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RN
= A

@Xéé'}—t—tﬂ “'JTEﬂ' 3l 2ol (Milligan et al, 1994;
= Aol Qurdolxw, A
o= DNAE ] 0}” a5 P wolA| il 2113} DNAE °] o A 2 AAE Y 44
tjokAd Ato)= oyl BEA17)¥ 2 RFLP (Restriction Fragment Length Polymorphism),
RAPD (Random Amphﬁed Polymorphic DNA), AFLP (Amplified Fragment Length
Polymorphism), ISSR-PCR (Inter-Simple Sequence Repeat Polymerase Chain Reaction),
SSLP (Simple Sequence Length Polymorphism), Z2¥o] F@xe] 47|14 g 24 So] 2
o] 7b&El ISSR-PCR 7% A= Abo] Addst 23y 4 AzE4 S oA @Pnﬂ
Ao g folgh Ao FHojofA FHt HELV] AENGY {1 dYde Aske A
AFRE 21 9 tHCamacho and Liston, 2001; Xiao et al, 2004; Ge et al, 2005 Chung et al,
2006; Xiao et al, 2006). &, A7IAE BEA71He A5, & #EE DNAS ITS A9 47

Aa Azzh FJaz 2 A7 Hol S ?L-a‘} o o] &% 7% M Jousson et al, 2000;
Kim ef al, 2005). 2 Ao A= g4 thate 2 ISSR Aol & 2|14 DNAQ ITS A9
QNG AR ol gecl AFE ) BUATS FU4 dPAE Wsng S

1 As A3

(Population 1), @AF+ 2% (Population 2) ¥ AMghe] 3 H(Population 3, F1g D %5 37
Aoks B Ao ZeAHTh sty gvbn oxe] P oF 8km, L& Jukdt A3
7 Aok oF 90km, 1831 % FoH At Jvre oF 26kmrbF "olA vk 4 A

& UelA 17~ 1844 E A ‘3}912131, Qe 7 AAzEe] AdE Wt 5m ol HE%
a9k 7 dvkel S1xsh geds AR E AAFE Table 13- 2o}

(1) DNA %
g9 DNAE Ay A3 9 5g& Ax 24z Zol CTAB i (Doyle and Doyle, 1987)
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Fig. 1. The native population of Hibiscus hamabo Siebold & Zucc. in Sehwari
(population -3), Namjeju-gun, Jeju-do, Korea (upper left) with the largest individuals
(4 m in height and 8 m in width, upper right), the fruiting stage in November (lower

left), and the flowering stage in Julv (lower right).

Table 1. Locality of populations and the number of individuals sampled from each

population.
Population locality (latitude, longitude) no. of individuals
1 Bukjeju—gun, Hadori (N33°31'05.1", E126°54'04.1") 18 (Hibiscusl-1~18)
2 Namjeju-gun, Ohjori (N33°27'44.5", E126°55'14.1") 17 (Hibiscus2-1~17)
3 Namjeju—gun, Sehwari (N33°18'06.8", E126°48'41.2") 17 (Hibiscus3-1~17)
o7 F%39a $%¥ DNAE 1x TE bufferd] %9 ¥ EBr-CsCl F=74 2948
(60,000 rpm, 7TA17H) 2 FA9 o2 A s3] th(Palmer, 1986).
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(2) PCR

Polymerase chain reaction (PCR)¥> F3% DNA 20-50 ng, 10X buffer 10 ul, 200 uMe]
dNTPs 8 ul, 50 pmole] Zaho]H 7—} 1 ul, 2.5 units®] Promega Flexi GoTaq (Promega Corp.,
Madison, WD % S/F<F7F Z3HE & 100 ulo] wk-gR& 95Co|A 3% E?l 12} 6’HE]§} 3
2] 95°C 1+, annealing 50C 1%, extension 72T 1#02 FAH w-$S 303 wEs & H=
Hog 72Tl 1083t extensiondte] 43812t Applied Biosystems Gene Amp. PCR
system 9700 AR&). PCR ¥hg-942 QIAquick Gel Extraction Kit (Qiagen Inc., Valencia, CA)&
gAstden ofF T3 4ol DNAE 971Md A4 AMgstith. PCR¥ d71Ad Ao
= White et al.(1990)] &3 Az¥ xefoljulg A5l o} Zejoly] ITS] o AS ffLm

ol WE A F s FriE dElsteE Zoln (B -GGAAGGAGAAGTCGTAACAAGG-3")
& HERE Ao ARSI AAlE PCR e DNA 229048 AXA ¢ 2
ABI PRISM 377 (PE Applied Biosystems) §7]|4 ¥ #5878 oj&3) dArjxde AR

szl ARg-ahlTt.

