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Effect of Food and Salinity on Larval Growth and Survival
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In the present study, we investigated the effects of food and salinity on growth and survival of river puffer, Tak-
ifugu obscurus offsprings in indoor land-based tank during the early development. In the food experiment, the river
puffer larvae (TL 8.7+0.1 mm, BW 20.0+3.2 mg) were fed with tubificid, Limnodrilus gotoi, water flea, Daphnia
carinata, mysid, Neomysis awatschensis, Manila clam, Ruditapes philippinarum and artificial food together
Artemia nauplii for 30 days, and the growth and the survival of larvae were investigated. In the salinity experiment,
the river puffer larvae and juvenile at three stages (Stage I: TL 5.8+0.4 mm; Stage II: TL 12.0+0.2 mm, Stage III:
TL 44.5+0.7 mm) were supplied with Artemia nauplii, water flea and/or artificial food and were reared in 0, 10,
20 and 30 psu at respective stages. The results shows that the growth rates of larvae feeding with artificial food
and tubificid together Artemia nauplii were higher than those of larvae in other groups, but the survival rates of
larvae feeding with water flea and mysid together Artemia nauplii were higher than those of larvae in other groups.
In salinity, the results shows that the growth and survival rates of offsprings were significantly higher in 10~20
psu than those in 0 and 30 psu at Stage I and II. At Stage I, the growth and the survival rates were the highest
in 20 psu, but the lowest in 0 psu. However, it should be noted that the rates in O and 30 psu were significantly
enhanced at Stage III in comparison with those at Stage I and 1I. Therefore, it is concluded that river puffer, 7.
obscurus is euryhaline marine species, which can normally grow and live at salinities from 0 to 30 psu, and that
a combinative supplement with Artemia nauplii and water flea, D. carinata may confer an advantage on growth
and survival of the river puffer offsprings in indoor land-based tank.
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Fig. 1. Changes of total length (TL) and body weight (BW) of larval
river puffer, Takifugu obscurus (n=30) reared by different experi-
mental foods (one-way ANOVA P<0.05). AT: Artemia nauplii, TF:
Tubificid, Limnodrilus gotoi, WF: Water flea, Daphnia carinata,
MS: Mysid, Neomysis awatschensis, MC: Manila clam, Ruditapes
philippinarum, AF: Artificial food.
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Fig. 2. Survival of larval river puffer, Takifugu obscurus (n=9)
reared by different experimental foods (one-way ANOVA P<0.05).
AT: Artemia nauplii, TF: Tubificid, Limnodrilus gotoi, WF: Water
flea, Daphnia carinata, MS: Mysid, Neomysis awatschensis, MC:
Manila clam, Ruditapes philippinarum, AF: Artificial food.
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Fig. 3. Changes of total length (TL) and body weight (BW) of larval river puffer, Takifugu obscurus (n=30) reared in different salinities

(one-way ANOVA P<0.05).
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Fig. 4. Survival of larval river puffer, Takifugu obscurus (n=9)
reared in different salinities (one-way ANOVA P<0.01).
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Table 1. Salinity tolerance and the best salfnity conditions for the survival and growth of marine teleost'

Species Tolerance Best growth Reference

Atlantic cod (Gadus morhua) 14-28 psu 14 psu Lambert et al. (1994)

Black bream (Acanthopagrus butcheri) 0-60 psu 24 psu Partridge and Jenkins (2002)
Croaker (Micropogonias furnieri) 10-30 psu 17-19 psu Aristizabal Abud (1992)
Gilthead seabream (Sparus auratus) 8-38 psu 28 psu Conides et al. (1997)
Golden-line seabream (Sparus sarba) 0-35 psu 15 psu Woo and Kelly (1995)
Grouper (Epinephelus coioides) 16-40 psu 16-24 psu Toledo et al. (2002)
Milkfish (Chanos chanos) 0-55 psu 55 psu Swanson (1998)

Sea bass (Dicentrarchus labrax) 0-35 psu 10-20 psu Johnson and Katavic (1986)
Turbot (Scophthalmus maximus) 0-35 psu 10-19 psu Gaumet et al. (1995)

ISee data from Boeuf and Payan (2001).
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