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Abstract This paper deals with the toxic effects of NH;-N and NO; -N on Penaeus vannamei larvae and Penaeus
Japonicus larvae. The 24h  48h 72h  96h lcsy values of NO; -N and NH3-N for the two kinds of larvae were
obtained and the Cs of NO; -N and NH3-N for the two kinds of larvae were obtained The Cs of NH;-N for Z M
and P of the two kinds larvae were 0.078 and 0.047 0.077 and 0.060 0.048 and 0.138 mg/L the Cs of NO; -N
for Z M and P of the two kinds larvae were 0.56 and 1.08 0.77 and 0.45 2.57 and 2.06 mg/L respectively.
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NN, ™ 1 4 10PK'e PH-PYH Fig.1 The toxicity effects of nitrite on the survival rate
fNH}_Nm NH;-N,,  NH;-N, Ka of P. vannamei larvae
NH,* e NO,-N %
mg/L 24h 48h 72h 96h
5.0 100 100 60 30
Sc 4 Sc=0.1 7.1 100 100 60 30
x 96hlCsp 10.0 100 70 0 0
, 14.1 100 60 0 0
) ' 20.6 100 30 0 0
28.3 80 10 0 0
B 40.0 70 0 0 0
2.1 NO,-N 56.5 40 0 0 0
NO; N 7, M, P, 10.0 100 100 100 30
. 13.1 100 100 90 10
2 NO, -N 17.1 100 90 60 0
M, 2.4 100 90 60 0
Z, NO;-N Smg/L 56.5mg/L  24h P30 800
38.3 80 40 40 0
100%  40% 96h 50.0 40 30 0 0
30% 48h 13.9 100 100 100 70
NOF N 16.2 100 90 80 70
2 18.9 100 80 80 70
NO; -N  28.3mg/L 72h Z Py 22.0 100 80 70 70
38.3mg/L M 40% 25.7 80 70 70 50
5 NIL.N  NO--N 30.0 40 40 30 0
3 2 35.0 40 20 0 0

Ps LGy M,
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Fig.2 The LCsy and Sc values of nitrite to P. vannamei larvae

Le L
0 mg/ Sc¢ mg/L
24h 48h 72h 96h
Z, 49.30 18.40 7.88 5.60 0.56
M, 46.80 36.00 33.80 7.70 0.77
Pe 30.00 29.10 28.62 25.70 2.57
7, M:pH=8.32 tC=29d=1.021 Ps:pH=8.36 tC=26 d=1.01 L=1.18cm w=7.75mg
2.2 NH;-N
NH;-N 3 4 NH;-N NO; -N
NH;-N NO; -N NH;3-N,, M; 24h 1Csy 2.09mg/L
NO; -N  24h LGy 46.80mg/L 22 NH;-N  NOs; -N
5
2.3 NO;-N
NO; -N Z, M, p; 5 6 5
M, NO; -N 6
M  NH;-N N P NH;-Nm NZMP 96hLCs 1.23 0.58 0.
58 1.68mg/L
3 NH;-N
Fig.3 The toxicity effects of ammonia on the survival rate of P. vannamei larvae
NH;-N %
NH;-Nt NH;-Nm 24h 48h 72h 96h
5.0 0.45 100 100 90 80
6.6 0.60 100 100 90 70
8.6 0.78 100 90 80 50
7 11.2 1.01 100 70 60 20
14.6 1.32 100 10
19.1 1.72 60 0
25.0 2.26 0 0 0
5.0 0.52 100 100 90 70
6.3 0.66 100 100 80 70
7.9 0.83 100 90 70 40
M, 10.0 1.05 100 90 60 40
12.6 1.32 100 70 40 0
15.9 1.66 80 50 0 0
20.0 2.09 50 0 0
7.2 0.64 100 60 60 30
8.2 0.73 100 50 30 30
9.4 0.84 100 50 20 20
Ps 10.7 0.95 70 20 20 0
12.3 1.09 30 0
14.0 1.25 20 0
16.0 1.42 10 0 0 0
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4 NH;-N LCsy mg/L
Fig.4 The LCs, and Sc values of ammonia to P. vannamei larvae
LCsop mg/L Sc¢ mg/L
24h 48h 72h 6h
2 NH;-Nt  NH;-Nm
NH;-Nt  NH;-Nm NH;-Nt ~ NH;-Nm NH;-Nt ~ NH;-Nm NH;-Nt NH;-Nm
7 20.00 1.81 12.10 1.09 11.61 1.05 8.60 0.78 0.86 0.078
M, 20.00 2.09 15.90 1.66 11.05 1.15 7.40 0.77 0.74 0.077
Ps 11.35 1.01 8.20 0.73 7.45 0.66 5.42 0.48 0.54 0.048
5 NO;-N
Fig.5 The toxicity effects of nitrite on the survival rate of P. japonicus larvae
NO,-N %
mg/L 24h 48h 72h 96h
10.0 100 100 70 60
13.1 100 100 70 30
17.1 100 70 50 0
VA 22.4 100 70 30 0
29.3 60 30 0
38.3 60 0 0 0
50.0 40 0 0
4.5 100 100 100 50
5.9 100 60 40 40
7.7 100 50 30 20
M, 10.0 80 40 0 0
13.1 80 10 0 0
17.1 70 10 0 0
22.4 40 10 0 0
5.0 100 100 100 100
7.1 100 100 100 100
10.0 100 100 90 80
Py 14.1 100 100 90 70
20.6 100 90 70 50
28.3 80 60 40 20
40.0 40 10 0 0
6 NO;-N LCsy mg/L
Fig.6 The LCs, and Sc values of nitrite to P. japonicus larvae
LC /L
s 8 Sc¢ mg/L
24h 48h 72h 96h
A 43.5 30.6 17.1 10.8 1.08
M, 20.5 7.7 6.4 4.5 0.45
Ps 36.5 30.3 25.4 20.6 2.06
2.4 NH;-N
NH;-N 7 8 78 NH;-N
NH3-N NH3-Nm LC50 NOZ_ -N
NO; -N Z Sc NH;-Nm 23 NH;-Nm
NO; -N

