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Effective Population Size Estimation from Reduced Allozyme Allelic
Diversity in Seedlings of the Japanese Littleneck Clam,
Ruditapes philippinarum

Harumi Sakai*!, Jun-ichi Higuchi*!, Tomohisa Watanabe”', Hitoshi Kito™',
Susumu Matsuno*?, Masanobu Kishioka*? **, Yoshihisa Nakano*?,
and Toyo Takami®?

Effective population size was calculated in several lots of seedlings of the Japanese littleneck
clam, Ruditapes philipptnarum, whose actual number of parents was fixed beforehand into
four classes. The variance in allozyme allelic frequency in the seedlings compared with the
frequency of the wild clams was utilized to calculate the effective size. The calculated sizes

were similar to the actual parental sizes.

The result suggests the usefulness of the allelic

frequency variance to estimate the effective population size also in the practical seedlings for

various sea-farming programs.
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Table 1. Bred populations of the Japanese littleneck clam, Ruditapes philippinarum,

and number of their offspring individuals surveyed

Population Bred month Number of parents Number of

No. Female Male Total  offsprings surveyed
1 Apr 1895*° - - - 213"

2 Apr 1995 - - 1000° " 100

3 Apr 1996 - - 1000 ** 96

4 Oct 1995 100 150 240°*** 88

5 Oct 1995 90 70 1577 88

6 Oct 1995 90 70 Y AR 88

7 Oct 1995 10 10 20 88

8 Oct 1995 10 10 20 88

9 Oct 1995 10 10 20 88

10 Oct 1995 5 5 10 88

11 Oct 1995 5 5 10 88

12 Oct 1995 5 5 10 88

*Wild clams from off Onoda City, Yamaguchi Prefecture, mother population of the other
bred populations. *"Collected month. ***Number of wild individuals surveyed.
'*** Approximate numbers. ***°° N= 4 NfemaleNmale,/ (Nfemale+Nmale)™,
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Table 2. BEnzymes, enzyme numbers, loci, tissues, and buffer system used

Enzyme

Enzyme number Locus Tissue Buffer

Aspartate aminotransferase
Isocitrate dehydrogenase
Malate dehydrogenase

Phosphogluconate dehydrogenase

2.6.1.1.
AL
11

1.1.1.44.

AAT-T  AM  TC
2. IDHP* Mgg TC
7. MDH-I' Am  TC
MDH-2*  Am  TC
PGDH' __Am____TC

4
1.3

AM : Adductor muscle. Mgg : Mid gut gland. TC : Tris-citrate buffer (pH 8.0, diluted 1:9

for the gel) , 4mA“cm? for4d hr.
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Table 3. Allele frequencies at 5 loci in 12 populations of the Japanese littleneck clam, Ruditapes
philippinarum, surveyed

Population
Locus
1 2 3 4 5 6 7 8 9 10 11 12
AAT-1*
a .01 - - - - - - - - - - -
b .030 .02 - 017 .006 .040 - 006 148 - .073 -
¢ 109 065 .151 .090 .185 .182 .188 .108 .085 142 135 .041
d .768 .890 .BO7 .837 .801 .722 .761 .875 739 .841 .719 847
e 077 020 042 045 .023 .061 .051 .011 - 017 .073 112
£o.002 - - .006 006 006 - - 028 - - -
g 002 - . 006 - . . - . ; - -
IDHP
a 005 - - - - - - - - - - -
b .007 - 016 006 .018 .011 .0%6 - .074 - .080 -
¢ .535 730 .563 .563 .582 631 .B79 .86Z 466 795 .824 .869
d 433 270 .385 420 400 .358 348 148 460 .2056 .068 .131
e .018 036 011 017 .028
f.002 - - - - - - - - - - -
MDH-1*
a .097 .070 .094 .085 114 .063 - 210 080 .051 - -
b .900 925 906 .909 .886 .938 1.000 .790 .920 .949 1.000 1.000
¢ .002 .005 - .006 - - - - - - - -
MDH-2
a .002 .045 - 017 - - - - - - - -
b .985 .950 1.000 .983 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000
¢ .013 .005 - - - - - - - - - -
PGDH®

a 018 020 .031 .017 .011 011 .034 .006 .068 .063 057 -
b .935 960 .922 955 960 .920 .926 .977 .898 925 .932 1.000
c 047 020 047 028 028 .068 .040 .017 .034 011 .01l -

Population numbers correspond to those of Table 1.
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Table 4. Allele per locus, mean observed (Ho) and expected (He) heterozygosity, inbreeding coefficient
(), calculated effective population size with standard deviation (Ne £ SD) and actual
number of parents (N) in 12 populations of the Japanese littleneck clam, Ruditapes
philippinarum

Population  Allele/locus Ho He Ho/He F Ne+SD N
1 4.4 245 .250 .980 - - -
2 3.0 188 182 1.033 .232 326 %= 165 1000
3 2.6 .233 .235 .991 049 178.6 £ 216.6 1000
4 3.6 .231 217 1.065 057 356.4 £ 8217 240
5 2.8 238 222 1.072 .029 110.6 £ 105.1 157
6 2.8 227 236 .962 073 1206 £ 121.3 157
7 24 .237 212 1.118 .033 81.0 £ 63.9 20
8 24 .166 170 .976 .306 W7 £ 6.2 20
9 2.6 291 .265 1.098 .188 226 * 10.6 20
10 2.2 A7 167 1.024 .302 184 £ 838 10
11 2.4 192 178 1.079 216 85 £ 3.3 10
12 1.6 .093 099 939 620 114 £ 4.6 10

Population numbers correspond to those of Table 1.
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