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Developmental Speed of Hybrid Fertilized Egg Between Olive Flounder
Paralichthys olivaceus Female and Starry Flounder Platichthys stellatus
Male at Different Water Temperatures and Larval Growth
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To investigate the characteristics of hybrid eggs and larva produced by olive flounder Paralichthys olivaceus females
and starry flounder Platichthys stellatus males, we examined the developmental speed of hybrid eggs at different
water temperatures. The developmental speed of hybrid eggs tended to increase with increasing water temperature.
Specifically, the hatching times were 91 hrs, 62 hrs and 43 hrs at 10°C, 15Cand 20 C, respectively. The mean bio-
logical minimum temperature of the hybrid was 1.3 C, which is in between that of the olive flounder and the starry
flounder. In high water temperatureseasons, slower growth was observed in hybrids of the starry flounder which is a
coldwater fish.
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Fig. 1. Each embryonic development stages and hatching larva of hybrid between olive flounder Paralichthys olivaceus female and starry
flounder Platichthys stellatus male. a, blastula; b, gastrula; c, kuffer's vesicle; d, hatching larva. Scale bar 500 um.
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rotifers &9 5o sHHA fFs 254 58 ez A
gk Al o2 A Sofle vig RS FustHA A
ALl AR Sh3lon, 485 E 8U7MA] ks 5 25 7t
Ao 2 7 (total length)S S8kt WAl 9 252 A%
&= gt + EE AR e o, o)2H= SPSS A 22
2 (Ver. 18.0)2 Al&-5}0] Independent t-Test= 72|25 £-4]
Skt

z o
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Fig. 2. Relationship between water temperature and required time
to each development stages after fertilization of starry flounder
Platichthys stellatus.
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Fig. 3. Relationship between water temperature and required time
to each development stage after fertilization of olive flounder Para-
lichthys olivaceus.
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Fig. 4. Relationship between water temperature and required time
to each development stage after fertilization of hybrid between
olive flounder Paralichthys olivaceus female and starry flounder
Platichthys stellatus male.
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Fig. 5. Variation of total length of olive flounder Paralichthys oli-
vaceus and hybrid between oliveflounder female and starry floun-
der Platichthys stellatus male from April to August.
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Table 1. Elapsed time (hour) after fertilization of olive flounder Paralichthys olivaceus, starry flounder Platichthys stellatus and hybrid be-
tween olive flounder female and starry flounder male to distinctive development stages at different water temperature

Experimental Development Water temperature (C)
fish stages 5 10 15 20 25 30
Blastula 23 14 10 7 5 Dead
Gastrula 34 24 14 9 Dead Dead
Starry flounder .
Kuffer's vesicle 58 34 20 Dead Dead Dead
Caudal fin 120 74 42 Dead Dead Dead
Blastula 255 11 9.5 7 5 4
) Gastrula 39 19.5 14.5 10 7 5
Olive flounder )
Kuffer's vesicle 69.5 375 255 15.5 Dead Dead
Hatching ND 100.5 67.5 48.5 Dead Dead
Blastula 235 11 9.5 7 5 4
) Gastrula 35 19.5 14.5 10 7 5
Hybrid )
Kuffer's vesicle 69.5 335 23.5 15.5 Dead Dead
Hatching ND 91.5 62.5 43.5 Dead Dead

ND, no more developed.
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