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¥1 EREEERS B3 BARERKRTET
Tab.1 Composition of the basal diet Tab.3 Factor and their levels in orthogonal test design
A FH(%) i A(%) B(%) C
TE% 40 1 01} 0(1) 30(3)
BH e ' 8 2 o(1) 0.75(2) 4(1)
A% 6 3 0(1) 1.5(3) 17(2)
k) 20.83 4 0.75(2) o(1) 17(2)
i 4 5 0.75(2) 0.75(2) 30(3)
LG 0.5 6 0.75(2) 1.5(3) 4(1)
B 2 7 1.5(3) o(1) 4(1)
CMC 3 8 1.5(3} 0.75(2) 17(2)
AEE AW 2 9 1.5(3) 1.5(3) 30(3)
BERBEY 3 R AE SN 1,2, SHE, RESERY I AT,
ait 89.33

E: RUEE AW <10 3g/g) :MgSO0,+TH0, 3.0; KO,
0 .7:KL,0.015;ZnS04+ TH0, 0. 14; MnS0y - 4H; 0, 0. 03 ;
CuCly, 0.05; CoCly* 6FL0, ©.005; FeSO,-4H0, 0.15; AICh -
6H;0,0.006. M A8 E R (mg 8 1U/g) AR A, 2500 FU, 84

e ERRKFIHRRG SRR BT
Tab.4 Effect of factor and their levels on welght gain/day

of P.vannamei

A B C H
XD, 1200 U, 4 XKy, 60 1U; BERKE, 50 (U; £ 4R Bi, ?‘El% ; 1 . Wiges igfs(g%)
:;}; F4HE B, 10, ?Em’:*-l_: Bg, 20;::* Bu.(:é;:;fﬁﬂ, 40 ; ) 1 " 1 27.9045.47
B, 5; EME, 20; . 150; ,0.2: 4 C, 150, 3 ) 3 3 91.55+8 13
46.26 196.60 346.96 mg/L 4 2 1 2 76.15+10.43
/3 8:00 5 2 2 3 76.50+9.90
12:00 18:00 22:30 6 2 3 1 66.40+15.06
19(34) 3 9 7 3 1 1 53.90+14.32
3 ) 8 3 2 2 82.50+4.95
9 3 3 3 92.30+ 0,69
1 64.03 67.56 49.40
®: BBRIWATRABRENKFE HWIFE 2 73.16  62.30  §3.40
Tab.2 Levels of calcium phosphorus supplements and envi- 3 76.23 83.42 80.58
ronmental salinity T 122 21.12  34.0
HF A(%) B{%) C K Az Bs C,
1 0 0 4 EW C B A
2 0.75 0.75 17
3 1.5 1.5 30 1.5% 4 3 6
el ERENSERAL0.80%, REB/Y0.75%, 2. A, 0.75% 1.5%
B, COrRlfnes, o, g TER. 66.4% 2
0.75% (27.9%) 17
2 3 0% 0.75%
4 (91.55%) 30 1
5%
17 9 1.5%
92.30%
1.5% 1.5% 17 1.5% o
30 4 4~17 5
0~ 30 1.5% 1.5%
14 ~1.42
1.5% 1.5% 2.14
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1.5% 1.5%
s KBERXAENERGHFEAHRENER 83.2% ~ 128.2% 4 2
Tab.5 Effect of factor and their levels on food conversion 0% 0.75%
ratio of P.varnamei 61.7%
fne A B C iESE R
i 1 1 3 1.50+0.14 7
2 1 2 1 2.87+0.44 (50%
3 1 3 2 1.37+8.13 79.6%) 4 17
4 2 1 2 1.72+0.18 50% 76.7% 30
5 2 2 3 1.36+0.28 L 0% 0% ) 38 6%
6 2 3 ! 1.70£0.30 4 2 (0% 0.75%)  40.0%
7 3 1 1 1.84+0.52
8 3 2 2 1.4610.17
9 3 3 3 1.40£0.05 8
1 1.91 1.69 2.14
#EIRE 2 1,60 1.90 1.51
3 1.57  1.49  1.42 %7 RBRERKFXEMAFHTRSE R
birE = 0.34 0.41 0.72 Tab.7 Effect of factor and their levels on survival rate P.
K - As B, Cy vannamel
E78 < B A e A B c BIEE(%)
1 1 1 3 88.6+4.03
1.5% 2 i 2 1 40.0%3.01
149 1.57 4 2 0% 3 1 3 2 70.0+7.02
4 2 1 2 74.3+10.20
0.75% (2.87) 174 5 2 2 3 85.7+4.03
0.75% 0.75% 1.36 6 2 3 1 51.4+7.80
6 7 3 1 1 58.6+8.00
30 8 3 2 2 85.7%8.70
9 3 3 3 64.316.08
®s HRERAREINENSHTFESRNENER i 66.2  70.5 500
Tab.6 Effect of factor and their levels on Protein efficiency H(ITHE 2 70.5 70.0 76.7
ratio of P. vannamei 3 69.5 61.0 79.6
HE A B c BOFRE W% 4.3 9.5 296
1 i 3 120.9+ 968 fhAkF Ay B, Cs
2 1 2 1 61.7%2.62 W c B A
3 1 3 2 130.3+16.6
4 2 1 2 105.7£8.98
5 2 2 3 134.0£17.63
6 2 3 1 89.9220.12
7 3 1 1 97.8+18.42
8 3 2 2 126.512.02 Ca/ P
9 3 3 3 129.7+3.82 Y=129.71-
1 104.4  108.1  83.2 260.20 X(r= - 0.9185 P <0.05)
HiEE 2 1098 107.4  120.8
3 118.0 116.6 128.2
2 13.6 9.2 45
AT Ay Bs Cs
XK C A B
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% EXREXATFX IO AFILE S, WS RovBw

