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1 MEEFZE 28 30,24h

11 HERA 12 RIS IR
(CCD, 1),
’ (M ()
: ! 135 L 15 45
, 25 %05 , 12 48 ( ),
*1 RBWETMER
Tab.1 Experiment design and results
T S T() S (%) (%)
1 0 1.414 30.0 48.0 0.00 0.00
2 0 0 30.0 30.0 88.40 57.75
3 0 0 30.0 30.0 85.20 56.01
4 0 0 30.0 30.0 80.60 59.90
5 0 0 30.0 30.0 80.20 54.73
6 -1 -1 19.4 17.3 37.60 31.23
7 0 1.414 30.0 48.0 0.00 0.00
8 0 0 30.0 30.0 82.60 53.14
9 0 0 30.0 30.0 85.40 56.39
10 0 0 30.0 30.0 84.40 55.49
11 -1 -1 19.4 17.3 38.60 30.83
12 0 -1.414 30.0 12.0 33.00 30.82
13 -1.414 0 15.0 30.0 58.20 31.86
14 1 -1 40.6 17.3 38.90 30.62
15 1 40.6 42.7 0.20 0.00
16 1414 0 45.0 30.0 49.80 41.41
17 -1 19.4 42.7 0.54 0.00
18 -1 1 19.4 42.7 0.46 0.00
19 1 -1 40.6 17.3 39.60 29.92
20 -1.414 0 15.0 30.0 54.60 36.89
21 0 -1.414 30.0 12.0 35.00 31.57
22 0 0 30.0 30.0 86.20 56.92
23 1414 45.0 30.0 48.60 39.20
24 0 0 30.0 30.0 80.40 55.98
25 1 1 40.6 17.3 0.22 0.00
26 0 0 30.0 30.0 86.00 53.33
4 5 4 i T, T
a=|1.414, 26 ;' S, §°
SAS 8.2 , ; TS ;

Y = fo+ BT + BoS + BT xS+ BT+ 8%+ '
Y B B P Pu
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1.3 ZBRIFERRF*

1.3.1
, 15 (
15 48, 12
50L 500 W 1 000 W
0 50C (+0.1°C)
, +0.1°C, Eq.2
, +0.2°C
pH
3mg/L,pH 7.9 8.4
1.3.2
20 mL ,
0.5mL 0.5mL
1 000 mL , , 40>
1075 mol/L (28]
, ) 0.949
, 70%
, 90%
1 5 1
3
, 3 5
(%)= / x100 221
(%)= / 31C,
x100
2 ZBREHM
2.1 BAEFGEEZIBRHH
( 3 5),
(Eq.1)
(Eq.2)
= 241.06+10.33T+12.68S 0.003TxS

K2 BTHERREFESH

( 1(a-b)

0.17T? 0.238?

= 138.79+6.50T+7.435+0.0014TxS

0.11T? 0.14 ¢°
Eql Eqg2 ,T
Eg.l Eq.2

2 4
(P<0.01),

S T2 &°

(P<0.01), T TxS

2 4
(P<0.01),
Eq.1 Eq.2
0.978,
0.932 0.970,

2.2 vREL W @A B KA

(Eay Eqy)
2(a-h))

(a)
25 30
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Tab. 2 Variance analysis for the predicted model of activation rate

F P
26281.64 5 5256.33 83.19 < 0.0001
1263.74 20 63.19 - -
1181.15 3 393.72 81.04 < 0.0001
82.59 17 4.86 - -
: R?=0.95, Adj. R*=0.94, Pred. R?=0.91
®3 FBTFHEEREEAHFEARLH B5%EFERXEMHIT
Tab. 3 The 95% confidence interval of coefficient estimate for the predicted model of Activation rate
(MeantS.D.) F 95%
Intercept 83.94 (+2.51) — 78.70 89.18 —
T -1.165 (£1.99) 0.5642 -5.31 2.98 1
S -15.59 (£1.99) < 0.0001 -19.74 -11.45 1
TxS -0.36 (+2.81) 0.8994 -6.22 5.50 1
T? -19.42 (£2.13) < 0.0001 -23.86 -14.97 1.02
s? —-37.32 (£2.13) < 0.0001 -41.76 -32.87 1.02
x4 BTRERAFESWR
Tab. 4 Variance analysis for for the predicted model of sperm motility
F P
11305.78 5 2261.16 70.24 < 0.0001
643.82 20 32.19
591.66 3 197.22 64.27 < 0.0001
52.16 17 3.07
R?=0.95, Adj. R*=0.93, Pred. R?=0.89
#5 BFEHAEAAERER BWEFEXE MG
Tab.5 The 95% confidence interval of coefficient estimate for the predicted model of sperm motility
(MeanzS.D.) F 95%
Intercept 55.96 (+1.79) — 52.22 59.71 —
T 0.95 (+1.42) 0.5094 -2.01 3.91 1
S -13.18 (£1.42) < 0.0001 -16.14 -10.22 1
TxS 0.19 (£2.01) 0.9254 -3.99 4.37 1
T? -12.10 (£1.52) < 0.0001 -15.27 -8.92 1.02
s —-22.97 (£1.52) < 0.0001 -26.14 -19.80 1.02
60 /2011 / 35 / 10
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Fig. 1 The effects of temperature and salinity on Activation rate
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Fig. 2 The effects of temperature and salinity on sperm motility
%6 REREMGLFAEMML
Tab. 6 Simultaneous and individual optimization for the two responses
(%) (%) il (%)
(] (] . (]
()
AR 85.58 29.70 27.34 80.38 90.79 97
SRM 57.87 30.39 26.35 54.18 61.56 97
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AR 85.51 80.33
30.04 26.86 97
SRM 57.82 54.11
N i [26]

3 ‘Ij'l'f:\. Billard

31 BEZREAWTHEREN ,
: 25 29°7C,
, 27 29°Clel (25 307C)

(P<0.01),
i ’
, 15
80%
’ [17-18]
12 45
, [19-20] N+
[12)
Na®* CI ,
250,
(P<0.01),

[22]
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[27].

[16]
10
50, 25 45 ,
, 30
, 27.34
(11l (30)
32 HAEKES
o
(NaCl), ’
' [16] ,
[23] )
(24 Sayyed %%,
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Abstract: Central composite circumscribed experimental design and response surface analysis method was em-
ployed to study effects of different combinations of temperature and salinity on the sperm activation and relative
motility of Pinctada fucata martensii (Dunker), and the equation of temperature, salinity and sperm activation rate
and motility was established. The temperature was raning from 15 to 45°C, and the salinity 12 to 48. The sperm
activation rate and motility were first increased and then decreased as temperature and salinity increased; The sperm
activation rate and motility were significantly affected by the linear and quadratic effects of salinity and quadratic
effects of temperature (P<0.01), but The synergistic effect between salinity and temperature was not significant
(P>0.05); the suitable temperature and salinity of sperm activation rate were 26~31°C and 25~30, respectively, and
of sperm motility were 24~35°C and 22~30, respectively. By means of optimization technique, the optimal point
was found at temperature 30.04°C and salinity 26.86. At this optimum point, maximumal sperm activation rate and
sperm motility were 85.51% and 57.82%, respectively, with the desirability as high as 97%.
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