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WE: /EZZEE(T) GhES) PHER=ZF R EEAMFEEEL TN R K EKN T, F
Jf| Design-Expert 7.0 % # 5%  BBD( Box-Behnken Design) 52 % % i+ % £ , 347" M H 047, F 3
RIEAKEHAE, R FRN K ERER L1 34T 30 d x4 N x K (L) #AT0
B, ZH A MM E X IT hiEE (30 T.25 €.20 C) ., # % (15,20.25) ,pH[(7.00 £0.09) ,
(8.00£0.09) .(9.00£0.09) ], #REF: (1) REEEZRXEAAGHFRIZKEKE — &
BIEAK, 30 Ctk 2l n Kk RE REALHRRA N5 R KEKE - EMX, BEAEESR
25 B AE| KA, pH £ 8 ~9 BT KAME, b mam AR A A THFHELAEK, (2)R
B ER pH Z # B AN AEKERFRERF(P>0.05), # it Design-Expert 7.0 % f+
HBERFEHT RS TEH ARG, REBFRENRK Y A EBEREABMCH _RESTUE Y
A2 .Y =4.08 +0. 104 +0.18B +0.11C - 0.055A4* = 0. 13B> —=0. 12C*(R* =0.977 4) , #h - & &
BT TR KB A4 A K [T =29.65 C,S =23.35,pH = (8.46 £0.09) ],

KEWR: FEE®AT; BE; HE;
HESKE: Q178.1; S 966.2

JEHE R S 1F ( Ruditapes philippinarum) 2 15
J7ER DUE X PR A N R AR R L )Tz A TR
B AT, R E FEFH AT N RZ —
B P A0 56 T B 85 0 DL 2R e (1 F 8 AR 2 EARR
SEVUBE G T M K R IR X SC S ( Meretrix
meretrix) FE U1 Az K B A7 15 B2 M0, R 8 1 S0 1Y
R R B 3 AR A R R A MO LA RS T
SCUA 2y A I RE RN AR T SCuA R (RE DL ) A
A7 RS 25 B S 000 5 4 RS AR R (24 £1)C
B 30 KM N X M W ( Argopecten
irradians ) 1 D1 (724 10 ~ 15 mm) #4757 7 pH By
R Z iR g A W) pH 254 T S A 2k
B S RS WS T I RS X A R
B2k U1 ((Pteria penguin) [V I8 5 I8 £ 8 AN Ik
[ S 5 Tettelbach 25 AF 58 7 0 1 1k )% 15 96

W #s HH:2011-11-15 1&[a H #§ :2012-05-30
TRV B AU & R i 1% L 5T (CARS-48)
BIEE . 132 50, E-mail ; yanxiwu2002@ 163. com

pH; "F B W % oA

XERFRERD A

R UL i e 4l R4S KR H Y 6 & Bougrier
AT SE T AN [ IR S K 9 4L W ( Crassostrea
gigas) FERRZ IR AR o [/ AR5 T 31 50 i
TR BRIt B %, T 8 38 4 ) o JE A 2 WA AT
FET- BRI 25 PR AT T LA 50, W00 0 0 T i
JE J5 28 TR MG S H 1 i AL ) 2 T IR 2 G A1 ST
TR AT RE D 15 2R 4 RS T AR A S A AT 4 ol
FY A 3R AR 9 OC 2R, 48 i 4 HUBR 9 KGR
Sh BRI SRR REIE KT A REE S
K BRI R MK RS T I B R
X AR A AP AE DUAE K R R e i B
FE T BRI R 0o S A e A R A B AR AR
W Kyung % BFSE TS [] k32 % 3 52 06 7
BHCSOP 7 5 0 s Kim 25 RS T [ £ B %
FEA T2 A A P9 PR A HE A R
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W v M s ( response surface methodology,
RSM) J& I F & #1091 3% 152 11, R T 290 ik [l
VA T3 BB PR 2R 5 e (L 22 T Y R RO AR T i
Xof 0] U5 75 A 1 0 B Ok TR B AL SR A S HL R 2
A5 ) G — R G 7 kT, BE A Design-
Expert 7.0 % £ 48 % i 50 B8 817 48 1 20
PG i 2 A S B AR ) P AR AL 1 = 4 ST 1K
EE , WL %€ me 7 ffy 1o, F — 20 R A5 3 06 Y e A
A6 R T R R R R A
U 2, R T A e S AR R AR
A e, 32 55 i 250 5 P i 7 T 3k 000 Ak s 1 22
B S T 20, RO T A I 300 208 s 22 W ) 0 5
AL TS AR T HREOEOR s KRR ST 0B A i
N A3 AT AR AL T 98 & 4 ZF f 4T I BRC-ZQL3
TR i T B 5 ke, LU ) TR R I B 0 ik 7 S K O 2
BT 60.66% 5 5 2% 2= AU T I A4 T
REZEZHIZMTZ 4 m T ZHmRIBEE, 7K
PRI DUR AR5 b, 0 oK 00 Iy i R AT
WFFE R HRIE