Tab.8 Effect of factor and their levels on composition of Calcium and phosphorus in the muscle of P. vannamei

He A B C FEER(%) HEE(%) /B8
1 1 1 3 0.197£0.035 1.099 + 0,094 0.179
2 1 2 1 0.441+0.029  1.176+0.115 0.376
3 1 3 2 0.209+0.010  1.232+0.045 0.170
4 2 1 2 0.196+0.005 1.093 + 0. 185 0.179
5 2 2 3 6.231+0.090  1.222+0.010 0.188
6 2 3 1 0.440 = 0.200 1.558+0.605 0.283
7 3 1 1 0.299+0.034 1.074+0.105 0.278
8 3 2 2 0.208+0.005  1.149+0.080 0.181
9 3 3 3 0.240+0.055  1,241+0.055 0.193
F% (Be%) o (BE%) Fx (B%)
0.283 (1.169)  0.231 (1.089)  0.394(1.188)
HIEE 2 0.289 (1.291)  0.294(1.183)  0.204(1.269)
3 0.249 (1.155)  0.296 (1.344)  0.157(1.158)
B 0.040 (0.136)  0.065 (0.255)  0.237(0.111)
EW® #. CBA B.BAC
¥y HMiEER
Tab.9 Results of the analysis of varlance
HXF#H AR E () Tk F ¥ FHEHE BIEE(%)
A 3.25 NS 2.29 NS 0.48 NS 0.01 NS
B 9.83% % B.O* % 0.22 N§ 0.73 NS
C 29.00% * 58.47% % 5.66% 5.17%
A=0.05 4,10 4.10 4.10 4.10
A=0.01 7.56 7.56 7.56 7.56
H:NS'RRTEH(P>0.05)," * "RRBF(P<L0.05),“ x »"BREBF(P<0.01),
4
2
3 0% 0.75% 26.7% 7
3.1 ( 1.5% 0%) 53.1%
0.80%
17
(P<0.05) 17 Ed- 3 0% 0.75%
wards " (91.55%) 4 0.75% 0%
76.15%
0.80%
0.75%
3 2 0%
0.75% 3 (91.55%) 2
26.7%
2004 / 28 / 2
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Ca — ATPase
Robertson'?!
3.3
Shewbart!"?!
o (P<0.05)
14
(50.0% ~79.6%)
[4]
21
[71
Deshimaru !
Davis ¢/ 4
40.0% ~51.4% , 58.6%
0.34% P
0.5~1.0% 1% 0.05
1~2% 2%
30 ! 3.4
9 1.5% 1.5%
Davis ! 17, 30
196.60, 346.96 mg/ L -
0.8%
(0.8%) 4
17, 30
17 1.5%
1.5%
3.2
0~1.5%
(0.231% ~ 0.296% )
1~3
Dalla"s! tel
( ) 1.5% 7~9
0~
1.5% (1.089%
4 ~1.344%)
17 30
17 30 Ca/ P Y=
129.71 - 260.20X (r = - 0.9185 P <0.01)
Ca/ P
ATP
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Effect of dietary calcium phosphorus and environmental salinity
on growth of juvenile Penaeus vannamei

HUANG Kai' WANG Wu* LU Jie' ZOU Guang — mao'

(1. College of Animal Science and Technology, Guangxi University , Nanning 530005, China; 2. FisheriesCollege,
Shanghai Fisheries University, Shanghai 200090, China; 3. Botechnology Research Center, Guangxi University, Nanning
530005, China)

Received: Feb., 19,2003

Key words: Penaeus vannamei calcium, phosphorus, salinity

Abstract s experiment was conducted on three factors of growth in juvenile Penaeus vannamei by using the
L9(3") table of orthogonal design for three levels of calcium supplements (0%, 0.75%, 1.5%) , three levels of
phosphorus supplements (0% , 0.75%, 1.5%) and three environmental salinity levels(4, 17, 30) .Results show
that the effect on weight gain, feed conversion ratio and survival rate were as follows: salinity > phosphorus > cal-
cium , the effect on protein efficiency ratio were : salinity > calcium > phosphorus, in the range of the factor levels.
A diet without Calcium Supplement had by far the lowest growth, surival rates and food conversion in salinity 4 group.
The phosphorus dietary supplement had a major effect on growth in the salinity 17 group. An orthogonal design was
employed to determine optimum levels for environmental salinity (17), phosphorus supplements (1.5% ) and calcium
supplements (1.5%) . ( )
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