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Comparison of genetic characteristics of native
amphidromous and released Ayu, Plecoglossus altivelis in
Tokushima Prefecture by using microsatellite DNA markers

Tsuyoshi TANIMOTO *' and Ken-ichi WATANABE *?

Using microsatellite DNA, we compared the genetic characteristics of three forms of juvenile ayu Plecoglossus altivelis
of native amphidromous ayu going upstream in the Yoshino, Kaihu and Hiwasa rivers, and two forms of amphidromous ayu
artificially raised and landlocked ayu derived from released Lake Biwa ayu. Because the average allele sizes of three native
amphidromous ayu were from 13.9 to 14.7 and the average heterozygosity were from 0.769 to 0.796, these forms have
retained a high genetic variability. On the other hand, the genetic variability of the landlocked ayu derived from Lake
Biwa was slightly lower in comparison with native amphidromous juvenile ayu because the average allele size and the
average heterozygosity was 12.4 and 0.757, respectively. The genetic variability of the two forms of amphidromous
ayu artificially raised was remarkably lower in comparison with native amphidromous juvenile ayu and landlocked ayu
derived from Lake Biwa because the average allele size and the average heterozygosity was 4.6, 5.1 and 0.606, 0.571
respectively. Genetic differentiation between three forms of native amphidromous ayu was not found. But the landlocked
ayu derived from Lake Biwa and the two forms of amphidromous ayu artificially raised were found to show genetic
differentiation compared to all the other forms. The genetic differentiation between native amphidromous ayu and released
ayu (amphidromous juvenile ayu artificially raised and landlocked juvenile ayu derived from Lake Biwa) was clearly
different.
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Fig.1 Sampling locations of ayu examined in this study.

Table 1 Collection date of ayu exaimined in this study.

Location Date o.f Sample size M(le::gltjlgdy
collection (mm=SD)

Yoshino R. 2002.3.25 50 81.0 + 5.7
Hiwasa R. 2002.4.30 50 83.0 = 102
Kaihu R. 2002.4.2, 4.9 50 1102 + 113
Lake Biwa 2002.4.20 50 107.0 + 8.5
Artificially raised ' 2002.2.20 50 525 £ 49
(Hiwasa R. strain)*

Artificially raised 2002.5.1 50 70.9 + 8.5

(Yoshino R. strain)

*1
The 10th generation.

*2
The 12th generation.
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Table 2 Genetic variability at 7 microsatellite DNA loci in the ayu specimen groups.

Location Loci Mean
Pal-l' -~ Pal2 . Pal3 . Pal4  Pal-5 = Pal-6 - Pal-7
Yoshino R. No. of samples 50 50 50 50 50 50 50
No. of allele 20 15 18 28 3 7 7 14.0
Range of allele size (bp) 100-144 160-196 216-252 127-187 211-217 213-225 137-149
Heterozygosity Ho) 0.920 0.760 1.000 0.900 0.480 0.720 0.780  0.794
(He) 0.933 0.894 0.930 0.925 0.424 0.749 0.719  0.796
= (Ho/He) 0.986 0.850 1.075 0.973 1.132 0.961 1.085 1.009
Hiwasa R. No. of samples 50 50 50 50 50 50 50
No. of allele 21 19 18 27 3 8 7 14.7
Range of allele size (bp) 94-140 160204 216-252 126-200 211-217 213-227 137-149
Heterozygosity Ho) 0.960 0.940 0.920 0.980 0.340 0.740 0.820 0.814
(He) 0.916 0.893 0.935 0.929 0.321 0.672 0.714  0.769
(Ho/He) 1.048 1.053 0.984 1.055 1.059 1.101 1.148  1.064
Kaihu R. No. of samples 50 50 50 50 50 50 50
No. of allele 16 17 17 28 3 8 8 13.9
Range of allele size (bp) 96-130 160-198 216-252 135-183 211-217 213-227 139-155
Heterozygosity (Ho) 0.880 0.800 0.900 0.920 0.380 0.780 0.740 0.771
(He) 0.910 0.878$ 0.929* 0.946 0.346 0.779 0.745 0.790*
(Ho/He) 0.967  0.911 0.969 0.973 1.098 1.001 0.993 0.987
Lake Biwa No. of samples 50 48 50 50 50 50 50
No. of allele 17 15 14 27 3 5 6 124
Range of allele size (bp) 94-138 160-206 220-248 136-200 211-223 215.223 139-149
Heterozygosity (Ho) 0.880 0.833 0.860 0.880 0.480 0.540 0.740  0.745
He) 0.907 0.879 0.855 0.917 0.530 0.523 0.687  0.757
(Ho/He) 0.970 0.948 1.006 0.960 0.906 1.033 1.077 0.986
Artificially raised No. of samples 50 50 50 49 50 50 50
(Hiwasa R. strain) No. of allele 6 5 7 4 3 3 4 4.6
Range of allele size (bp) 102-130 166-182 220-250 141-180 211-217 217-221 141-149
Heterozygosity (Ho) 0.620 0.520 0.880 0.592 0.480 0.600 0.280 0.567
(He) 0.723 0.649  0.820 0.690 0.465 0.614 0.283 0.602*
([oHe) 0858 0801 1073 0858 1032 0977 0989 0.941
Artificially raised No. of samples 50 48 49 50 50 50 50
(Yoshino R. strair No. of allele 4 5 7 9 3 3 5 51
Range of allele size (bp) 112-126 166-188 220-250 140-192 211-217 217-221 139-149
Heterozygosity (Ho) 0700 0375 0735 0.640 0200 0480  0.580 0.530
(He) 0.675 O'SIi* 0.804 0.695 0.184 0.509  0.616 0.571°
(Ho/He) 1.037 0.730 0.914 0.921 1.087 0.943 0942  0.939

ES : %
Departure from Hardy-Weinberg equilibrium  P<0.05,

* ¥
P<0.01 (Fisher Exact Test)

39




wa R, D -

Table 3 Pairwise comparison of FST among ayu specimen groups.

Yoshino R. Hiwasa R. Kaihu R. Lake Biwa

Artificially raised
(Hiwasa R. strain)

Artificially raised
(Yoshino R. strain)

Yoshino R. —
Hiwasa R. 0.0000 -
Kaihu R. 0.0005 0.0000 —

. * sk *®
Lake Biwa 0.0503  0.0667  0.0672
Artificially raised * * *
(Hiwasa R. strain) 0.0964 0.0939 0.0953
Artificially raised * # #
(Yoshino R. strain) 0.0988 0.0844 0.0838

0.1752

0.2081

%

3 ke

0.1127

* Significant difference (P <0.01)
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