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Genetic Variability and Population Structure of Olive Flounder Paralichthys olivaceus from Stocked
Areas Using Microsatellite DNA Markers by Dal Sang Jeong and Chang Young Jeon* (Marine Seed Releasing

Technology Center, NFRDI, Wando 537-806, Korea

ABSTRACT

Five microsatellite DNA markers were used to investigate genetic diversity and popu-

lation structure of olive flounder Paralichthys olivaceus collected from four locations (YD, SC, GJ, WD)
where hatchery-based seeds of the flounder have been released. The average of observed (Ho) and
expected heterozygosity (He) ranged from 0.833 to 0.871, and from 0.842 to 0.876, respectively. The
average number of alleles per locus ranged from 12.4 to 17.8. The proportion of stocked flounder
ranged from 20.0% to 95.8% for wild-caught populations with a decreasing tendency of alleles per
locus following a higher proportion of stocked flounder. There is need to implement a more careful
stock-enhancement program of hatchery-based seeds and to monitor its genetic effects on wild
populations to ensure conservation of natural flounder resources.
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Table 1. Number of samples and population constituents used in this
study

Population Number of  Mean size Composition (%)
samples  (cm+sd) Released  Wild

Yeongdeok (YD) 71 20.8+5.0 69.0 310
Seocheon (SC) 100 37.7+13 20.0 80.0
Geojae(GJ) 63 395+7.1 88.9 1.1
Wando (WD) 118 33.4+4.6 95.8 4.2
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Fig. 1. Map showing sampling locations of the olive flounder Parali-
chthys olivaceus YD, Yeongdeok; SC, Seocheon; GJ, Geojae; WD,
Wando.
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Table 2. Genetic variability of five microsatellite loci in four populations of the olive flounder Paralichthys olivaceus

YD SC
Locus GJ WD
Total wild Released Total wild Released
Kopl8
S 71 22 49 100 80 20 63 85
N (a) 16 (8.2) 12 (5.7) 15(7.3) 20(10.8) 19 (9.7) 14 (10.8) 18 (9.9) 14 (8.9)
Ho 0.887 0.909 0.878 0.910 0.900 0.950 0.889 0.894
He 0.885 0.844 0.872 0.912 0.903 0.931 0.907 0.893
PIC 0.868 0.808 0.852 0.900 0.889 0.900 0.892 0.878
Kop21
S 71 22 49 100 80 20 63 85
N (a) 18(7.2) 14 (9.4) 13(6.2) 21(13.4) 21(14.0 12(5.7) 16 (8.3) 15 (7.8)
Ho 0.915 0.909 0.918 0.920 0.913 0.950 0.889 0.882
He 0.869 0.914 0.847 0.930 0.935 0.845 0.887 0.877
PIC 0.851 0.885 0.822 0.921 0.924 0.805 0.869 0.860
Kop22
S 71 22 49 100 80 20 63 85
N (a) 15(7.0) 14 (9.3) 12 (5.9) 21(115) 21(11.6) 12(9.1) 14 (8.6) 13(8.0)
Ho 0.901 0.864 0.918 0.890 0.875 0.950 0.841 0.882
He 0.863 0.913 0.840 0.918 0.920 0.913 0.891 0.880
PIC 0.844 0.884 0.814 0.907 0.908 0.880 0.873 0.863
Kop26
S 71 22 49 100 80 20 63 85
N (a) 21(9.4) 15 (6.9) 18 (10.0) 22 (11.4) 22 (11.7) 13(6.7) 20(9.2) 15 (7.0)
Ho 0.873 0.818 0.898 0.900 0.925 0.800 0.889 0.824
He 0.900 0.875 0.910 0.917 0.921 0.872 0.898 0.863
PIC 0.886 0.845 0.893 0.906 0.909 0.836 0.883 0.845
Kop3
S 71 22 49 100 80 20 63 85
N (a) 5(3.3) 5(3.3) 5(3.1) 5(3.3) 5(3.4) 5(2.5) 5(3.4) 5(3.3)
Ho 0.620 0.591 0.633 0.650 0.688 0.500 0.746 0.682
He 0.702 0.714 0.688 0.703 0.710 0.621 0.710 0.697
PIC 0.645 0.649 0.629 0.643 0.649 0.560 0.651 0.633
Average
N (a) 15.0(7.0) 12.0(6.9) 12.6 (6.5) 17.8(10.1) 17.6 (10.1) 11.2(7.0) 14.6 (7.9) 12.4(7.0)
Ho 0.839 0.818 0.849 0.854 0.860 0.830 0.871 0.833
He 0.844 0.852 0.831 0.876 0.878 0.836 0.859 0.842
PIC 0.819 0.814 0.802 0.855 0.856 0.796 0.834 0.816

S, sample size; N, number of aleles; a, effective number of alleles; Ho, observed heteozygosity; He, expected heteozygosity; PIC, polymorphism information

content.

Table 3. Markov chain procedure test (Hardy-Weinberg Equilibrium) in four populations of the olive flounder Paralichthys olivaceus

Kopl8 Kop21 Kop22 Kop26 Kop3

YD 0.402-+0.001 0.031-+ 0.000* 0.804-+0.001 0.193-+0.000 0.227+0.001
sc 0.484-+0.001 0.589-+0.001 0.527-0.001 0.198-+0.000 0.128-+0.001
GJ 0.526-+0.001 0.838-+0.001 0.111:+0.001 0.311+0.001 0.504-0.001

WD 0.829-+0.001 0.461+0.001 0.130-+0.001 0.598-+0.001 0.455-+0.002

*Significant level at P< 0.05.
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Fig. 2. Allele frequency distributions of four microsatellite loci for four populations of the olive flounder Paralichthys olivaceus.
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Table 4. Pairwise comparison of Fst (under) and genetic distance
(upper) in six populations of the olive flounder Paralichthys oliva-
ceus

GJ WD YD-W  YD-R SC-W SC-R
GJ - 0.026 0.147 0.062 0.161  0.086
WD —0.002 - 0.159 0.069 0.181  0.092
YD-W 0.010*  0.013* - 0.177 0.186  0.232
YD-R 0.004 0.006* 0.017* - 0.229  0.093
SC-W 0.015*  0.021* 0.017* 0.028* - 0.222
SC-R 0.003 0.005 0.020* 0.003 0.023* -
*Significant level at P<0.05.
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SC-R
YD-R
GJ
——WD

0.1

Fig. 3. A UPGMA dendrogram of four populations of the olive floun-
der Paralichthys olivaceus based on Nei’s genetic distance.
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