3) d71Ad 24
4

7§_ H A7 Ee] ITS 1, 2 742 7129 A5 23 Kim et al, 2004)9} v|wste] AA
st 2, Clustal W (ver. 1.6, Thompson et al, 1995) 2 #HE S0z Az Az

A A gk o] BAmA M Zol¥ A(missing characters)® A a3tk 2+ ITS
43 7I9g #71% F4F 2 42 % (dendrogram) A 2L PAUP™ ver. 4.0b (Swofford,
Fol Fastich AGHABAE FHstes Aol B AT ZHo] ofyr] wfi
o, FA%E UPGMARH S o&d #l2tata ).

ofh

N

>

1o
nR

i __,

3. ISSR% o] 4% #3A odA] +4

ITS 971449 ZAA A3 DNAS 593 DNAES ISSR A8 A&} PCR ¥Hg-&
ITS 971499 2A4L 93 E_Zj% w25 #2(98T, 40%), annealing (45C, 18), extention
(72°C, 98) 8 glo] T Zgolr= UBC(University of British

it
E m

Columbia)ol A #| &&= 7he-Hl UBC801~878, 881 5 & 797 Zelo|w & A}&3}
fQom, o] 7hed #E 715 DNA WEgE AFS 157 ﬁa}OM (UBC 808, UBC 811,
UBC 812, UBC 816, UBC 818, UBC 827, UBC 835, UBC 836, UBC 840, UBC 841, UBC
342, UBC 846, UBC 853, UBC 856, UBC 81)& &A% 5 o5& FZF ISSR H*—ioﬂ AL
sttt Aozl DNA wi=9] f%E8 747 10e= mYsty Aadldz d3s T o] o
&35t Jubd Fdd gdd s $493819 :(POPGEGE ver. 1.31, Yeh et al, 1999), UPGMA
tree A12S 3| (PAUP ver. 4.0b, Swofford, 2002) z+ /N7 - EAS 283519}
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188 ITS 1
Hibiscusi-1 ATTGTCGATACCTGCCTAGCAGAACTACCCGTGAACGTECTATTAAACACCAAYGGGAYGGGGCETGETCECCTAATCGTGOCTCTCCCATCCTTRTCT [100]

HibiscusT-1 CGGAGECCTRAGATCRTTAGCTCOCCCACECCECACGGaGTOGTGBGACGMATGGCCTTGTGTCTTCRAGGCAAAACGAACAACCCCCRGCATRARTCAC  [200]

ITS1 | 5.8s
Hibiscus1-1 GOCAAGGAATCTGAATGAAAGGGTBCCCBOCTATTGTCGGCE0CCCGTTCR0GATGTGOGTGOGCAAGAGACGCGGTTKCTCOGTCATRAATAACACAAA [300]

. . . . . 58 | ITS2 . . . .
Hibiscus1-1 ACGACTCTCGGCAACGGATATCTCGGCTCTCGCATCGATGAAGAACGTAGCGAAATGCGATACTTGGTGTGAATTGCAGAATCCCGTGAACCATCGAGTT  [400]

Hibiscus1-1 TTTGAACGCAAGTTGCBCCCCAAGCCACTGRGCCGAGGGCACTCTROCTAGATATCACGCATCGTTGCTCCCATCCAACCCCTTACCCACAGRGARTCG  [500]

Hibiscust-1 GTTGAGGTGTGEGCEGACAATERCCTCCOGTGCACACACCROCCACAGTTGECCT ARARTCRAGTATCGECGACCACGGTGCCOCEACGATCRTGGTA  {600]
. ITS 2 | 258
HibiscusT-1 TGCTTCCAGCTGCATCGTTTTGAGTCGTGCRCTCCCATCGATCCAGACTCT TTGAGCCT TCAGGCACCGCAAGCACGGTGCTCRCATCACGACCCCA 1697]

Fig. 2. ITS sequence of Hibiscusl-1 of Hibiscus hamabo in Korea.

