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Destoumieux ,  Adachi 5001U; VE 40; B12 0.01; 1.5; 400; Mg -LAPP
[11] 100;
W 3) (mg/g): (mglg): FeSO,. TH,0 5.
( ) 0; MeSO,. H,0300.0; C80,. SH,0 4.5; MnSO,. 7H,0 10. 0;
ZnS0,. TH,0 22. 0 CoCl. 6H,0 1. 0; AICL. 6H,0 0. 15
CaH,PO, 655. 8 NaSe0, 0.011; KI 1. 5;
4) (APV) keallg: ,5.1; L4 ,9.0
’ (Cuzon and Guillaume, 1997);
w ) ’ 5) (PIAPV) mg/keal:
: w () 12
s 0 28 go
1 0. 33 hm’, 1.5m
L1 30 . 5m
1 6 (ImX1mX12m) 21 ,
35%, 40%, 45%. 388 keal 100z, w 6 ’ 3
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Tab. 1 Formulation and composition of experimental diet wl% ’
105 C .
1 2 3 4 5 6
) O: 0078
D 40 40 40 40 40 40 0 ‘ (26,54
0 48 10 147 19.6 24.5 T ) B
0 1.2 2.5 3.7 4.9 6.1 2 O) C‘) pH 7 5 i—O 49 4 "'9 mg /La
4.7 387 322 263 19 11.7 (1~3) X10 °.
1 1 1 1 1 1 13
2.2 34 46 58 71 8.2 : 10
! ! ! ! ! ! 30 L 60 min,
» 2 2 2 2 2 2 _, )
) 4 4 36X 10 60 min, 3 ,
0.5 05 05 05 0.5 0.5
1 1 1 1 1 1 L4
1% L41 HmkE ,
20.2 25.1 30.5 353 40.3 45.2 3, ’ ’
8.9 89 89 89 89 8.9
’ o 5 . 1 n]L
50 43.9 37.2 3.2 25 18.9
9.1 9.2 92 93 9.3 9.4 (256) 100 ML ’
APV® 388.1 388.1 388.2 388. 1 388.1 388. 1 0.9 mL ( 30
P/APVY  53.4 66.1 79.9 92.2 104.9 117.3 mmol /L, 0.34 mol, EDTA10 mmol L, pH
D : , . 49. 6% 7. 55, 780 mOsm°kg ')s 5
. 16.8%; . 15.4%;
2) (mglg) 5; 0.5 200; , ,
10: B6 4 B25 B520; Bl S VK, 4; VA2000IU; VD, —90 °C , 0.5¢
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Tab 2 Effect of various levels of dietary protein on the growth performance of pacific white shrimp (mean=®SD, n= 3)
w( )
20% 25% 30% 35% 40% 45%
lg 0.28 0.28 0.28 0.28 0.28 0.28 0.28 0.28
lg 2.00£0.05"  3.2340. 12"  3.80+0.15  4.92+0.07"  5.560.09° 5.4940.17° 0.84 532
1% 74.342.9° 73.742. ¢° 76.3 4.2 74. 04+2.7° 74.342. 2 73.3+1.8  53.7 70
395.614.3"  474.1421. 4" 522.5424.9" 598, 1+18.4° 609.2418.8° 593.5412.7°
1%  4.76£0.04°  5.9740. 04"  6.3440.11°  7.0120.04"  7.3240.06°  7.2940.06° 0.84 7.26
1% 30.4+7.1° 4.2+7. 5 50.0£8. 9" 56. 1+6. 4 64.7+6. 1° 64.0+6. 0°
1% 150.3+7.6*  174.9+7.8  165.449.6°  159.04+3.9°  160.8+2 7"  141.246.6"
1% 23.941.9° 29.4+2. 3" 28.04+2.6"  26.9£0.748  28.3+2. 5"  25.3+1.2
D [%= (e n — 1) X 100 %= / X 100; 1% = ( —
)/ X 100; 5= ( — )/ X 100; 1% = N —
)/ NX 1004 (P<<0.05),
23 TRB wEAHEG ) AU A AT AR  A5F A2 LA 48 R 4G9 B0k
Tah 3 Effect of various levels of dietary potein on the composition of hepatopancreas whole body and muscle
w( )
20% 25% 30% 35% 40% 45%
1% 76. 3740. 42° 76.4240.32"  77.66+0.26"  78.26+0.35"  78.0440.28"  76.4440. 24"
1% 1.25+0.12" 1.2140. 14" 1.0540.09" 0. 48+0. 15 0. 6840. 08" 1. 3540.17"
1% 12. 8540. 23 12.8940. 15 12. 9040. 22 13.18 0. 17 13.2440. 20 13.3240. 18
1% 14.884+0.53"  14.60+0.27°  13.5440.23*  13.25+0.39°  13.67+0.37° 14. 5240. 16"
1% 78.8240.48"  78.6410.42"  78.4540.36"  78.1610.52"  77.36=0. 40" 77.2440. 44
1% 14. 88+0.15*  15.51+0.15"  16.0740.09" 16.33+0. 12" 16.49+0. 10" 16. 75+0. 16"
1% 2.65+0.23 2.3440. 24 2. 0540.33 1.8540.23 1.9840. 16 2.7340.19
80.36£0.24"  79.6440.34" 78 82+0.35"  78.3940.18"  77.7040.23"  77.44+0. I8
16. 21+0. 14*  16.56+0. 13"  16.70+0.11" 16.77+0. 16" 17.38 0. 12° 17.50=+0. 18°
1. 08 0. 06 0.94-40. 08 0. 9240. 05 0.97 40. 08 1.0440. 07 1.0840.07
0.8740.15 0.7440. 09" 0. 6310. 04" 0. 47+0. 10" 0.56+0. 07" 0.52+0.06'
4 RR wOHEE ) 3L S5 b B2 i S8 B A B R R B G
VA B 3 B SR A i F6 R
Tah 4 Effect of various levels of dietary protein on the total haemocyte count (THA), phenoloxidae (PO) activity,
haemolymph protein contentand salinity test survival of pacific white shrimp (mean £SD, n=3)
w( 1%
20 25 30 35 40 45
mL no° 216.4+22.3* 278.2+15.7" 292.54+23.4" 306.3+15.8" 313.4+20.6" 328.4+18.5"
100mL 0.1140.03*  0.2340.05" 0.2440. 04"  0.27£0.05*  0.2840.03>  0.2840. 04"
c( ) Kmmol’L™")  0.95420.09°  1.274:0.05%  1.3240.08"  1.3420.07°  1.3820.06"  1.3820. 06"
(¢ ) kmgemL™")  68.6£7.5" 95.8+6.2"  102.5+8.4" 105.4+10.3"° 110.6+6.9" 114.5+14.2
1% 30.0 6. 7° 63.3+4.4" 80.0+6. 7 80.0+0. 0° 83.344.4° 86. 74. 4°
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Effects of Dietary Protein Levels on Growth Performance and Immune Condition

