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) ( : mm)’ DO: D
500 mL R 5 mm
) SPSS17.0
( 32~33) ANOVA , T
20 d, (Pyramidomonas sp.), , P <0.05 , P <0.01

, SAS 9.2

1 2

F1 FRAFMEERRIT 2 H£ER

Tab.1 Factors and levels of the experiment

21 EHPEERFEEFEGES

A(C) B C( /em?)
-1 26 28 0.56 ’
0 28 30 1.4 SAS9.2 2
1 30 32 2.24 3
%2 WIRE 3 EE3KERBEIT 3 WaRE SRS KR
Tab.2 The experiment design of 3 factors and 3 levels of Tab.3 Experimental result and scheme of RSM
RSM Ry(%) Ry(%)
1 25.51 98.00
A B c 2 34.62 96.00
1 -1 -1 0 3 21.46 100.00
2 1 -1 0 4 28.54 96.00
3 -1 1 0 5 13.36 96.25
4 1 1 0 6 48.79 91.25
5 -1 0 -1 7 36.40 70.00
6 1 0 -1 8 31.58 93.33
7 -1 0 1 9 33.60 98.75
8 1 0 1 10 21.46 95.00
9 0 -1 -1 1 34.62 96.67
10 0 ! -1 12 43.72 100.00
1 0 -1 ! 13 41.64 96.00
12 0 ! ! 14 42.72 100.00
13 0 0 0
4 0 0 0 15 40.69 100.00
15 0 0 0
SAS
1.2.2 , ,
(Y) A4,B,C
, 3 , :
, 20 d, Y 3.730 0.0724 0.145B 0.237C 0.1684°
0.0054B 0.170AC 0.262B*> 0.0360BC 0.086C>
1.3 HEANX 5 HKE 5 22 WEAFRARNT ESN AR F LR
TR=(L Ly)/Ly SAS 9.2 Box-Behnken
:R=(D Dy,)/D,
Lo, L (4
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Tab. 4 Variance analysis of quadratic equation and significance test of regression

F Pr F
A 1 0.04219 0.04219 8.340726 0.0343 *
B 1 0.167557 0.167557 33.12485 0.0022 **
C 1 0.448753 0.448753 88.71557 0.0002 *k
AB 1 0.103986 0.103986 20.55737 0.0062 **
AC 1 0.000102 0.000102 0.020257 0.8924 —
BC 1 0.116182 0.116182 22.96842 0.0049 **
A? 1 0.253137 0.253137 50.04355 0.0009 **
B? 1 0.516461 0.516461 102.1011 0.0002 **
C? 1 0.027529 0.027529 5.442338 0.0670 —
9 1.63695 0.181883 35.95717 0.0005 **
3 0.6585 0.2195 43.39371 0.0005 **
3 0.345705 0.115235 22.7812 0.0024 **
3 0.632746 0.210915 41.69659 0.0006 *k
5 0.025292 0.005058 — — —
3 0.024106 0.008035 13.54808 0.0695 —
2 0.001186 0.000593 — — —
14 1.662242 — — — —
DR P<0.01; * 0.01< P<0.05; P>0.05 ; —
; R*=0.9848, R*,;=0.9574
4 , , A ,B,C ; AB, BC
P 0.0005, 0.01, P ,AC ; A%, B? ,C*
0.0695, , : ; 3
, (P=0.0005 0.01) (P=0.0024 : B 4 C
0.01) (P=0.0006 0.01) 2.3 RKEIEBY N A Kok B & HH
R?,4=0.9574,
95.74% , 4.26%
R*=0.9848,
( D
= HEKE%
T
45 | 1.90 + f; 'a,\ 45 e
L aof N’E: 1.65 ¢ -'}“’ =
%Jr 35| %F:»Z 14 ¢ \\\ '%& /
30 ¥ sk 22 /
294 e
. 2. 0.64 o /
2'1;1)?/(/11;2]]2) 0.16 264 :\%“V\ 261.2 26‘.8 27..4‘ 2l8 281.6 291.2 291.8
B C

1
Fig. 1 Response surface plot and contour plot showing the interactive effect of density and temperature on Paphia undulata growth rate
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Fig. 2 Response surface plot and contour plot showing the interactive effect of salinity and temperature on Paphia undulata
growth rate
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Fig. 3 Response surface plot and contour plot showing the interactive effect of density and silinity on Paphia undulata growth rate