A B 5 ) FH e 7 T, WIS T IR R R B pH
SR LEHZL B SEAAHENAERKBCR,IE
ey g e A DL 2R A A e £ FE DL 2R K AR
WE KT s A 1 A 5 3 7 P AT B0 ST 0 o T )
Mrikiz HI 2 D1 2R A0 58 v, b b O ik A DL SR BF 5T vh
O EAT PR, DA S 0 = B R M 5g A P X
W A7 HE DU A B 52 e, A5 2 0 A7 AE DL B O 2R K
M

R ik

1.1 SEIe##

S MOEA M AEE R A IR R AR
FER A% — B0, MRS B 20 0. 01 mm JiF 45 R
RBEHLI & 30 NAMEK, 28T i 2] 76 KP4
{H M (3.33£0.06) mm,

1.2 XWHZE

X ] BBD ( Box-Behnken Design) . 20 4 5C
Uit a7 W i v S b ) O e S N L e
50 PR 2R K B miag oy T 7 A 5 SR LA 1 RISk 2,

AN T) PS5 A J3E 1 ) L 3 A R i, R R R
SRHEK (ERJE 30 224y ) HIROK % L IR e, pH
NaOH #l HCl J#Fc . #E VLA 2 L A 57 58, 45 >4
JECHE DL 100 A%, B & 3 A FAT SE g 4. 5256 0 7]
BERARK 1 W, K5 100% , J7 46 357 K B2 17—

RECLFh BE, 76 A [A) I B2 2% 00 N 5 0, [) B 3 4%
pH, DI PR UIE 3 7K A 23 X6 065 A7 FE DU AR 4 45 1 3 AR
FE SRR e SE 30 45 2R o PR R PR 2 0, g/
¥R P& ( Chlorella vulgaris) , 87800 & > 52 56 4H 4%
T OO R , 45 W I 9 50 B A 4% A2 1K 4 Y IR
MERTE

*x1 WEA=E&XR=KFEXWiEIT

Tab.1 The experiment design of 3 factors and

3 levels of response surface method

ES BT L] IKF- level
factor code 1 0 -1
YH BE/C
R A 30 25 20
temperature
Eh fFr
“]Tr’f: B 25 20 15
salinity
9.00 = 8.00 = 7.00 =
pH C
0.09 0.09 0.09

R2 MEESMARSIHER
Tab.2 Experimental result and scheme of

response surface method
X & factor

Bk C
salinity pH

P17 K /mm
average

shell-length

%5
no.

AR

temperature

-1 0 _
1 0
-1 1

3.74
4.09
3.93
1 1 4.23
-1

1
-1 —

3.58
4.12

(=}

3.55
3.86

=) [ BN A W ENN OS] (38} —_—
|

4.08
3.85
4.08
3.77
4.08
3.93
3.83

,_
N
I

S —~, O =~ O =, O Rk = R, O O O = =

- —= 0O o O = O o O

1.3 HENE

Xof S 56 g A7 HE DL B 52 1 Kozl 30 d e
KT, A S0 2 00 o 30 AR Il T A
A RE 3% 0. 01 mm AR R R,
1.4 HiESH

i Fil Excel 3K % 2H - #4114 , 2% JH Design-expert
7.0 BRAFHEAT RO 23 A, 0] VT 0L S 6 0 [R) A
HEDUA ARl 2k, OF1E L
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o 36 %