2.5 NO; -N NH;-N
NO; -N  NH;-N



1 25
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Fig.7 The toxicity effects of ammonia on the survival rate of P. japonicus larvae
NH;-N %
NH;-Nt NH;-Nm 24h 48h 72h 96h
6.4 0.58 100 100 60 40
8.0 0.72 100 100 50 30
9.9 0.89 100 100 30 0
VA 12.4 1.12 100 90 0 0
15.5 1.40 100 80 0
19.3 1.74 40 0 0
24.1 2.18 0 0 0
8.0 0.72 100 50 50 30
9.9 0.89 100 30 20 10
12.4 1.12 100 30 20 10
M, 15.5 1.40 90 30 0 0
19.3 1.74 80 20 0 0
24.1 2.18 80 0 0 0
30.0 2.71 50 0 0
8.6 0.78 100 100 90 70
11.2 1.01 100 100 80 70
14.6 1.32 90 70 70 60
Ps 19.1 1.72 80 60 40 20
25.0 2.26 70 30 20 0
32.7 2.95 70 30 0 0
42.8 3.86 30 0 0
8 NH;-N LG5y mg/L Sc mg/L
Fig.8 The LCsy and Sc values of ammonia to P. japonicus larvae
LCsp mg/L Sc¢ mg/L
24h 48h 72h 96h
NH;-Nt  NH;-Nm
NH;-Nt  NH;-Nm NH;-Nt  NH;-Nm NH;-Nt  NH;-Nm NH;-Nt  NH;-Nm
7, 18.20 1.64 16.70 1.51 8.00 0.72 5.21 0.47 0.52 0.047
M, 30.00 2.71 8.00 0.72 8.00 0.72 6.60 0.60 0.66 0.060
Py 37.40 3.38 21.70 1.96 20.20 1.82 15.30 1.38 1.53 0.138
3
NOZ_ -N NH3-Nm NH3-Nm NOZ_ -N
NO; -N Z; M; Pg 0.56 0.77 2.57Tmg/L.  1.08 0.45
2.06mg/L
NH;-Nm Z; M; Pg 0.078 0.077 0.048mg/L 0.047
0.060 0.138mg/L
1 . M . 1992 733 - 734.
2 . M . 1983 132 - 134.

3 Alabaster ] S. Water Quality Criteria for Freshwater Fish M .Second published by Butterworths Cambridge 1982 85 - 87.
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71.60% 18.
25% 0.038% 5:5:3:1
Ry 0.36 20C
1.5h 92.1° 56.7° 3303.9 1415.6 1215.6
1181.2 1118.7 1093.7 1034.4/cm
29.63% 6.34% 5.39% 6.56%
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