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Effects of salinity and nutrition on growth, respiration and excretion of Litopenaeus
vannamei

SHEN Yu-chun, CHEN Zuo-zhou, WU Zao-he, HUANG Xiang-hu

(Key Laboratory of Aquaculture in South China Sea for Aquatic Economic Animal, Regular High Education Institution of Guangdong
Province; Fisheries College, Guangdong Ocean University, Zhanjiang, 524088)

Abstract: An experiment was conducted to determine the effects of salinity and dietary protein levels on growth, respiration
and excretion of Litopenaeus vannamei. The composition of body muscle was analyzed. The results showed that the growth
rate was increased with the increase of dietary protein level, but the survival rate was not significantly affected (P>0.05). The
survival rate was not significantly increased with the increase of salinity in the different dietary protein levels (P>0.05). The
growth rate was increased with the increase of salinity in a low salinity levels, the highest growth rate was obtained at 18, then
it was decreased with further increase of salinity. The analysis of body composition showed that the crude protein, crude fat
and ash content significantly increased with the increase of salinity (P<0.05), but moisture and nitrogen-free extract content
decreased significantly (P<0.05). Crude protein and ash content significantly increased with the increase of dietary protein
level (P<0.05), but moisture and nitrogen-free extract content decreased significantly (P<0.05), crude fat was not significantly
affected (P>0.05).The oxygen consumption rate and the ammonia excretion rate were affected significantly by the different
salinity and dietary protein levels (P<0.05). The oxygen consumption rate was significantly decreased with the increase of
salinity and dietary protein level (P<0.05), appearance time of the high peak was 2—3 h after ingestion. The ammonia excretion

rate increased with the increase of dietary protein level, but decreased with the increase of salinity, appearance time of the high
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peak was 2 h after ingestion. The oxygen-nitrogen ratio was affected significantly by the different salinity and the dietary pro-

tein levels (P<0.05).
Key words: salinity; nutrition; growth; oxygen consumption rate; ammonia excretion rate; Litopenaeus vannamei

Litopenaeus vannamei, F1 ZREABMEAFREFEAK(TIR)
Tab. 1 Formulation and proximate composition of ex-
’ perimental diets(dry matter)
’ (65%), 1% A B c
’ 20 31 42
’ 10 20 30
’ 0 5 10
57.75 32.25 6.75
’ 2 2 2
’ 3.5 3.0 25
2 2 2
0.25 0.25 0.25
’ 15 1.5 15
-4, 1 1 1
2 2 2
1% A B C
1 26 37 48
11 8.15 8.00 7.82
, 44 32.5 21
30%0—732%o (MJ/Kg) 16.96 17.49 18.01
() 2.01+0.02¢g
0.01g,
(Mean%S.E.) 5
5 A BC 3
(200cmx80cmx*65cm) 3d, 24%., 3 (7300, 12 : 00 18 00).
28.0+1.0°C s 2 h 13,
6 > ,DO>6.0mg:L”,pH  7.7—8.2
6% 12%0  18%0 24%  30%3 141 : 10D,  28.0+1.0C 30d,
, 7d
12 (1000ml) 1, 3 , 1
A B 24h , 7:00( 0 )
c3 , 26% Ih ’ ’
4%, 37% 32.5%,48% 21% 1 Ah 0.5h ’
1.6mm , 65C , 4 3
1.3 ’ ’
5x%3 s ’
(  200L, 150L) 20 14
3 , 45 1.4.1 A &FF L KSR
24 h (%)= 100 x(No— Ng)/ No

, (%)= 100 x(W; — Wo)/W,



113

(%:-d™")= 100 x(InW—InW,)/T

, T
KRR E & 6 T

1.4.2

65

>

(W, g), Wo W,
5N0 Nt

(d)

550

1.43 HAFFERAFEAZLAR G E
(mg O, /(g'h™))= {(C;—Co)V,~(C,—Cc)V2}/W
(mg NH, /(g'h™))={(Co—C)V,~(Cc—C )V, } /W

(O/N)=(
:C() C1
(mg'ml™); W
15
SPSS11.5
s P<0.05
+
2

(mgO,/h/16)/(mgNH,/h/14)

/16)/( /14)=
Ce
0,
W, 2); Vi
(Mean£S.E.)