2 45

2.1 BE.BERpH SRFEITHZRXER

W A AE DU A2 AR EE RN P 3 FE 1 (6 2) il B2 A
e A7 RfE DL AR A R (P 1) SRR AR G %, 20 ~25 C
A A8 ,25 ~30 C )L 18 , 75 30 T ,~F
7RIk E i R AH 4. 127 5 mm; £ B2 A7 4 K
(B 2) 12 15 ~20 AR fRBOR, H S e ik BAE
HH,20 ~ 25 (8] 48 Ak G2 48 , 7 (] Ak 1% 31 5 K {H
4.230 42 mm;pH S A58 KP4 K (181 3) , 78
(7.00 £0.09)%](8.00 £0.09) [a] {8 K, Z )G 1E
8 ~9 Al B A B i R MH 4.230 42 mm,

42400
4.0675

3.8950 -

shell length

FHK/mm

37225 -

35500 F , , , ,
-1.00 -0.50 0 0.50 1.00
WE/°C temperature

BESRIFHEIZKXR
Fig.1 Relationship between temperature and

shell-length of R. philippinarum

2.2 mE.HEK pH X EFRAX G FHERTEY
EREF

A Design-Expert 7.0 £ {FXF 3 2 #9 4 ds it
£ =R Z JT NH LG 75 3 =0 |1 U3 07 72 14 05
IO THT B LA e £, B AR B (& 4) (L EE A pH
1) 52 E AR RN e A A DU AR A S R (J&1S ) FR A

TN
.‘:‘;:,\:‘;s\\
= % RO N
¥ 235 3% RN
B 3.910 s N
g g O A et
X
= O RSN
— ““ o
o = 3745 3
1R 2
[

3.580

42400

4.0675

38950

FK/mm

shell length

37225

3.5500 || , , , ,
-1.00 -0.50 0 0.50 1.00
EhEE salinity

B2 HEERFHEIZKIE
Fig.2 Relationship between salinity and
shell-length of R. philippinarum

42400 -
3
40675 F
oL 38950 F
"2
3 37225
35500 F .

-1.00 -0.50 0 0.50  1.00
pH
B3 pHMIFHENTKXER
Fig.3 Relationship between pH and
shell-length of R. philippinarum

pH (&1 6) i 58 H AT FH AT g A7 D1 7 1< TR o
Sh A5 R 2 TR R R A8 EL AR FH A1 5 55 RN, [T
PRI HAE L M B s A B3R S HAE
K4 &5 SFmsk B I, R A L B B
6 S A Y, R Jo a8 HAE AT, ME 52 HAR
TS 30 o B2 S T PR ) S 38 A 15 T O 22 0 AR
M E AT LA A B C = [N R ARIE A

Fet/mm shell length

1.00 1

099 96

EHAF salinity

.00 — g
-1.00 -0.50 0 0.50 1.00
¥EE/°C temperature

4 REMBEIZHEERNGFEIERNZIE

Fig.4 Effect of interaction between temperature and salinity on shell-length growth of juvenile R. philippinarum
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AR A PRIE A% P 1A ) I T 35 0 AT 1413

4.160 0
RN
RS SRR
40425
£% NN
S555555
£ = 39250 255
£ 3
vE
=
e 3.8075
=
w1
3.690 0
1.00
o4 -0.50 -0.5 @6\?
-1.00 -1.00 @-\OC
5

5et/mm shell length

1.00

0.50

o (4,083 12 |
= 0.00 3

-0.50

-1.00
-1.00

-0.50 0 0.50
{RJE/°C temperature

1.00

BE pH X E(E AR 78 N A KBS0

Fig.5 Effect of interaction between temperature and pH on shell-length growth of juvenile R. philippinarum

2550525
it SRR
st a e ats: SO

s
75 5
124 00,94 K
e te e stestets! SRR
S LI R
V11010170 00 e 0, QSRS
=] 551) I;;;I/;I;;;zz;z;':;;" % K SR
g = VALK
221y, 000 00,
= o I,,,;,,'l"
W= sl
R 2
-=
@

0 —1.0

& 6

5et/mm shell length
1.00

0.50

pH

]
-0.50

0
EHPF salinity

wBEM pH XEERAXMRFHEAERPZT

Fig.6 Effect of interaction between salinity and pH on shell-length growth of juvenile R. philippinarum

2.3 MRFERERKEZHUESHNK

FIH] Design-Expert 7. 0 B4 xf 2 2 B4l 47
TR Z It HPLG 15 B G AT HE DL ST K SOE Y
XTeih H AR g A B C ) R £ 0 [E] I U7 R
Y=4.08 +0. 10A +0. 18B +0. 11C +0. 013AB +
0.012AC +0. 010BC - 0. 055A” - 0. 13B*> - 0.12
C’,(R°=0.980 3,Adj R° =0.944 9, pred R® =
0.6853),