L ITS 9714 ¢4 o4

ITS Aol thd 97148 B4 Ax, oo A9 2A AA 7ked ITS 1 A9
290-291 bp, 58s A9 162 bp, ITS 2 A Y2 331 bpel Aoz vebyrhFig. 2, Table 2)
BE A ITS 9A71MES Ags 3 ITS 1A9elA 1 bp Zeo] WHolzt wAgAr}
(Table 2). 78 A 971X d dHole A 1M & 140 wEHEE 117‘401]/\1 1 o] 7}
#EHA=U, M, T, K & td wZa gz ofg wolzx Tgshd & 177) "o ¥
o]7} EAsteE Aoz EHAY a8y g8 FEYLEE @ A2 A 7Hﬂl, Hibiscus2-3
S AT A 29 39 BE JHA A= WolE YEhE FEEQEE A He] A gl
(Table 2).

AA AA 7He] GriME E7|EE Kimura (1980) 9 2 parameter ¥ oz ZAsk Ax}
7bg =2 @ 1904(K2P value x 100)°] Hibscusl-103 Hibiscusl-3, Hibiscusl-6,
Hibiscusl-8 AlolollA 121l Hibiscusl-99 Hibiscusl-18 @ Hibiscus2-1 Aro]o|A] &g
At g Hibiscus2-3& #19)g Jat 29} I 39 RE AAY ITS E714L9e HUatqx
et £7)15E 022 e TH(Table 3).

g, ITS 7144 Welg UPGMA WHoz 443 A3 @714 Do) 593 At 2 3
o 3o RE ANASG FHd 19 I8 AAt suER f1EAT A 2 =
ITS 971X 9ol ¢xs Fdatdx 7 dx Ad 12 3] ez #3494 &UdthFig. 3).

[

2. ISSR-PCR& o] &3 443 oA B4
299 93 AL4E £ 7970 SSR Zalolw 71ed 15/ ZalolWzBE BA s1md
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Table 2. Variable nucleotide positions of the ITS sequences from 52 accessions of
Hibiscus hamabo in Jeju Island, Korea (refer Fig. 1 for nucleotide position). The
nucleotide matches Hibiscusl-1 is marked as “-:7. Hyphen(-) denotes a gap
introduced by sequence alignment. Hibiscus2-1" represents all individuals in population
2 (except Hibiscus2-3) and population 3 which are identical in the ITS sequence.

nucleotide ITS 1 (26-240) ITS 2 (277-662)
POSIMON s 54 59 98 114 122 142 151 237 240 277 279 430 539 630 638 639 662
DNA no.

Hibiscusl-1 T Y Y T T T G M T G T K G ¢ € T ¢ A
Hibiscus1 2 - T T - - - < C - Y T - - .
Hibiscus-3 G T T ¢ ¢ - A C cC ¢ T A T 1 T C
Hibiscus]-4 T T - - R ¢ - S Y T R Y Y Y M
Hibiscus1-5 cC T .- Y S Y T R Y %
Hibiscus1 6 G T T ¢ ¢ - A C - ¢ ¢ T A T 1 T C
Hibiscus1-7 .ooT T . ¢ Y S . T R Y Y v oo
Hibiscusl-8 G T T € C A C - C C T A T T r
Hibiscus1-9 . C C - Y - - . . .
HibiSCuSl - 10 . . . . . . . . Y . . . . X7 .
Hibiscusl-11 G T T C C A C - ¢ C T A T T C C
Hibiscus1-12 K T T C C A C - ¢ Y T R Y T - T C
Hibiscusl-13 . T T - - R - Y S Y T - Y - - v .
Hibiscusl-i4 K T T ¢ ¢ - A C - ¢ C T A T ¥ T ¢
Hibiscus1-15 T T Y Y R ¢ - S Y T R Y Y - Y
Hibiscus1-17 T T Sy S .
Hibiscus]-16 T T - R - T - Y .
Hibiscus1-188 G T T € ¢ - A C C ¢ T A T 1 r
Hibiscus2-1© G T T ¢ C A C C ¢ T A T 1 rC
Hibiscus23 G T T ¢ ¢ - R C C ¢ T A T 1 r C

