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Toxic effects of ammonia and nitrite on Penaeus vannamei juvenile
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Tab.1 The acute toxic effects of ammonia on the mortality rate of P. vannamei juvenile %
NH;-N/NH;-N,, mg/L 5.0/0.34 6.3/0.43 7.9/0.54 10.0/0.69 12.6/0.86 15.9/1.09 20.0/1.37
24h 0 5.3 16.7 36.8 47.4 47.4 57.9
48h 0 27.8 33.3 55.6 77.8 94.4 100
72h 0 33.3 46.7 60.0 93.3 100 100
96h 0 38.5 53.8 61.5 100 100 100
2
Tab.2 The acute toxic effects of nitrite on the mortality rate of P. vannamei juvenile %
NO,” =N mg/L 14.0 18.3 24.0 31.4 41.1 53.8 70.5
24h 5.3 15.8 15.8 21.1 21.1 31.6 31.6
48h 11.1 22.2 33.3 50.0 61.1 66.7 66.7
72h 13.3 40.0 53.3 60.0 73.3 80.0 93.3
96h 46.2 61.5 69.2 76.9 84.6 100 100
3 LCs Se
Tab.3 The LCs, and Sc values of ammonia and nitrite to P. vannamei juvenile mg/L
LCso
Se
24h 48h 72h 96h
NH; - N, 13.8 9.14 8.24 7.87 0.787
NH; - N, 0.946 0.627 0.565 0.540 0.054
NO,” - N 55.0 34.7 26.3 19.1 1.9
10min 2h
6h 40%
3h 6h
18h  25%
14d Ly Wi
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ALy, AWy 4 5
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Tab.4 The effects of ammonia on the growth and survival rates of P. vannamei juvenile

1 2 3 4 5 6

H; - H; -
NH; -~ N/NH; = No 0.16/0.011 0.50/0.034 0.55/0.038 0.60/0.041 0.65/0.000 0.70/0.048 0.75/0.051

mg /L
Ly mm/ 11.20£1.16 10.71+£1.24 10.57+£1.42 10.27+£1.24 10.12+£0.79 10.05+£1.00 9.96+1.42
ALy % 115 106 103 97.1 9.2 92.9 91.2
Wiy mg/ 13.40 12.61 11.47 9.90 9.52 8.80 8.74
AWy % 2097 1967 1780 1523 1461 1343 1333
% 85 75 75 70 70 60 60
5
Tab.5 The effects of nitrite on the growth and survival rates of P. vannamei juvenile
1 2 3 4 5 6
N -N 0.004 2.5 3.0 3.5 4.0 4.5 5.0
mg/L
Ly mm/ 11.20+1.16 11.00+1.13 10.73+1.64 10.29+1.21 9.96+1.61 9.71+0.68 9.25+1.27
ALy % 115 111 106 97.5 91.2 86.4 77.5
Wiy mg/ 13.40 12.85 10.92 8.96 8.31 7.00 6.39
AWy % 2097 2007 1690 1369 1262 1048 948
% 85 75 70 70 65 65 60
100 100
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Fig.1 The effect of ammonia on the relative growth Fig.2 The effect of nitrite on the relative growth
rate of P. vannamei juvenile rate of P. vannamei juvenile
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6
Tab.6 The effects of nitrate on the growth of P. vannamei

1 2 3 4 5 6 7
NOy - N 0.96 30 60 90 120 150 400 600
mg/L
Ly cm 4.3+0.6 3.9+0.3 3.8+0.3 3.9+0.4 3.6+£0.4 3.6+0.2 6.9+1.0 6.8+0.3
L; em 5.1+0.8 4.8+0.4 4.6+0.3 4.9+0.5 4.3+£0.4  4.3x0.3 7.5£0.5 7.3£0.2
AL; % 19.0 20.6 22.1 24.3 21.0 18.9 8.7 7.5
Lis cm 6.1+0.8 5.4+0.5 5.2+0.4 55+0.6 4.9+0.5 5.0+0.3 - -
ALy % 41.0 36.8 38.3 41.4 38.4 37.8 - -
Wy g 1.24 0.71 0.86 0.97 0.74 0.76 4.37 3.97
W, g 1.82 1.32 1.42 1.54 1.03 1.03 5.72 4.88
AW, % 46.8 85.9 65.1 58.8 39.2 35.5 30.9 2.9
Wi g 2.88 2.12 2.25 2.42 1.74 1.66 - -
AWy % 132 199 162 149 135 118 - -
3.
3.1
1 15.9
12.6mg/L 72h  96h 5.0 mg/L 96 h
96h 24h
20.0mg/L 50% 3 24h
96h LCs 24h LCs
48h 72h  96h
2 24h
18.3 24.0 31.4 41.1 53.8 70.5mg/L
1 2
3 LC50 SC
0.787 0.054 mg/L 1.91 mg/L
58 4 7 10
Z; M; L=0.52cm L =5cm Sc 0.86
0.74 0.79 2.667 mg/L.  0.56 0.77 1.91 5.551 mg/L, Se
3.2
4-5 1-2
80% 0.714 0.049 mg/L
3.92 mg/L 80% 0.661

0.045 mg/L 3.01 mg/L
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3.3
6 30 ~ 150mg/L 7d  16d
21.6+5.4 % 29.1£4.6 % 400 mg/L
9%
600 mg/L 6 1000 mg/L 8 50%
150 mg/L
150mg/L
> 150mg/L > 600mg/L
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