R ENH TR T o T A R 3, BAY
TR € 2240 0.980 3, 13d B % B Y RE it B¢ 98. 03 %
251k (R pred R® 15 Adj R* MR R, 1k 1A
BERYAT LA — 2 Ak . H O 25 43 H AT 60, 6 2 AN
PH 1) Z R G AR R AT B 2 5 (P < 0.05) ,{H
“AHEFZEAEAENARE(P>0.05), Kl
W 52 AR FH 3559 53 T B R AR HE AT [B1H

= 01 H 5 159 B 1E 5 06 A7 HE DL 5T A
Y X gmfih B AR R A B FI C 1) R 250 [m] 5 2

Y=4.08+0.10A +0. 18B +0. 11C - 0. 055A° -
0.13B> -0.12C*(R* =0.977 4 ,Adj R> =0.960 5,
pred R* =0.909 6) , fEIf{ P 2% M 0.977 4,
Wi 2 B Y BE R B¢ 97. 74% 78 1k, Adj R® A
pred R* A 25 AN K, Bi W B BI04 B R AT o

16 1E 5 0 1nl A B RY 1) J7 22 4 i 4 SR L& 4

7 22 53 B a] 0, R B ek LT L iR
JE B2 pH #RE 8 X5 45 AL A A B Y 5
(P<0.01), = AR 2 19 YR30 A1 BE i X 5 0 7=
A RFEZW (P <0.05) , Horp£h B2 AT pH Y — I
XA Y 3 5 (P <0.01), P, T LAA
FH AR R i AP HE DUAE AN R Z R R A F T Y
ARKAE BLHE AT 40 A RN . 38 3F Design-Expert
AR BB AT o0 B, Wl AR = AR By S R
(A,B,C) W14 M (0.93,0.67,0.46), A
(29.65 € ,23.35,8.46 +0.09) . M if55K ¥E
AT LLGS BB R (H 4. 212 77 mm,

B/
n

http : // www. scxuebao. cn



1414

7K

7% R 6%

®3 MRAEBWNFTESH

Tab.3 Analysis of variance for regression model

78 S R TR F-J7 # EREERES 77 FAi Pl
source SS dar MS F-value P-value
5 % model 0.554 4483 33 9 0.061 605 37 27.687 806 91 0.001 0
A 0.084 05 1 0.084 05 37.775 280 9 0.001 7
B 0.248 512 5 1 0.248 512 5 111.691 011 2 0.000 1
C 0.103 5125 1 0.103 5125 46.522 471 91 0.001 0
AB 0.000 625 1 0.000 625 0.280 898 876 0.618 8
AC 0.000 625 1 0.000 625 0.280 898 876 0.618 8
BC 0.000 4 1 0.000 4 0.179 775 281 0.689 2
A? 0.011 169 231 1 0.011 169 231 5.019 878 997 0.075 2
B? 0.064 823 077 1 0.064 823 077 29.133 967 16 0.002 9
c? 0.055 407 692 1 0.055 407 692 24.902 333 62 0.004 1
5% % residual 0.011 125 5 0.002 225
J A8 5 total variation 0.565 573 333 14

Notes: R*> =0.980 3,Adj R* =0.944 9 pred R*> =0.685 3.

x4 BEREFABEREMATESNT

Tab.4 Analysis of variance for regression model modified

5 5A R 1 Fi F1 1 #yJi F P
source SS df MS F-value P-value
#7 model 0.552 798 6 0.092 133 57.695 85 <0.000 1
A 0.084 05 1 0.084 05 52.634 05 <0.000 1
B 0.248 513 1 0.248 513 155.624 3 <0.000 1
C 0.103 513 1 0.103 513 64.821 92 <0.000 1
A? 0.011 169 1 0.011 169 6.994 43 0.029 5
B? 0.064 823 1 0.064 823 40.593 71 0.000 2
c? 0.055 408 1 0.055 408 34.697 58 0.000 4
5% 7 residual 0.012 775 8 0.001 597
S8 7% 5 total variation 0.565 573 14

Notes:R*> =0.977 4,Adj R* =0.960 5, pred R> =0.909 6.

