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Heterosisin the Cockle Fulvia mutica in a Crossbreeding Experiment among Inbred Lines

Masamu Fujiwara, Masayuki Tanaka and Mitsuo Okabe

To develop the cultivation of a hermaphroditic cockle, Fulvia mutica, we attempted the breeding of
cultivated cockles. We carried out the crossbreeding experiment among inbred lines. One inbred line (the male
parent) was created by self-fertilization over three generations. Another inbred line (the female
parent) was made by brother-sister mating for thirteen generations. This inbred genotype had a yellow shell. The
yellow coloration of cockles, due to its rare recessive character, is not seen in wild cockles. Hybrid progeny
genotypes were confirmed by normal brown shell color. Two inbred and one hybrid progeny genotype were
cultivated from August 18, 2003 to June 8, 2004. The survival rate of the hybrid genotype was midway between
that of its inbred parents. On the other hand, both the shell length and weight of the whole body of the hybrid
genotype were significantly larger than those of its inbred parents. It was clear that these growth phenomena are
attributable to heterosis. Our results suggest that using F1 hybrids from incrossbreeding is an effective method of

breeding cultivated cockles.
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Fig. 1 Schematic of the breeding method of cockles.
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Fig. 2 Growth curves of Fulvia mutica in the crossbreeding experiment.
Squares, triangles and circles indicate the inbred female and male parent
genotypes and hybrid genotype, respectively.
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Table1 Survival rate and growth of Fulvia mutica by hanging cuture in the crossbreeding experiment

Shell length (mm)* Weight of whole body (g)*
Genotype Survival rate
Initial End End
Inbred female parent 92% 26.4+ 1.6 84.7+ 402 161+ 192
Inbred male parent 80% 26.2+ 1.2 842+ 462 154+ 262
Hybrid O O O D 86% 264+ 1.4 88.3+ 2.8b 182+ 15b

* Meant SD.O Vaueswithin acolumn different superscripts are significantly differentd (PO 0.01,t-test).
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Fig. 3 Frequency distribution of the weight of the whole body of Fulvia mutica harvested in the crossbreeding experiment.
Shaded columns indicate large cockles (OO 85 mmin shell length and [0 150 g in weight of whole body; product standard).
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