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Abstract: Tawny puffer (Takifugu flavidus) is a species considered to have potential for aquaculture in China.
The ability of tawny puffer young fish to adapt to the low salinity environment was studied by measuring
their growth, survival, oxygen consumption, gill Na'/K'-ATPase, and liver antioxidase of young fish at
different salinity (0, 1.7, 5, 10, 15, and 20). Data were analyzed by using the one-way ANOVA after
arcsin-transformation of data in percentages, followed by Student-Newman-Keuls test (SNK). All analyses
were performed with a significance level of P < 0.05. The results showed that all tawny puffer young fish at
salinity 0 died 3 weeks later, while a great number of fish at salinity of 1.7 died in 6 weeks after experiment
started, the final survival rate was very low (17.33%). No any fish died at salinity in 5 to 20 during
experimental process (Fig. 1, Table 1). Although no significant difference was observed in total length
specific growth rate among fish at salinity 1.7 - 20, the body weight specific growth rate in fish at 1.7 salinity
was significantly lower than those at the rest salinity treatment group (P < 0.05). Both the highest total length
specific growth rate and the highest body weight specific growth rate were found in fish at salinity 10 (Fig. 1,

Table 1). The highest and lowest feed coefficient were found at fish group at salinitiy in 1.7 and in 10,
respectively although no significant difference was observed in feed coefficient in fish group at salinity 1.7 -

20 during first six weeks experiment. In addition, no significant difference was observed in total feed
coefficient among fish group at salinity 1.7 - 20 (Table 2). Although no significant difference was observed in
the oxygen consumption rate among fish at salinity 5 - 20, the lowest oxygen consumption rate was found in
fish at salinity 10 (Table 2). The lowest gill Na'/K'-ATPase (NKA) activity was also found in fish at salinity
10 (Table 2). The relationship between salinity (5 - 20) and the NKA activity was modeled by a quadratic
equation (y = 0.083 2 x* - 2.125 2 x + 20.915, r* = 0.977 9) (Fig. 2). From the equation, the lowest NKA
activity was predicted to occur at salinity of 12.77. Although no significant difference was observed in liver
superoxide dismutase (SOD) and glutathion peroxidase (GSH-PX) activities among fish at salinity 1.7 - 20,
the CAT activity at salinity 10 and 15 were significantly lower than that at salinity 1.7 and 20 (Table 3). The
CAT activities of fish showed a parabolic relationship with salinity at (1.7 - 20) (y = 0.257 7 x> - 5.807 6 x +
87.357, r* = 0.877 1) (Fig. 2), the lowest CAT activity was predicted to occur in fish at salinity of 11.27.
Therefore, the critical survival low salinity of tawny puffer young fish is close to 1.7, the salinity not less than
5 can be suitable for the young fish growth and survival. The optimal salinity range for tawny puffer young
fish is from 10 to 15. The results suggest that cultural salinity of tawny puffer young fish is not at less than 5,
and the best cultural salinity range is 10 - 15. Appropriate reduction salinity in the cultural production of
tawny puffer young fish is reasonable. The results of this study are useful in increasing the cultural production
of the species.
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Table 1 The effects of low salinity on the growth and survival of young fish tawny puffer (Takifugu flavidus)

AbFRA heE BG% (%) ARFEEKE (%) EREERKRE (%)
Treatment Salinity Survival rate Total length specific growth rate Body weight specific growth rate

0 0.50 £ 0.00" 0.00 £ 0.00*
1.7 1.73£0.08 1733 +6.11° 1.61 £0.05" 455+£0.14"
5 5.08 +0.06 100.00 =+ 0.00° 1.73 £0.04* 5.03 +0.06°

10 9.88+£0.20 100.00 =+ 0.00° 1.75+0.11° 5.23+0.22°

15 14.64 £ 0.49 100.00 + 0.00° 1.63 £0.04" 4.93+0.10°

20 19.71+£0.19 100.00 + 0.00° 1.68 +0.04" 5.00+0.11°

[ FIPRTEA NG PR BRI 225 02 (P<0.05); * FoRItERERREASCNS6,

Mean values within a column followed by different letters were significantly different (P < 0.05); * The salinity sample size is 56.
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0.05) (3R2) . #EFH8HAJG, HI AN lig)
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b bbb

FEHI (8] Culture time (week)
Bl WHERARTHNDEEARLE FFEMBEEK
Fig. 1 Body weight of tawny puffer (Takifugu flavidus) young fish at age of 8 weeks at different salinities.
HARLLFEIME + bivlEiZE (n=3) Fon; TER—FRBIIN AN AL BRAH () bidi A R AN S BER R 72 5 B (P <0.05).

The data to Mean = SD (n=3) ; Different letters within the same culture time indicate significant difference (P < 0.05) among treatments.
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®2 REXFHREATOLENERIRE. FERAR U LHE Na/K™-ATP BB (n=3)
Table 2 The effects of low salinity on feed coefficient, oxygen consumption rate,

and gill Na*/K*-ATPase of young fish tawny puffer (Takifugu flavidus)

ShEEA A 6 SRR R SRR FER K [mg/ (g'h) ] Na'/K™-ATP fi§ (U/mg)
Salinity Feed coeftficient of first six weeks Total feed coefficient Oxygen consumption rate Na'/K'-ATPase
1.7 1.27 4 0.06" 10.80 + 0.40°
5 1.18 £0.03° 1.30 +0.03* 0.461 £ 0.086" 12.51 £2.04°
10 1.17 £0.02° 1.28 +£0.00° 0.426 +0.134" 7.56 +£2.24°
15 1.22 +0.05° 1.30 +0.04° 0.471 +0.109" 8.18+0.81%
20 1.21 +£0.03° 1.28 +£0.00° 0.478 +0.030" 11.55 +2.48%

FF T AAF/NG FRIER R 257 B3 (P<0.05),

Mean values within a column followed by different letters were significantly different (P < 0.05).

SR T 4 A % R T RIS A i, i
Na'/K'-ATPEFIE VA B 125, 1048 E 41
Na'/K-ATPH % M LL S+ 41 1) B (P <
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20915, r*=0.9779), ity nr LAHESE dy B
b M Na'/K -ATP i 35 1 {5 50 78 26 7
12.77 (FE2).

23 REEXHER s aEEr
AL

54 v 4 5 i ) £ JiT (1 SOD A GSH-PX 7% 1
LT ~ 204l MBEA R EES (P >
0.05) o 10FI5EREAH 4 CATIFH I LL1.74120
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Fig. 2 Regression analysis for the relationship between salinity and Na'/K*-ATPase (NKA),

and catalase (CAT) of tawny puffer (Takifugu flavidus) young fish

®3 HENFHRATEYETREBERERN (n=3)

Table 3 The effect of low salinity on liver antioxidase of young fish tawny puffer (Takifugu flavidus)

A AL EALE (SOD) BREH BRI AR (GSH-PX) A MENE (CAT)
Salinity Superoxide dismutase (U/mg) Glutathion peroxidase (U/mg) Catalase (U/g)
1.7 55.42 +£5.05° 2.54+0.22° 75.95+1.31°
5 56.97 +5.33° 0.42+0.19" 67.54 +9.86"
10 51.97 £7.08* 1.69 +1.43° 57.82 £9.06"
15 47.25+4.07° 0.62 +0.16" 52.72 £3.42°
20 54.46 + 3.85° 1.49 + 1.22° 76.56 = 6.84°
RS HA NG FRMER R 77 w3 (P <0.05).

Mean values within a column followed by different letters were significantly different (P < 0.05).
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