2.4 REWIE

LA BV T 53 A A5 2 A e A A DL el A K AR
PE, A S DL ESEE AR 22 40 H ¢ B 5 DL E sk

0 T i Bt — B HE DL, At 3 20747 S5, S 6 I 1)
—MAEIESR AR . BERS WAL LR AR S
TN AR AT, e g 17 T A T 9 AT

RS IBERWIE

Tab.5 Result of demonstration test

oo el i /C s ; F 495 K /mm
experimental condition temperature salinity P average shell length
e )57 T 900 A5 FE 454 best predicted condition 29.65 23.35 8.46 +0.09 4.212 77
6 IE W 97 T T e 4 451 best condition 30 22 +1 8.50 £0.09 4.32+£0.26

FEHE R A R T ER R DU, X BR BT A9 38
IO A D ARG o B DI, PR K S i AR e
ey A7 AE DL Y 3 B AR KOKRIR Y 15 ~ 30 €L, b L

25 C oy dmch A6 I R Y 1R A DL A TR )
L AE 2 MR T 10 CHIE T35 CHYKIEL, AL
563l BB O 20 .25 30 T =ABBEEK P, R
L& MR 2 o B2 DA A A e e A Ak T bR A 1)
AR B 20, e B O T B M B AT S SR A
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B ARSI A E DL A K S IR R B OE A
FMELTE 29.65 T, 78 Kok B R, X 5 bk 2
IR BT T2 R N X 2
R, BB TA SR & 2R 4% B8, i
K E B AT B A R TR R ) % v A R
VSR 7K S5 40K T 5% W s 47 2 K 0 195 10 L A6, T L
TE T 5 IR T REAS BRI AR K. fE—E JE
T e O K AR S A KR R, R =
AT : (1) 36 AT LSS K 77 3 4 i AR R
T — 5 6B T B DAY, A7 Sl i A R e 2
9 Th RS (2) R AT LR W IR
DA R i R R 76 IS LA IR E SR, B A
J5 £ ) PR 280, LA T 8 Al s R R 4R 5 (3)
J3E AT LASE IR 7K 77 5 30 P T A5 P T 0 1 I
3£ S TB1 P A PR 09 304 6 0 I 9 3 BE 1 T
RS A R R > R AR ST SR T A
DU 2R B b F A K R R v ) O 24 ) 3 T
DR o A A DL A AR R L R W 5 i 1 )
FRVR 4 00 0 A0 T 0, 78 TR S R B S Tl
4 1L TG B o A A DL A R T R A

TR D5 T, B MRS A A A A DL AR K g
LRI R 14.0 ~33.5 FE $h A AE 20.5 £ 47,
KR E RS Bk 7.5 ~ 40, A SEH &
ERRE M BILE 20 ~25, X 5 B RGEFEA — . H
3 15 B /N B A R DL TE SR B B 14
d i FEERFE O 15 19 4500 F AR KR, B T
R B S5 PF R RE DL I A 1 o 1 X Pl 22 57 £
AR RS T e B RL A AR AL T BER T R K R,
S DU 37 58 (6 F B P9 (3R 30 Z2 A7), HLFTF
HE DL SZ K5 90 T U — BLAE 36 7E 3R 28 i itk o
BE—Em Yk,

ST pH X A A7 FE DR W B 4R B 8 1)
it A Y pH 7 7.2 ~ 8.4 JUFE A, JE A G
%) HURE A% 1 % AL 2R AR 25, 4EL LA A ik
PE(pH =7.9 ~8.4) fedE. ABF 5 FF R Y K4
Mgk pH Ny 8.0, WFSE & 8L, I B Atk 4% 14 F i A1 At
DA K AR T rp 45 0, Bl pH g 8. 46, 3 F
8. 46 I A A1 AfE D o il 1E 6 A K, W i T 2 AR
WA T4y BB 3 pHL, S35 A 3 R il 22 55 1 S IR
E LA AT : (1) HE DL P9 4 5 40 %45 40
SR PR e A e, AT S B %) pHL 3 B ) B g
5 (2) |1 T 5250 K A /N i A7 FE DL It 49 4 e
AR B R K T, i e ki A T B S R, pH —