SAS9.2 ( 6 ,
, ABC A= s 0.83%,
—0.534, B= 0.696547, C= —0.6048,
R 55 RWERBT
31.39 1.12 /em”, Tab.5 Demonstration of test result
41.47% LoM+SD)mm  L(M+SD)mm  Ry(%)
. . a b
2.4 HABELRER 1 5.49+0.81 7.81i0.84b 42.26
2 5.46+0.77* 7.75+1.06 41.94
’ 3 5.43+0.77% 7.75+1.18° 42.72
5 : ,
; P<0.05, P<0.01
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Tab. 6 Comparison of the best condition and the pre- 40. 55. 30C
dicted condition > T >

5~317C, 20~28°CM
() ( fom?) (%) , 26.93°C ,
26.93 31.39 1.12 41.47
42.30%,
27.040.5 32.0+1 112 42.30 , ,
3 Wik 26.93C 31.39 112 fend,
41.47%, ,
, 42.30%, ,
(Atrina pectinata)"” (Paphia tex- 4 yan %
tzle )" (Scapharca subcrenata)™ .
(Mimachlamys nobilis)[zo] s 2 (1)
) ,
, (Cyclina sinensis) ,
1] )
(1] , , ,
[J]. , 2009, 12:
227-229.
’ ’ 2] :
o 3 [1]. , 1998, 6(1): 30-33.
(Mactra chinensis) , B 0 12008, 25(3): 15-16.
[4] , . (Paphia undulata)
(P<0.05) . pH 1. . 1992, 11(3):
(Ruditapes philippinarum) 238-243.
= = pH [5] . 1]
, 2000, 18(3):
> 258-265.
) [6] ) , A
, [J]. : , 2002, 20(1):
, 41-47.
2] [71 , : ,
, [1]. , 2008, 29(11):
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35-37. [17] , , .
[8] s . [J1. , 2009,
[J1. , 2010, 7(a): 3. 37(5):2016- 2018 .
[9] , , , . (Paphia [18] , , }
undulata) (1. [1]. , 2011, 35(10): 96-102.
, 2007, 17(1): 26-29. [19] , , , -
[10] , , . 5 (7. , 2007, 26(10): 554-556.
(Paphia undulata) [J]. [20] , ,
, 2010, 41(1): 114-120. (1. , 2011,
[11] , , , . 35(10): 75-80.
(7. , 2009, 35(4): 16-18. [21] , , .
[12] . [1]. , [1. , 2006, 30(6): 796-800.
2005, 2: 60-62. [22] , ; .
[13] Thompson D D. Reponse surface experimentation[J]. 1. , 2009, 10(4): 5-8.
Journal of Food Processing and Preservation, 1982, [23] , , s
6(3): 155-188. [J1. , 2009,
[14] . [D]. 24(6): 544-550.
,2012. [24] , , s
[15] , . [1]. [1]. , 2012,
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The effect of temperature, salinity and density on growth of
Paphia undulata youth analyzed by response surface methodology

CHEN Zhi, GAO Ru-cheng, HU Qing, LI Peng, LAl Su-lan
(College of Life Sciences,Fujian Normal University, Fuzhou 350108, China)

Received: Jun.,5,2013
Key words: response surface methodolody; Paphia undulata larvae; growth rate

Abstract: In order to explore the optimum growth conditions for Paphia undulata youth, response surface method-
ology was used to study the effect of temperature, salinity and density on growth of Paphia undulata youth. The
experiment was designed according to Box-Behnken central composite design in three factors and three levels, and
temperature (26°C, 28°C, 30°C), salinity (28, 30, 32), density (0.56,1.4,2.24ind/cm”) were selected as affecting fac-
tors. The results showed that the effect of salinity on the growth rate was the most significant (P <0.05), and the
order of three ecological factors effects on the youth growth was salinity (B) > temperature (4) > density (C). By
means of SAS software, the optimum growth environment condition of Paphia undulata youth was confirmed as
follows: temperature 26.93°C, salinity 31.39 and density 1.12ind/cm’, and theoretical optimal growth rate was
41.47%. After experimental verification, the growth rate was 42.30%. To verify the accuracy of the results predicted

by RSM, the real growth rate was 42.30% under the theoretical condition, suggesting RSM was reliable.
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