of Pacific White Shrimp Litopenaeus vannamei Juveniles at Very Low Salinity

LIU Dong ui'y HE Jian guol, LIU Yongjianl, ZHENG Shi xuan’, TIAN Li xia'
(1.School of Life Sciences, Sun Yat sen University, Guangzhou 510275, China;
2.Zhanjiang Yuehai Feed engineering center; Zhanjiang 524059, China)

Abstract: An experiment was conducted to determine of the response of pacific white shrimp Litopenaeus varmamei

juvenile to isoenergetic diets containing various protein and carbohydrate levels. Six diets containing various levels of
potein 20%, 25%, 30%, 35%, 40%. 45%) were formulated and prepared. Fach treatment had triplicate nets (1
m>X 1 mX, 1,2 m) deposited in the middle of shrimp pond and 100 juveniles (average hody weight 0. 28 ¢) were
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acclimated in each net. The salinity of the pond water was about 1ppt. The shrimp were fed ad lib their respective diets
for 6 weeks. There were no differences in survival rates among all feeding groups. Results showved that the feed intake,
special growth rate (SGR). feed efficiency ratio (FER) improved with increase in dietary pmotein level from 20 %4 to
40% and then leveled off when dietary potein level exceeded 40%;. Potein efficiency ratio (PER) and nitiogen
retention of the lowest (20%)) and highest (40%;) dietary protein groups were significantly lower than other groups.
Whole body and muscle protein content increased with increase in dietary protein level from 20% to 45%. The
hepatopancreas glycogen and lipid content decreased with dietary protein level increasing from 20% to 35% and then
leveled off when dietary protein level exceeded 35% to 40%6, and finally increased in the highest dietary protein group
(45 %), whereas muscle glycogen content decreased with dietary protein level increasing from 20% to 30% and then
leveled off. There was no difference in muscle lipid content among all groups. A reduction of total hemocyte count,
hemolymph protein and hemocyanin cntent, phemoloxidase activity and survival rate of salinity challenge test was only
found in the lowest dietary protein group (20%), which indicated dietary protein lower than 20 % would impair the
immune condition of the shrimp. Therefore, it is recommended that 40 % dietary protein should be included in feed used
in low salinity shrimp culture pond to improve growth and to keep good health.

Key words; Pacific white shrimp Litopenaeus vannamei; protein; immune condition