DNA #Hi=7F SZ ) ol& Zgo]2RH ZF 977 DNA Wi=E Ade=d o 7he
UBC 818% UBC 827248 Z}7t 137, 1109 W=t S50 73 g2 e dojxith
Ui UBC 8363 UBC 84602 R-El&E ZzF 1749 3710 M=r) SE&x o 71 P4 X5
A TtHTable 4).
olg Wze {5 (/12 A5t
FHFA7E GFela, A Ee HJd 2] }
A7 AgE GeERATE 2 faelA #3539 Hd dHEAY i A E
2 gehgs, Qe 4 o] 171308 /1% A, 99 271 12577, Ae 39]
2 et 8 AA fAFRY F % 76.29%7F tEolEd, JHEEsE FJu 19
LI /1Y sk 4 27} B71%, AT 3 2090%7 FAES GEATh £ Nei
(1973)2] FA4 A = “B” F9A A 10] 0226691 ¥hA Ao 29 32 77 0.0762
o} 009142 Jeh}E 5 EE "elA Ho 19 FHF ok AxvE bE =& A
E}stvH Table 5).
3 ISSR A8 E |83 UPGMA ASFE ZAdst 43 Hd 29 He 39 7MAES
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Table 3. Pair-wise ITS sequence distance among 20 accessions of Hibiscus harmabo in
Korea. Absolute distances are shown above the diagonal, and sequence divergence values
estimated by Kimura 2-parameter distance (x100) method are below diagonal. Hibiscus
2-1" represents all species in population 2 {except Hibiscus2-3) and population 3 which

are identical in the ITS sequence.

sample no. 1 2 3 4 5 6 7 8 9 10 11 1213 14 15 16 17 18 19 20
1 Hibiscusl-1 - 0 11 0 0 11 0 11 0 0 11 7 9 0 0 0 11 1 10

2 Hibiscusl -2 0.00

3 Hibiscusl-3 161 146 - 3 7 0 6 o 13 10 2 0 0 2 1 9 0 0 0
4 Hibiscusl 4 000 000 044 1 3 0 3 2 0 4 2 2 0 0 0 3 3 3
5 Hibiscusl-5 000 015 1.03 015 7 1 7 1 0 8 6 1 5 1 1 1 7 7 6
6 Hibiscusl-6 161 146 000 044 103 - 6 0 13 10 2 0 6 0 2 1 9 0 0 0
7 Hibiscusl-7 000 000 087 000 015 087 - 6 2 0 7 4 0 5 0 0 0 6 6 5
8 Hibiscusl 8 161 146 000 044 103 000 087 1310 2 0 6 0 2 1 9 0 0 ¢}
9 Hibiscusl-9 000 029 180 029 015 19 029 190 - 0 13 9 2 1 2 2 2 13 13 12
10 Hibiscusl-10  0.00 000 146 000 000 146 000 146 000 - 10 7 0 8 0 0 0 10 10 9
1l Hibiscusl-11  1.61 146 029 059 117 029 102 029 180 146 - 2 7 2 3 11 9 2 2 2

12 Hibiscusl-12  1.02  1.02 000 029 083 000 058 000 132 102 029 - 4 0 1 7 6 0 0 0
13 Hibiscusl-13  0.00 000 088 000 015 088 000 08 029 000 102 058 - 4 0 0 0 6 6 6
14 Hibiscusl-14  1.32 16 000 029 073 000 073 000 160 117 029 000 058 - 1 9 7 0 0 0
15 Hibiscusl- 15 0.00 000 029 000 015 029 000 029 029 000 044 014 000 014 0 0 2 2 2
16 Hibiscusl 17 0.00 000 161 000 015 161 000 161 029 000 161 102 000 131 000 0 1 11 10
17 Hibiscusl-16  0.00 000 131 000 015 131 000 L[31 029 000 131 087 000 102 000 000 - 9 9 9
18 Hibiscusl-18 161 146 000 044 103 000 087 000 190 146 029 000 08 000 029 161 131 - 0 0
19 Hibiscus2-1" 161 146 000 044 103 000 087 000 190 146 029 000 088 000 029 161 131 000 - 0

