale at the bottom is genetic relatedness derived from Dice coefficient of similarity. Each number
indicates accession number of collected germ lines listed in Table 1
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Fig. 3 RAPD amplification for the differentiation of white balloon
flower germ lines with primer HD 1 (a), HD 2 (b), HD 3 (¢), and
HD 4 (d). Lane M indicates size marker and lane 1 to 8 indicate
collected germ lines of 12-1, 122, 123, 123, 124, 1139, 12-5,
12-6, and 12-7 listed in Table 1, respectively. Arrows indicated
on DNA bands represent a specific band for its own germ lines
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Table 4. The pattern of polymorphic DNA bands for white balloon flower bred in South Korea

Primer No. of Total No. of No. of polymorphic bands Frequency of
anplified bands polymorphic bands 121 12-2 123 124 11-39 125 12-6 12-7 polymorphic bands (%)
HD 1 15 3 1 0 1 1 1 1 1 20.0
HD 2 16 4 2 1 1 3 3 1 1 25.0
HD 3 14 8 3 2 1 2 2 2 2 2 57.1
HD 4 16 5 0 1 3 2 3 4 2 2 313
Total 45 15 18 18 14 16 17 18 16 16 33.4
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