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Tab. 2 Effects of feeding frequency on the growth, survival and feed utilization of Penaeus vannamei

( /d) (%) (%) (%)
2 94.67+4.62" 184.96+30.63° 1.62+0.10° 2.99+0.31°
3 97.33+2.31° 236.53+19.71° 1.59+0.09° 3.47+0.29°
4 97.33+2.31° 293.41+17.99° 1.43£0.09° 3.91+0.23¢
5 98.67+2.31° 311.84+16.85° 1.38+0.09° 4.08+0.18°
6 89.33+2.31° 309.57+7.13° 1.3740.07° 4.03%0.15°

0.05 ,

R3REBIEX LR E LSRN S BEE NN
Tab.3 Effects of feeding frequency on digestive enzyme activities and immune enzyme activities of Penaeus vannamei
ACP AKP SOD
( /d) L) (U/g) (U/mg) (U/(100-mL)) ( /(100-mL)) (U/mL)

2 13.31£1.02° 13.22+1.36° 0.28+0.07° 6.47+0.43° 3.42+0.18* 170.8643.95%

3 15.81+1.72%%  17.01+1.95° 0.32+0.06* 6.70+0.43% 3.554+0.16" 172.87+5.30*

4 17.23+1.40° 18.35+2.03° 0.32+0.08° 7.20+0.29° 3.89+0.20° 177.80+4.83%

5 17.39+2.17° 19.02+2.12° 0.32+0.04° 7.84+0.28° 4.26+0.16° 182.06+3.12°

6 17.51+1.70° 18.91+1.63% 0.31+0.04° 7.90+0.25¢ 4.30+0.19¢ 181.80+3.47°

U ACP AKP , , ,
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(£ 0.05), - 100CN=32.6Gn+49.4Up+17.2Fy+0.8Ex;

(4.570~4.622)
(35.1%~36.7%)

(1.601~1.698) - 100Cx=31.6Gy +50.8Ux +16.0Fy +1.6 Ex ;

: 100C\=35.1G\ +46.8Uy +16.4F\ +1.7 Ex ;
1 100C\=36.2Gy +45.5Un +16.3Fy +2.0 Ex ;
1 100C\=36.7G\ +45.2Uy +16.5 Fy +1.6Ey
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Tab.4 The N budget of feeding frequency

( /d) () (2 (2) (2 (2) (%)
2 3.192+0.344*  1.040+0.061*  1.576+0.151®  0.549+0.068"  0.027+0.013" 0.326°
3 4.088+0.204°  1.290+0.035°  2.078+0.161°  0.653+0.035°  0.067+0.019" 0.316
4 4.570+0.121°  1.601+0.049°  2.141£0.147°  0.750£0.025°  0.078+0.022° 0.351%
5 4.650+0.397°  1.682+0.016°  2.118+0.272°  0.757+0.064°  0.093+0.029" 0.362°
6 4.622+0.214°  1.698+0.053°  2.089+0.132°  0.760+0.036°  0.075+0.036° 0.367°
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The effect of feeding frequency on growth, digestive enzymes,
immune enzyme and N budget of Litopenaeus vannamei

CHEN Wen-xia, SHEN Yu-chun, LI Zai-liang, YE Ning

(Guangdong Ocean University,Key Laboratory of Aquaculture in South China Sea for Aquatic Economic
Animal of Guangdong Higher Education Institutes, Zhanjiang, 524025, China)

Received: Dec.,31,2011
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Abstract: Effect of feeding frequency on growth characteristics, digestive enzymes, immune enzyme and nitrogen
balance of Litopenaeus vannamei was studied. The results indicated that feeding frequency of Litopenaeus van-
namei was significantly effected by survival rate, growth rate, feed coefficient, the nitrogen balance and part of
immune enzymes activity. The groups which were fed 5 times per day had higher survival rate, weight increasing
rate and specific growth rate, and lower feed coefficient. Conic relationships were found between specific growth
rate and feeding frequency. The maximum specific growth rate was obtained when they were fed 4.45 times per day.
Feeding nitrogen, growth nitrogen and excretion of nitrogen and fecal nitrogen, reached the lowest when 2 times per
day, and higher if 5 and 6 times per day. The high feeding frequency group got higher digestive enzymes and im-

mune enzymes activity.
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