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Fig. 1 Effects of acute changes of ammonia nitrogen on the mortality of L. vannamei infected with WSSV
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1 WSSV WSSV
Tab.1 Effects of acute changes of ammonia nitrogen on white spot syndrome virus copy number
in L. vannamei infected with WSSV
WSSV /( copy * g7")
/h /(mg L") WSSV carrying capacity
Time Ammonia nitrogen concentration
Minimum Maximum Mean Standard deviation
0.05 2.94 x10° 9.43 x 10° 5.65 x 10° 3.37 x10°
0 1.25 2.56 x10° 1.95 x 10° 9.14 x 10° 9.05 x10°
3.0 9.81 x10° 1.73 x 10° 1.40 x 10’ 3.84 x10°
0.05 5.07 x10° 7.82 x10° 6.22 x 10° 1.43 x 10°
6 1.25 5.77 x10° 5.20 x 10’ 2.27 x 10’ 2.55 x10°
3.0 2.98 x10° 3.69 x 10 3.27 x10* 3.72 x 10"
0.05 1.24 x10? 2.78 x 10° 1.88 x 10° 8.03 x10'
12 1.25 3.22 x10° 4.17 x 10? 3.60 x 10* 5.03 x 10"
3.0 5.84 x 10" 9.21 x 10" 7.47 x 10" 1.69 x 10*
0.05 6.50 x 10° 1.14 x10° 9.48 x 10° 2.62 x10°
24 1.25 4.22 x10° 6.12 x10° 5.15 x10° 9.52 x10°
3.0 4.52 x10* 1.24 x10° 7.45 x10* 4.29 x10*
0.05 1.97 x 10° 7.09 x 10° 4.73 x10° 2.58 x10°
48 1.25 3.41 x10* 5.75 x 10" 4.42 x 10" 1.20 x 10*
3.0 1.37 x 10° 4.56 x 10° 3.07 x10° 1.61 x10°
0.05 1.24 x 10° 5.16 x10° 2.72 x10° 2.13 x10°
72 1.25 1.66 x 10° 2.21 x10° 1.91 x10° 2.78 x10*
3.0 1.82 x10° 8.74 x10° 4.63 x10° 3.64 x10°
0.05 8.57 x10° 1.10 x10° 9.59 x 10° 1.23 x10°
96 1.25 1.34 x10° 8.13 x 10° 5.75 x 10° 3.82 x10°
3.0 1.09 x10° 2.66 x 10° 1.62 x10° 9.02 x10°
2.2 WSSV
2.2.1 WSSV WSSV
2, 2 12 h WSSV
(P<0.05) ., 24 h (P <0.05) WSSV 48 h
0.05 mg* L' (P <0.05)
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§ 18 WSSV (-),NH,;~N(0.05 mg-L")
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Fig.2 Effects of acute changes of ammonia nitrogen on the mortality of L. vannamet infected with WSSV
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2, 2 12 h
12~72 h (P <0.05)
24h 48 h (P<0.05) 96 h (P>0.05)
2 WSSV
Tab.2 Effects of acute changes of ammonia nitrogen on white spot syndrome virus copy number
in L. vannamei infected with WSSV
WSSV /( copy * g7")
/h /(mg+ L") WSSV carrying capacity
Time Ammonia nitrogen concentration
Minimum Maximum Mean Standard deviation
0.05 2.94 x 107 9.43 x10° 5.65 x 10° 3.37 x10°
0 1.25 1.22 x10? 3.38 x 10° 1.96 x 10° 1.23 x 10°
3.0 1.33 x 10? 5.85 x 10° 3.19 x10? 2.36 x10°
0.05 5.07 x10? 7.82 x 10° 6.22 x 10° 1.43 x 10°
6 1.25 1.61 x 10? 9.17 x 10° 5.64 x10° 3.80 x 10°
3.0 2.56 x 10? 5.27 x10° 3.61 x10° 1.46 x 10?