NH,"
Vs
(ml'h ™)

Duncan’S

R ELE B KT LR AR F R KRR

2.1

(P>0.05),
C3

0.05)
30%o0

(P<0.05),

2.2

3)

, 6%o

18%o

(P<0.05)

(P>0.05)

Tab. 2 The effects of salinity and dietary protein levels on growth and survival rate of L.vannamei

A B

(P>

(P>0.05)

(P<0.05);
(P<

/%o

/%

/%

/%

A 83.33£1.67° 3.43+0.03" 180.03+2.91°
6 B 88.33+7.64% 3.45+0.10™ 180.03+9.44°
c 86.67+4.41% 3.84+0.26"° 216.75+7.70%
A 88.33+4.41% 3.81+0.06™° 213.25+4.13%
12 B 93.33+1.67"¢ 4.57+0.23¢ 213.25+10.40%
C 91.67+4.414 4.31+0.42%¢ 264.83+23.71%
A 93.33+1.67"¢ 4.29+0.18% 262.58+4.234
18 B 96.67+1.67° 4.29+0.07% 280.59+9.18°
c 95.00+0*¢ 4.44+0.23% 278.80+14.93°
A 95.00+2.89"¢ 4.08+0.09*¢ 239.98+4.43°¢
24 B 96.67+1.67% 4.08+0.33%¢ 259.63+9.524¢
C 96.67+3.33% 4.3140.15% 264.30+12.35%
A 96.67+3.33% 4.1240.14% 243.79+4.51%°%
30 B 98.33+1.37¢ 4.12+0.12% 249.67+7.18°%
C 98.33+1.67 4.3240.10% 265.98+18.95%
0.000 0.000 0.000
P ) 0.197 0.075 0.001
x 0.999 0.586 0.419
3 (P<0.05), P )
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Tab. 3 The effects of salinity and dietary protein levels on composition of body muscle of L. vannamei (fresh sample)

/%o

/%

/%

/%

/%

/%

A 79.15+0.22" 17.32+0.09° 0.95+0.08" 1.370.08" 1.21£0.02"
6 B 78.3240.100 18.13+0.08" 0.96+0.02" 1.530.05"° 1.0620.02°%"
C 77.91%0.23" 18.36+0.18™ 1.02+0.09"° 1.58+0.07™ 1.13+0.03%"
A 77.60+0.40' 18.64+0.28° 1.1420.04°¢% 1.44+£0.06™ 1.18+0.05%"
12 B 75.45+0.06° 20.77+0.14° 1.1240.09" 1.65£0.05% 1.012£0.01¢
C 75.07+0.058 20.93+0.06° 1.21£0.05% 1.71£0.06% 1.08+0.05%"
A 76.39+0.27" 19.79+0.15° 1.16+0.10°% 1.53£0.04"° 1.130.02¢"
18 B 74.21+0.07° 21.83+0.11° 1.19:0.04° 1.79+0.06 0.98+0.04"
C 73.92+0.06°" 22.01+0.06" 1.23+0.04% 1.82+0.08% 1.02+0.03°%
A 73.44+0.12% 22.25+0.16' 1.24+0.03% 1.97+0.05° 1.10+0.03°®
24 B 73.18+0.28°%¢ 22.46+0.27%" 1.22+0.02% 2.21+0.03" 0.93+0.02
C 72.65+0.20" 22.83+0.07" 1.28+0.07% 2.32+0.07% 0.92:+0.02
A 72.77+0.08" 22.67+0.118" 1.27+0.05% 2.26+0.07" 1.03£0.01°%
30 B 72.23+0.03" 23.19+0.06" 1.28+0.06% 2.410.11"% 0.89+0.02°
C 71.78+0.17* 23.56+0.10¢ 1.33£0.05° 2.47+0.06" 0.86+0.01°
0.000 0.000 0.000 0.000 0.000
® ) 0.000 0.000 0.178 0.000 0.000
x 0.001 0.000 1.000 0.970 0.411
0.05) , 18%o A,
(P<0.05); 3h; 30%o 18%o
(P<0.05), B C,
(P>0.05) 2h
(P<0.05)
2.4
(P>0.05),
(P<0.05) , 5 ,
6%o , A
; 30%o R >
C
2h 6 12
(P<0.05), >
(P>0.05) 1h, 18%0 24%0 30%o
2.3 Oh, 5 )
Oh 1h,
( 4, (P>0.05)
(P<0.05), , (P<0.05),
(P<0.05)
6% 12%0 24%o (P<0.05)
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Tab. 4 The oxygen consumption rates of L. vannamei under different salinity and dietary protein levels

