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Normal larva of Epinephelus coiodes after 24 hours hatched at 35 ppt salinity.
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Fig. 2. Abnormal larva of Epinephelus coioides after 24 hours hatched at 5 ppt salinity.
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Fig. 3. Abnormal embryo for just hatching of Epinepheius coioides at 5 ppt salinity.
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Table 1.
subjected to various salinity conditions.

Analysis of variance of percentage hatch and un-hatch of the grouper E. coioides embryo

Hatched Total Un-hatched
Normal  Abnormal Dead Embryo Hatching Dead
Middle gastrula ** *x ¥ ns ok ok
Pre-hatching stage ok *k * o o ns
ns: p>0.05
*: p<0.05
**: P<0.01

Total hatched rate of embryo
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Fig. 4.

A

25 30 35 40

Salinity(ppt)

Percentage total hatch of the grouper Epinephelus coioides embryo

before and post organogenesis for each salinity condition tested.

Results are express as percentages M(X)£SEM, calculated from experiments.
--a-- Tukey test of Gastrula stage (T-Gas.) (p<0.05)

- A - Tukey test of Pre-hatching stage (T-Pre.) (p<0.05)
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Fig. 5. Percentage normal hatch (H-normal), abnormal hatch (H-abnor.), and dead

larvae (H-dead) of the grouper Epinephelus coioides embryo before organogenesis

(gastrula) for each salinity condlition tested.

Results are express as percentages M(X)£SEM, calculated from experiments.
—-a-  Tukey test of Normal larvae (H-normal) (p<0.05)

--A - Tukey test of Abnormal larvae (H-abnor.) (p<0.05)

-a-- Tukey test of Dead larvae (H-dead) (p<0.05)
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Fig. 6.  Percentage normal hatch (H-normal), abnormal hatch (H-abnor.), and dead
larvae (H-dead) of the grouper Epinephelus coioides embryo post organogenesis (pre-
hatching) for each salinity condition tested.

Results are express as percentages M(X)£SEM, calculated from experiments.

--a--  Tukey test of normal larvae (H-normal) (p<0.05)

--A - Tukey test of abnormal larvae (H-abnor.) (p<0.05)

100 Un-hatched rate of gastrula stage

‘0 U-dead
U-hg
LJU-embryo

T T 1

Un-hatched rate %

Salinity(ppt)

Fig. 7. Percentage un-hatch embryo (U-embryo), just hatch embryo (U-hg), and dead
egg (U-dead) of the grouper Epinephelus coioides embryo before organogenesis (gastrula)
for each salinity condition tested.

Results are express as percentages M(X)SEM, calculated from experiments.

--a-- Tukey test of dead egg (U-dead) (p<0.05)

--A -- Tukey test of hatching egg (U-hg) (p<0.05)
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Fig. 8. Percentage un-hatch embryo (U-embryo), just hatch embryo (U-hg), and

dead egg (U-dead) of the grouper Epinephelus coioides embryo post organogenesis
{pre-hatching) for each salinity condition tested.

Results are express as percentages M(X)2SEM, calculated from experiments.

--A -- Tukey test of hatching egg (U-hg) (p<0.05)

--a -- Tukey test of embryo egg (U-embryo) (p<0.05)
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Effects of Salinity on Development of the Grouper Epinephelus coioides
Embryo Before and Post Organogenesis

Abstract

The objective of this study was to investigate the effects of salinity on survival, developmental, and hatching
rate of the embryo before and post organogenesis (gastrula, pre-hatching stage) of the grouper Epinephelus
coioides cultured in different salinity of saltwater. Salinity treatments were carried out by transferring fertilized
egg from the base salinity seawater (35 ppt) into a beaker containing water with test salinity 5~45 ppt. The results
indicated that salinity level 5 and 45 ppt were beyond the limits for normal embryonic development. The total
hatching rate, dead egg rate and un-hatch egg rate were significantly affected by salinity 5 ppt between gastrula
and pre-hatching stage. The hatch rates of pre-hatching stage were 3 times larger than gastrula, but dead egg
rates of post organogenesis were 20 times less than before organogenesis at 5 ppt of salinity. The just hatching
egg rate had no difference between before and post organogenesis, and their values were 16~20 % at 5 ppt
salinity. The un-hatch embryo rates of pre-hatching stage were higher than gastrula at 5, 20 ppt of salinity.
Gastrula embryos (before organogenesis) of this study are generally considered to be the more sensitive stages to

salinity treatment than those pre-hatching stage in embryonic development.

Key words: Gastrula, Pre-hatching stage, Organogenesis, Epinephelus coioides
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