20 Hibiscus2-3 146 131 000 044 088 000 073 000 176 132 029 000 088 000 029 146 131 000 000 -

4 A Hh Ag AR JNAIZ JAd 29 37 FREHA
(Fig. 4). AAR o7 B uf ITS =l g FHATY AR A 19

AAEe] AGAR /9] F2 ANt FPe wenh

ATlA 7HE FEE ke A A BAFT e 3 A (Fd 1, 1874 A)el
At ets, AA
%) F o 2AME 8
vhe} EHX1% (Ambrosia artemisiifolia) & AN #ZEH A(652 bp 71t 147] Alo]E
oA wlol7} steleEhd 72 Aot Kim et al, 2005). Andreasen and Baldwin (2001)&
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Hibiscus 1-1
Hibiscus 1-2
Hibiscus 1-4
Hibiscus 1-7
Hibiscus 1-10
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Hibiscus 1-17
Hibiscus 1-16
L———— Hibiscus 1-5
Hibiscus 1-9
Hibiscus 1-3
Hibiscus 1-6
Hibiscus 1-8
Hibiscus 1-12
Hibiscus 1-14
Hibiscus 1-18
Hibiscus 2-1
Hibiscus 2-2
Hibiscus 2-3
Hibiscus 2-4
Hibiscus 2-5
Hibiscus 2-6
Hibiscus 2-7
Hibiscus 2-8
Hibiscus 2-9
Hibiscus 2-10
Hibiscus 2-1
Hibiscus 2-12
Hibiscus 2-13
Hibiscus 2-14
Hibiscus 2-15
Hibiscus 2-16
Hibiscus 2-17
Hibiscus 3-1
Hibiscus 3-2
Hibiscus 3-3
Hibiscus 3-4
Hibiscus 3-5
Hibiscus 3-6
Hibiscus 3-7
Hibiscus 3-8 i
i b Population 3
Hibiscus 3-10
Hibiscus 3-11
Hibiscus 3-12
Hibiscus 3-13
Hibiscus 3-14
Hibiscus 3-15
Hibiscus 3-16
Hibiscus 3-17 |_|
— 0.0001 changes L Hibiscus1-11 [l

Population 1

]

Population 2

| E’M” N e e R WA W

Fig. 3. UPGMA tree based on nuclear ribosomal ITS sequences from 3 populations of
Hibiscus hamabo in Jeju Island, Korea. Black, gray, and white bars represent
population 1, 2, and 3, respectively. Refer Table 1 for OTU and population

information.

122



June 2007 2ol N Crey

Table 4. List of primers provided reproducible DNA band and the number of DNA
bands for the selected primers used in ISSR study for Hibiscus hamabo.

Primer Primer sequence Number of DNA band
UBC 808 AGA GAG AGA GAG AGA GC 10
UBC 811 GAG AGA GAG AGA GAG AC
UBC 812 GAG AGA GAG AGA GAG AA
UBC 816 CAC ACA CAC ACA CAC AT 4
UBC 818 CAC ACA CAC ACA CAC AG 13
UBC 827 ACA CAC ACA CAC ACA CG 11
UBC 83% AGA GAG AGA GAG AGA GYC 4
UBC 836 AGA GAG AGA GAG AGA GYA 1
UBC 840 GAG AGA GAG AGA GAG AYT 4
UBC &41 GAG AGA GAG AGA GAG AYC 10
UBC 842 GAG AGA GAG AGA GAG AYG 9
UBC 846 CAC ACA CAC ACA CAC ART 3
UBC 853 TCT CTC TCT CTC TCT CRT 4
UBC 836 ACA CAC ACA CAC ACA CYA 1
UBC 861 ACC ACC ACC ACC ACC ACC 7

Total 97

Table 5. Summary of genetic variation statistics for the ISSR loci examined from
Hibiscus hamabo populations in Jeju Island, Korea.

Population ss na ne h np fp*
1 18 1.7113+0.4555 1.3782+0.3531 0.2266+0.1907 69 71.13
2 17 1.2577+0.4397 1.1222i0.2537 0.0762+0.1476 25 2577
3 17 1.2990+0.4602 1.154940.3006 0.0914+0.1674 29 29.90
Total 52 1.7629+0.4275 1.2881+0.3368 0.1789+0.1759 74 76.29

