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Genetic Diversity and Structure of a Rare and Endemic, Spring Ephemeral
Plant Corydalis filistipes Nakai of Ullung Island in Korea

Kim Jin Seok, Byeong Hoon Yang', Jae Min Chung*, Byeong Cheon Lee and Jae Cheon Lee'
Division of Plant Conservation, Korea National Arboretum, Pocheon 487-821, Korea
"Division of Genetic Resources, Korea Forestry Research Institute, Suwon 440-350, Korea

ABSTRACT: For the spring ephemeral and myrmecochorous perennia, Corydalis filistipes Nakai (Fumaria-
ceae), rare and narrow endemic to Ullung Island in Korea, genetic diversity and structure of 4 subpopulations
of the species were investigated with allozyme markers. Levels of genetic diversity (A=1.73, Pgsy,= 61..2%, Ho=
0.201, He= 0.167) were relatively lower than those of other endemic species with widespread distribution range,
but considerably higher than other endemic species with similar life history traits isolated in island. The
moderate level of genetic diversity within subpopulations in C. filistipes is characteristic of the species with
predominantly outcrossing, myrmecochorous seed dispersal by dual function of the elaisome and mode of
sexual and asexual reproduction by the cleistogamy. The analysis of fixation indices showed an overall excess
of heterozygotes (mean Fis=—0.1889, F;=—0.1226) relative to H-W expectations. About 5.6% of the total genetic
variation was found among subpopulations (Fsr=0.0557). The strategies of reasonable conservation and
management, and the maintenance mechanism of genetic diversity of Corydalis filistipes Nakai, endemic plant

species in Korea were discussed.

Key words: Allozyme, Corydalis filistipes, Endemic plant species, Genetic structure, Genetic variation,
Myrmecochory, Spring ephemeral, Ullung Island
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Table 1. Location, area and sample size of four subpopulations of
Corydalis filistipes in Ullung Island

Subpopulations  Altitude (m) Area (m?) Sample size
A 720 ~760 15,000 30
B 830~850 60,000 30
C 780 ~820 20,000 30
D 600 ~640 12,000 30
Total 120

olrt

J. Ecol. Field Biol. 29 (3)

Table 2. Description of isoenzymes assayed and buffer systems used
for electrophoresis

No. of
Abbre- E.C b )
Enzyme o . Buffer loci
viation No.
scored
Aspartate aminotransferase ~ AAT 26.1.1 B 1
Glutamate dehydrogenase GDH 14.1.3 B 1
Isocitrate dehydrogenase IDH 1.1.142 E 1
Malate dehydrogenase MDH  1.1.1.37 E 1
6-Phosphogluconate
6PGD  1.1.1.44 B 2
dehydrogenase
Phosphoglucose isomerase PGI 53.1.9 A 2
Phosphoglucomutase PGM 2751 E 1

* Enzyme Commission Number: Nomenclature Committee of the Inter-
national Union of Biochemistry (1984).

" A= a lithium borate electrode buffer (pH 8.3) used with a Tris citrate
el buffer (pH 8.3),
B= a sodium borate electrode buffer (pH 8.0) used with a Tris citrate
gel buffer (pH 8.8),
E= a morpholine electrode and gel buffer (pH 8.0). For more details,
refer to Conkle et al. (1982).
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Table 3. Allele frequencies observed in 9 loci from four subpopulations
of C. filistipes.

Subpopulations
Locus

A pop. B pop. C pop. D pop.

Aat a 1.000 0.935 1.000 1.000
b 0.000 0.065 0.000 0.000

Gdh  a 0.500 0.326 0.500 0.833
0.500 0.674 0.500 0.167

Idh a 0.950 0913 0.817 0.900
b 0.050 0.087 0.183 0.100

Mdh  a 1.000 1.000 0.933 1.000
b 0.000 0.000 0.067 0.000

6pgd-1 a 0.050 0.022 0.050 0.017
b 0.950 0.978 0.950 0.983

6pgd-2 a 0.950 0.826 0.883 0.950
b 0.050 0.174 0.117 0.050

Pgi-l a 1.000 1.000 0.950 0.950
b 0.000 0.000 0.050 0.050

Pgi-2  a 0.500 0.500 0.467 0.467
b 0.500 0.500 0.533 0.533

Pgm a 1.000 1.000 0.967 0.967
b 0.000 0.000 0.033 0.033

Table 4. Genetic diversity within four subpopulations of C. filistipes
in Korea (Standard errors in papentheses)

Subpopulations® 4 Ao Pos Hy(SE) H,SE)
A 16 117 556 02560.142)  0.146(0.071)
B 17121 556 0.93(0.109)  0.176(0.066)
C 1.9 127 77.8  0.222(0.082) 0.213(0.063)
D 17115 556 0.133(0.077)  0.133(0.056)
Mean .73 120 612  0.201(0.103)  0.167(0.064)

Note : A = number of alleles per locus, Ae = effective number of alleles
per locus, Pgs = percentage of polymorphic loci at 95% level, Ho
= observed heterozygosity, He = Nei's unbiased expected hetero-
zygosity.

* Numerical codes as in Table 1.
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Table 5. Wright's (1931) F for polymorphic loci for four subpopu-
lations of C. filistipes in Korea

Locus Fis Fsr Fir
Aat -0.0698 0.0514 -0.0148 0.4778
Gdh =0.2661 0.1449 -0.0827 1.5990
Idh 0.4482 0.0243 0.4616 9.6360
Mdh 1.0000 0.0482 1.0000 4.6667
6pgd-1 —0.0430 0.0075 -0.0352 34.4980
6pgd-1 —0.1401 0.0286 =0.1075 7.9702
Pgi-2 -0.0526 0.0215 -0.0300 9.5000
Pgi-2 -0.5210 0.0019 -0.5181 132.8519
Pgm =0.0345 0.0239 =0.0098 9.6667
Mean -0.1889 0.0557 -0.1226 4.4306
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Table 6. Pairwise Nei's genetic distance (above) and identities (below)
in four subpopulations of C. filistipes in Korea

Subpopulations A B C D
A RREAK 0.002 0.000 0.012
B 0.998 kR 0.033 0.034
C 1.000 0.997 RREAK 0.013
D 0.988 0.967 0.987 REAE
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Fig. 1. A UPGMA dendrogram of C. filistipes using Nei's unbiased
genetic identity.
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