o N /(mg-(g'h)™")
A B C
0 0.946 +0.065% 0.841=0.051% 0.823 £0.075"
1 0.852+0.050 0.907+0.028™ 1.049 £0.055"
6 2 1.745£0.073% 1.657 £0.074% 1.552 +0.090°
3 2.400 £0.100° 2.294 £0.078" 1.810 £0.032¢
4 1.292 +0.041° 1.656 +0.088% 1.048 £0.070°
0 0.844:0.024" 0.702+0.015% 0.692+0.005
1 0.744+0.031*° 0.863+0.027% 0.928+0.029¢
12 2 1.688+0.054¢ 1.643+0.010'¢ 0.651+0.038"
3 2.208+0.153! 1.871+0.068" 1.524+0.024"
4 1.185+0.010° 1.564+0.025" 0.975+0.039¢
0 0.598 +0.030° 0.595 +£0.064° 0.592 +0.020°
1 0.678 +0.025% 0.734 +0.048" 0.855+0.040°
18 2 1.569 +£0.081% 1.484 +0.072% 1.671 +£0.069°
3 1.976 +0.140" 1.440 +0.069¢ 1.461 +0.041¢
4 1.192 £0.066° 1.105 £0.052¢ 0.830 £0.039°
0 0.453£0.014™ 0.421+0.014° 0.404+0.024°
1 0.538+0.020° 0.522+0.021% 0.498+0.010"
24 2 1.237£0.013" 1.149+0.011¢ 1.163+0.014¢
3 1.543+0.028' 1.53120.013" 1.538+0.030'
4 1.002:0.060° 0.883+0.006° 0.762+0.015°
0 0.360+0.025 0.298 £0.014" 0.324 £0.013*
1 0.391+0.043* 0.321 £0.036* 0.352 £0.016"
30 2 0.823+0.052° 0.779 £0.051° 0.815 +£0.028°
3 0.806+0.008° 0.747 £0.022° 0.766 +£0.019°
4 0.737+0.041° 0.512+0.021° 0.555 +0.038°
0.000
0.000
(P 0.000
x 0.000
x 0.000
25 3
3.1
( o), ) ,
)
(P<0.05) 5 ,
) >
A , 18%o
s 14.37£0.09  8.17+0.03; )
B 24%o s 3 ,

12.01+0.45

18
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Tab.5 The ammonia excretion rates of L. vannamei under different salinity and dietary protein levels

o " /(mg-(g-h)™")
00
A B C
0 0.109+0.007™ 0.136+0.006° 0.157+0.012%"
1 0.092+0.007° 0.146+0.006°% 0.181+0.006"
6 2 0.169+0.008°" 0.217+0.0112 0.273+0.013"
3 0.125+0.007" 0.141+0.005% 0.172+0.007°
4 0.096+0.003" 0.134+0.007% 0.168+0.006°"
0 0.084+0.012™ 0.095+0.004* 0.136+0.007*
1 0.080+0.007° 0.115+0.006¢ 0.159+0.006"
12 2 0.142+0.006°" 0.183+0.005¢ 0.247+0.007"
3 0.104+0.006 0.115+0.007°¢ 0.137+0.0024¢
4 0.081+0.003" 0.108+0.007° 0.134+0.014%
0 0.052+0.002° 0.067+0.005" 0.084+0.005%
1 0.055+0.002° 0.084+0.005¢ 0.116+0.006"
18 2 0.116+0.006" 0.139+0.004¢ 0.183+0.007"
3 0.075+0.005" 0.069+0.002° 0.101+0.003¢
4 0.068+0.003" 0.072+0.002% 0.095+0.003%
0 0.047+0.006" 0.051+0.001* 0.069+0.003%
1 0.050+0.003" 0.059+0.002° 0.078+0.006
24 2 0.093+0.008° 0.114+0.007¢ 1.155+0.021¢
3 0.054+0.005™ 0.058+0.003* 0.072+0.006"
4 0.059+0.002% 0.047+0.002° 0.071+0.010"°
0 0.039+0.002*° 0.046+0.003 0.058+0.003%
1 0.043+0.004™ 0.049+0.005" 0.062+0.003¢
30 2 0.076+0.005¢ 0.093+0.004° 0.125+0.004¢
3 0.038+0.001* 0.041+0.001* 0.062+0.002¢
4 0.042+0.003% 0.035+0.001* 0.065+0.005¢

®

0.000
0.000
0.000
0.000
0.000
0.000
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Tab. 6  The mean of the oxygen-nitrogen ratio of L. vannamei under different salinity and dietary protein levels

/%o

A

B

C

24
30

10.715+0.080"
11.928+0.658°
14.372+0.093"
13.851+0.738"
11.463+0.1198

8.318+0.076°
9.445+0.176°
10.881+0.101"
12.014+0.45¢
8.807+0.19%

5.781+0.087"
5.13940.147°
8.174+0.032¢
2.644+0.042°
6.6230.115°

0.000
0.000
0.000
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