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Tab.1 Experimental design of temperature and salinity and results
X +SD
code value actual value /(%:-d™") %
group T S T S specific growth rate survival rate
1 —-a 0 18.0 8.0 4.10+0.92 56.33£3.79
2 0 a 27.5 16.0 7.27+0.97 74.67+4.51
3 -1 342 2.3 9.49+1.02 78.00£2.65
4 a 0 37.0 8.0 7.72+0.86 62.3314.51
5 1 1 342 13.7 7.83£1.12 68.00£3.61
6 0 0 27.5 8.0 9.41£0.97 93.00+1.73
7 0 0 27.5 8.0 9.37+0.93 86.6712.52
8 -1 -1 20.8 2.3 6.131£0.84 66.6712.52
9 0 —a 27.5 0.0 9.35+0.87 87.00+2.65
10 0 0 27.5 8.0 9.66+1.05 91.67+2.08
11 0 0 27.5 8.0 10.13+1.17 90.67+5.86
12 -1 1 20.8 13.7 6.18+0.93 68.00+1.73
13 0 0 27.5 8.0 9.97£1.06 92.33+3.21
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Tab. 2 Analysis of variance for the effect of temperature and salinity on specific growth rate of larvae
source sum of squares df mean square F P
model 40.3814 5 8.0763 67.1400 < 0.0001
residual 0.8420 7 0.1203
lack of fit 0.3964 3 0.1321 1.1859 0.4206
pure error 0.4457 4 0.1114
total 41.2234 12
R=0.979 6 Adj R*=0.9650 (Adj R )
*3 EREAAFERAYEEFHHRE
Tab. 3 Test of significance for regression coefficient
i P
source of regression standard error 95%CI low 95%CI high
variation coefficient
intercept 9.7085 0.1551 9.3417 10.0753
T 1.2653 0.1226 0.9753 1.5552 <0.0001
S —-0.5700 0.1226 -0.8599 -0.2800 0.0023
T=S —0.4268 0.1734 —-0.8368 -0.0167 0.0434
T -1.8257 0.1315 -2.1367 -1.5148 <0.0001
s? —0.6248 0.1315 -0.9357 -0.3138 0.0021
Note: Coefficient in table represent estimate of coded factors.
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Fig. 1 Response surface plot (a) and its contour plot (b) of the effect of temperature and salinity and their mutual interactions on
specific growth rate of GIFT tilapia larvae
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Tab. 4 Analysis of variance for the effect of temperature and salinity on survival of larvae
source sum of squares df mean square F P

model 1952.3117 5 390.4623 76.6572 <0.0001
residual 35.6553 7 5.0936
lack of fit 10.6428 3 3.5476 0.5673 0.6653

pure error 25.0125 4 6.2531
total 1987.9670 12

R?=0.9821  Adj R*=0.9693(Adj R )
x5 BEAAFEAKEZHKEE
Tab.5 Test of significance for regression coefficient
source of Variation regression coefficient standard error 95%CI low 95%CI high P

intercept 90.8660 1.0093 88.4793 93.2527

T 2.4773 0.7979 0.5905 4.3641 0.0172

S -3.2630 0.7979 -5.1498 -1.3762 0.0046

TxS —2.8333 1.1285 -5.5017 -0.1650 0.0403
T —15.7457 0.8557 -17.7691 —13.7223 <0.0001
s? -4.9949 0.8557 -7.0183 -2.9715 0.0006
(a) (b)
92.00

(5 1%
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o
iy
=4
—
=
=
=
JiE
salinity

sy 75 E/C
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Fig. 2 Response surface plot (a) and its contour plot (b) of the effect of temperature and salinity and their mutual interactions on
survival of GIFT tilapia larvae

*6 RESBEMNEEFFEFEFEEKENMGEEREHMUMERFXE
Tab. 6 Optimization of confidence interval of the effect of temperature and salinity on specific growth rate and survival of
larval “GIFT” tilapia

95% 95%
reponse prediction mean standard error 95%CI low 95%CI high
0.4}
. [(%d™) 10.0792 0.1513 9.7215 10.4369
specific growth rate
/%  survival rate 91.3407 0.9843 89.0132 93.6683
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Combined effects of temperature and salinity on growth and sur-
vival of (GIFT) Nile tilapia larvae (Oreochromis niloticus)

QIANG Jun', XU Pao'?, HE Jie?, LI Ruiwei®

1. Wuxi Fisheries College, Nanjing Agricultural University, Wuxi 214081, China;

2. Key Laboratory of Freshwater Fisheries and Germplasm Resources Utilization, Ministry of Agriculture, Freshwater Fisher-
ies Research Center of Chinese Academy of Fishery Sciences, Wuxi 214081, China;

3. Maonan Sango Tilapia Breeding Base, Maoming 525024, China

Abstract: We evaluated the effects of temperature and salinity on specific growth rate (SGR) and survival of Nile
tilapia larvae (Oreochromis niloticus). We used response surface methodology (RSM) based on a two-factor Cen-
tral Composite Rotatable Design (CCD) of experiments to optimize the level of these two factors within the range
18-37°C and 0-16. The linear and quadratic effects of temperature and salinity had a significant effect on SGR
and survival (P<0.05). larval growth and survival increased then decreased with as temperature or salinity in-
creased. In addition, the interaction between temperature and salinity had a significant effect on growth and sur-
vival (P<0.05). SGR and survival were higher at 18-20°C between salinities 8 and 9 and at 27-32°C between
salinities 5 and 7. In contrast, SGR and survival were higher at ~salinity 4 at between 35-37°C. The resulting for-
mula was corrected for its coefficient of determination, yielding values of 0.979 6 and 0.982 1 (P<0.01), and had
good predictive value. Temperature had a great influence on SGR than salinity, whereas the pattern was reversed
for survival. Solving the regression equation for temperature equal to 29.1°C and salinity equal to 5.4, the
optimum predicted value for specific growth rate and survival is 10.08%-d™" and 91.34%, respectively (value of
desirability is 0.973). Thus, our data suggest the growth and survival of tilapia larvae can be improved by rearing
the species at an optimal combination of temperature and salinity

Key words: Oreochromis niloticus; larvae; growth; survival; central composite design; response surface
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