ss = sample size (number of individuals); na = observed number of alleles (mean and
standard variation); ne = effective number of alleles (mean and standard variation); h = gene
diversity (mean and standard variation; Nei, 1973); np = the number of polymorphic loci; fp
= the percentage of polymorphic loci
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Hibiscus 1-01 I
Hibiscus 1-02
==10.0]changes Hibiscus 1-03
Hibiscus 2-05
Hibiscus 2-01
Hibiscus 2-02
Hibiscus 2-12
Hibiscus 2-17
Hibiscus 2-03
Hibiscus 2-06
Hibiscus 2-10 |
Hibiscus 2-08 |
Hibiscus 2-09
Hibiscus 2-11
Hibiscus 2-13
Hibiscus 2-07
Hibiscus 2-16
Hibiscus 2-14
Hibiscus 2-15
L—— Hibiscus 2-04
— Hibiscus 1-18
Hibiscus 3-01
Hibiscus 3-09
Hibiscus 3-05
Hibiscus 3-02
Hibiscus 3-03
Hibiscus 3-13
Hibiscus 3-16
Hibiscus 3-15 .
Hibiscus 3-04 POpUlﬂth 3
Hibiscus 3-06
Hibiscus 3-10
Hibiscus 3-12
Hibiscus 3-11
Hibiscus 3-17
Hibiscus 3-07
Hibiscus 3-08
Hibiscus 3-14
Hibiscus 1-05
Hibiscus 1-10
Hibiscus 1-15
Hibiscus 1-04
Hibiscus 1-06
Hibiscus 1-13 i
Hibiscus 1-14 Population 1
Hibiscus 1-08

Hibiscus 1-11
Hibiscus 1-12
Hibiscus 1-09

Hibiscus 1-07
Hibiscus 1-17
Hibiscus 1-16

Population 2

Imitiial

T

Fig. 4. UPGMA tree based on ISSR data for 3 populations of Hibiscus hamabo in
Jeju Island, Korea. Black, gray, white bars represent population 1, 2, and 3,

repectively. Refer Table 1 for OTU and population information.
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o} 3t9] Sidalcea® WFLZ FH3 ITS A7IAE ATwY A7olA A 2ol ohd
A Z2E EE #5 H& G749 S ErE o e A 7t
FE BARSge] o Frhe 71EY 7HEE ARG b o
AlE F A7 160 ARTE A e B8 3 Hd
G- d HolATE v L FFojth 8H, Lomatium grayi (%3
o2 3% ITS 4718g Wo] AFoxes AA Fet 7t o 27] FFHLE= A ZHA
g Wolrt #&9 vy}l 9tH(Soltis and Kuzoff, 1993). o|AH ITS gr|- e Hol= EF
Tutch \Wazb A7) o), HAEo F23 Zo] T ITS @714 Mol 52 EF
79 ITS G71H DS 0 ASFARA A7 Hed o, & dFEste MA J31& A%
ATl £IANFNAY, 282 £ Ao dojzl 2NANE AT o FE VLY
871
0‘7?01] E3hd F2d 2 A AdHolHE HE
2, 3 Ate]elA ﬂ%% 147N w8 ?ﬂiE]C XV““H-/] Apol=
2

4

el et® gy 19 3
FEE et & %

o 29+ 3 el A= Hibscus
e 1er OE J9Es ol F3E Aolrt vE
= [bo] ol A DA AL F A A
e 19, fdx F, EAWe], wvf AjxE Fd3
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o @y AR g olsh 2e #94 B PARRs SHECE 3% 43 59
Z wx 9EA71% RE0 £90) moh HHoln AAHOE o)Fold Rog WA
t}

& AR BENF 44 BN Q¥E £ AFY . B4
2o B o5, AT WA A=AV A7 088 DNAE F7HA4 A7)
o9l “3 P
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Genetic Diversity in Three Populations of Hibiscus hamabo
(Malvaceae) in Jeju Island, Korea

Young-Dong Kim', Ki-Joong Kim', Sung-Hee Kim and
Hyeong-Tae Kim'
Department of Life Science, Hallym University, Chunchon 200-702, Korea;
!School of Life Sciences & Biotechnology, Korea University, Seoul 136-701, Korea

Using internal transcribed spacer (ITS) sequences and inter-simple sequence repeats
(ISSRs) data, genetic diversity of a rare species, Hibiscus hamabo Siebold & Zucc. was
examined for 3 populations in Jeju Island, Korea. A total of 14 nucleotide (excluding 3
ambiguous nucleotide) site variation in the ITS was observed from 18 individuals
(Population 1, Hadori), which differed up to 13 bp in pair-wise comparison. On the
contrary, the ITS sequences of all individuals in Populations 2 and 3 were identical.
Genetic diversity estimates including Nei's gene diversity (h) generated by ISSR data
were substantially high in Population 1 compared to other two populations. Low genetic
variation in Populations 1 and 2 is considered due to genetic drift (bottleneck effect) and
limited gene flow in these populations. Considering the differences in genetic diversity,
protection of the Population 1(Hadori) is very critical for in situ conservation of Hibiscus
hamabo in Korea. If ex situ conservation is required, making the full use of Population 1
will be most efficient.
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