R R R WAL 1, T O 6 9 7K A FT R 2 o 3 2%
itk K B AL B AE T, AT A ) T g A7 A DL A= L H
RIAT 2 E B IX — IR, i B8P K 1A F) T g
A DL A= 4RI RE 5 HE B AR T Y DR PR B AT O, E
% pH & . Bl (Scapharca subcrenata) HE D1
AAFI G H pH JE[ R 7.5 ~8.5,pH 2 8.0 B 4=
K RAFTE Bl ™ 5 B 74 R B DLAE pH Sy 7 ~ 8
i e ULAE S R e, A K R e o AR
WEETN 2 88 1 5 VAR R & B BB AP K
W LEAF R PR B S S5 R S 52 il i) 45 PR R A O
Bt LAAS G A= 90, A (] 52 30 (8] 1 45 3] 19 25 2R A 4
AHE L # o

AW T SR Wi W TET 3 A J7 75, AR 4l Box-
Behnken H0 4SBT IR BB 1 =R = KF
5255, Ji] Design-Expert 7. 0 2F 40 B2 56 %4l , i
o TR A A R T A AE DL S AR K
BEARY 13 B AP HE DL 5SS Y X gt 5 A2 5 A (B AN
CH—WZILEIH Y =4.08 +0. 10A +
0.18B +0. 11C - 0. 055A®> - 0. 13B*> - 0. 12C°
(R* =0.977 4) , AU 05 A7 HE DL A 1 5%
A& (T =29.65 C,S =23.35,pH =8.46 =
0.09) , e 50 k52 5 Ff , SR R PF AR UL i ok 1) e A
A A AR E TS BURAE 1945 5 IERT T iy
A e AR KRR T REAY

W )0, TR 5 S — o 2 8 2% R SO0 A0 5 12l i
Xof 3ok A A 1 1 00 A 7 TR S e 2 L T
77 {4 >R AR L 5 PR KOT R 58
FH M7 12 a] LA 22 X 5250 /4 45 S 2K SF 2547 20 A
Xof AR FEAT I 3 A e AT A AEL A0 A, XA Al R R 4
UYL AE  EL R e 7 T 9 A R BR 1, R
S0 A R Bt i 2 G N A R Y S 0 AR
7, TN R 25 R B IO 2 (P 3 M 5 ik A RE A 3
RAF LS R . s A2 AR 2 A5 1R 3k fm] e
FE B 32Xl IR A1 M SO 132 R Sl T R R
BN AE TN R X 3l W A KR ) 1 B AR
TG L R 7 v, R 3 A0 A 52 56 25 4 1) D RE G
e, AT LA AL 1A PR 5 2% R S ) AR K
SEMR AR S AR RO (H S I T AR A
il 4E H AR 2R, E 52560 H AR PR fic R # 2 Hl f
F—2,

S E WK
(0] WA XUEN, 2 IEA. K 0 B R B X 30 #fE
DUAR AT I R W [ ] R AR 25 24 41, 2009, 20
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Response surface methodology for optimization of growth condition in
juvenile Ruditapes philippinarum

SANG Shi-tian' , YAN Xi-wu'*, YANG Peng', YANG Fei' , LIANG Jian',
LIU Zhen', HUO Zhong-ming', ZHANG Guo-fan’
(1. Engineering and Technology Research Centre of Shellfish Breeding in Liaoning Province,
College of Fisheries and Life Science ,Dalian Ocean University , Dalian 116023 , China;
2. Institute of Oceanology , Chinese Academy of Sciences,Qingdao 266071, China)

Abstract; In this paper, the optimum temperature, salinity and pH for juvenile growth of Ruditapes
philippinarum were determined through the response surface methodology ( RSM ). The multivariate non-
linear model was applied to study the interactions and optimization of the growth parameters for R.
philippinarum which were explored by experiments. The results showed that. (1) there were significantly
positive correlations between growth of shell length and temperature and salinity within the range of
experiment design. The relationship between growth of shell length and temperature and salinity and the
growth of shell-length verged to positive correlation, and the calm grew better between pH 8 and 9; (2 ) there
were no significant interactions between temperature, salinity and pH for the growth of juveniles. The
multivariate non-linear model is as follows:¥Y =4.08 +0. 104 +0. 18B +0. 11C - 0. 0554> - 0. 13B* - 0. 12
C*(R* =0.977 4) ,the optimum conditions for germination are as follows : temperature 29. 65 C and salinity
23.35%0 and pH =8.46 +0. 09. The experimental results indicated that the proposed model is reasonably
accurate and can be used for describing and predicting the growth features of R. philippinarum in different
environmental factors.
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