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Effects of Water Temperature and Salinity on the Egg and Larval of Chub
Mackerel Scomber japonicus
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We studied the effects of temperature and salinity on the egg development and hatching rate of chub mackerel
Scomber japonicus under laboratory culturing condition. The fertilized eggs were transparent, spherical, separate
in shape and turned out to be separately and floated, and they contained one oil globule. Fertilized eggs are
0.91~1.33 mm in diameter. The time of egg development was positively proportional to water temperature with
70 hrs, 48 hrs, 42 hrs, 34 hrs, after fertilization in 16°C, 20°C, 24°C, 28°C, respectively. Hatching rate was highest
with the range of 20~24°C and 33~35 psu. The relation between the time of egg development (t: hour) and water
temperature (T:°C) was represented by the mathematical formulae. The mean biological minimum temperature was

6.9°C.
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Fig. 1. Each embryonic development stages and hatching larva of
chub mackerel Scomber japonicus. A. 8-cell stage, B. Morula stage,
C. Kuffer’s vesicle, D. Newly hatched larva.
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Table 1. Composition of fecundity by total length of Scomber
Jjaponicus

Total length ~ Number of eggs (x10°)  Number of fish
(cm) Range Mean examined
33.0~34.9 129~145 135 4
35.0~36.9 140~183 166 4
37.0~38.0 172~195 186 4

Table 2. Elapsed time (hours) after fertilization of chub mackerel
Scomber japonicus to distinctive development stages at different
water temperature

Development stages Water temperature

16°C 20°C 24°C 28°C
8-Cells 03:42 03:36 01:54 48
Morula 06:12 05:36 04:42 03:54
Kupffer’s vesicle 20:36 15:48 13:30 07:48
Hatching 69:36 47:48 41:48 33:30
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Fig. 2. Relationships between water temperature and time required to
each development stages after fertilization of chub mackerel Scomber
japonicus.
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Fig. 3. Hatching rate of chub mackerel Scomber japonicus at various
water temperature (P<0.05).
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Fig. 4. Hatching rate of chub mackerel Scomber japonicus at various
salinities (P<0.05).
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