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Tab.1 The lethal rate of Acanthopagrus schlegelii larvae #% (Daphnia magna) (Hypophthalmichthys
in control group at different water temperature molitrix) [14] (Oncorhynchus mykiss)
(%) (Menidia beryllina) B%, (Oncorhynchus
® kisutch) (Osmerus mordax) iy
24 48 72 96 . .
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18°C 0.0 0.0 0.8+1.3 1.6£2.7
22°C 0.0 2942.6  2.942.6 7.043.3 3 ’ LCso
26°C 0.0 13423 77433 7733 ; 30C

30C 23.4+3.8  98.0+£3.4  98.0+3.4 98.0+3.4
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Tab. 2 Significance test of mortality rate of Acanthopagrus schlegelii larvae between rc (residual chlorine) and control

group
18 22 26 30
(mg/L) 24h  48h 72h 96h 24h 48h 72h 96h 24h 48h 72h 96h 24h 48h 72h  96h
0
0.025
0.05 % * * *
0.1 * * % * % *
0.2 * * * * % % % * * * #
0.4 * * * * * * * * * * *
0.8 * % * * * % * * % * % % %
Dk (P<0.05)
Tab. 3 Lethal concentration of residual chlorine to the 2.3 ,mﬁﬂTﬂﬁ%{%ﬁfﬁfﬁﬁﬂ@m\ %’ﬂ“
larvae of Acanthopagrus schlegelii at different %fgﬂj’lﬂf:%
temperature
GAM
(h)
. GAM
24 48 72 96
4, response s s
18°C 0.816 0.810 0.417 0.242 0
22°C 0.460 0.423 0.313 0.211 ’ .
(None observed effect concentration,
26C 0.433 0.443 0.227 0.140
NOECQ), s 2;
30C 0.319 <0.025 <0.025 <0.025
50% 0.5, LCso
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Tab. 4 Data for link function of GAM
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Fig. 1 GAM plots for temperature, residual chlorine and exposure time
1-1. 3 1-2. ;3 1-3. ; 1-4. s

>

1-1. fitted plot of lethal rate and factors; 1-2. smooth spline of temperature; 1-3. smooth spline of residual chlorine; 1-4. smooth spline of
exposure time, the solid line represents the fitted smooth spline, the dashed lines represent two standard errors above and below the smooth

estimate
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Tab. 5 Fitted results of GAM
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Tab. 6 Results of tests between subjects effects of univariate analysis
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Fig. 2 The plot of interaction between factors
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2-1. plot between temperature and residual chlorine; 2-2. plot between residual chlorine and exposure time; 2-3. plot between temperature and
exposure time
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Effects of temperature and residual chlorine on the survival
of black porgy Acanthopagrus schlegelii larvae
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Abstract: The lenitic test method was used to analyze the effects of increased water temperature and residual chlo-
rine resulted from power plants thermal drainage on the survival of Acanthopagrus schlegelii larvae. Four different
water temperatures were set as 18, 22, 26 and 30°C, and six different gradients of residual chlorine concentration
were set as 0.025, 0.05, 0.1, 0.2, 0.4 and 0.8 mg/L in triplicate. At the same time, filtered seawater was taken as the
control. The sac-fry stage larvae were used and test was terminated at 96 h. The bioassay results showed that there
is a significant lethal effect on black porgy larvae at 30°C. The lethal rate was 23.4% at 24 h and fast arose to 98%
at 48 h. Whereas the lethal rate of group at 18, 22 and 26°C were all lower than 10%. The half maximal effective
concentration after exposure for 24 h (24 h-LCs¢) at 18, 22, 26 and 30°C were 0.816, 0.460, 0.433 and 0.319 mg/L
respectively. The data indicated temperature can enhance the lethal effect of residual chlorine on the survival of
black porgy larvae, and LCs, value significantly decreased with increased time. The half maximal effective concen-
tration after exposure for 96 h (96 h-LCsg) at 18, 22,26 and 30°C were 0.242, 0.211, 0.140 and lower than 0.025
mg/L respectively. We used generalized additive model to analysis the relation between lethal rate and factors in-
cluding temperature, residual chlorine, exposure time. The results showed that the toxicity significantly enhanced
when the temperature was higher than 26°C, or the concentration of residual chlorine was higher than 0.2 mg/L, or
exposure time of larvae to residual chlorine was longer than 48 h. The univariate analysis results indicated that the
lethal rate was significantly affected by temperature, residual chlorine and exposure time. Furthermore, there is sig-
nificant influence between temperature and residual chlorine, as well as residual chlorine and exposure time

(P<0.05).

(ALY 18T #)

Marine Sciences / Vol. 35, No. 12 /2011 55