0.05 2.24 x10° 6.72 x10? 3.94 x 10* 2.42 x10°
12 1.25 8.72 x 10? 1.69 x10° 1.22 x10° 4.22 x10°
3.0 1.11 x10* 1.32 x10* 1.22 x10* 1.09 x 10°
0.05 3.26 x10° 6.35 x10° 4.94 x10° 1.57 x 10°
24 1.25 1.35 x 10* 3.12 x10* 2.22 x 10" 8.86 x 10°
3.0 1.25 x10° 6.12 x10° 3.51 x10° 2.45 x10°
0.05 4.81 x 10* 9.20 x 10" 7.32 x 10" 2.26 x10*
48 1.25 1.12 x10° 2.03 x10° 1.56 x10° 4.54 % 10*
3.0 8.28 x 10° 1.23 x 10° 1.03 x 10° 2.00 x10°
0.05 1.24 x10° 5.16 x10° 2.72 x10° 2.13 x10°
72 1.25 7.40 x10° 1.16 x 10° 9.58 x10° 2.11 x10°
3.0 3.21 x10° 6.45 x10° 4.94 x10° 1.63 x 10°
0.05 8.57 x10° 1.10 x 10° 9.59 x10° 1.23 x10°
96 1.25 8.21 x10° 1.02 x10° 9.20 x10° 9.77 x10*
3.0 1.24 x10° 7.92 x10° 4.02 x 10° 3.48 x10°
2.3 WSSV
2.3.1 WSSV
WSSV 3, 3 WSSV
(P<0.05); 72h WSSV
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Fig.3 Effects of different ammonia nitrogen concentration on L. vannamei infected with WSSV
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2.3.2 WSSV WSSV
3. 3
12 ~48 h (P<0.05) 72~96h (P>0.05)
(P>0.05) .
3
Tab.3 Effects of different ammonia nitrogen concentration on white spot syndrome virus copy number in L. vannamei
WSSV /(copy * g")
/h /(mg e+ L") WSSV carrying capacity
Time Ammonia nitrogen concentration
Minimum Maximum Mean Standard deviation
0.05 2.94 x10? 9.43 x 10? 5.65 x 10 3.37 x10°
0 1.25 2.30 x 10 3.72 x10° 1.78 x 10° 1.78 x 10°
3.0 1.15 x10° 3.61 x 10’ 1.99 x 10° 1.41 x10°
0.05 5.07 x 107 7.82 x10° 6.22 x 10 1.43 x10°
6 1.25 2.90 x 10* 8.08 x 10 5.85 x 10" 2.66 x10'
3.0 3.57 x 107 4.46 x 10° 1.98 x 10° 2.18 x10°
0.05 2.24 x10° 6.72 x 10° 3.94 x10° 2.42 x10°
12 1.25 1.25 x10' 6.70 x 10 3.80 x 10 2.74 x10'
3.0 5.27 x 10° 2.88 x10° 1.64 x10° 1.18 x10°
0.05 3.26 x10° 6.35 x10° 4.94 x10° 1.57 x10°
24 1.25 3.69 x10° 9.96 x 10° 6.17 x10° 3.34 x10°
3.0 4.54 x 10 1.16 x 10° 8.39 x 10° 3.56 x 107
0.05 2.10 x 10° 1.67 x10* 8.11 x10° 7.66 x 10°
48 1.25 1.07 x10* 5.02 x 10* 3.42 x10* 2.08 x10*
3.0 3.81 x10* 7.95 x 10* 5.99 x 10* 2.08 x 10*
0.05 1.24 x10° 5.16 x10° 2.72 x10° 2.13 x10°
72 1.25 1.27 x10° 3.13 x10° 2.04 x10° 9.69 x 10*
3.0 2.91 x10° 4.44 x 10° 3.66 x 10° 7.63 x10*
0.05 8.57 x10° 1.10 x 10° 9.59 x10° 1.23 x10°
96 1.25 2.58 x10° 6.73 x10° 4.48 x 10° 2.10 x 10°
3.0 1.64 x10° 2.21 x10° 1.86 x 10° 3.09 x 10°
2.4 WSSV
2.4.1 WSSV
WSSV 4, 4 WSSV 0~24h
6.7% ( P >0.05) 48 h
(P<0.05); (P>0.05);
45.6% 33.3% 25.6%
§ 70 WSSV (+),NH,;~~N(3.00 mg-L")
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*ﬁ g 4518 WSSV (+),NH,;*~N(0.05 mg-L™")
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Fig.4 Effects of gradual changes of ammonia nitrogen on the mortality of L. vannamei
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2.4.2 WSSV
( 4) , 4 6 12 24 72 96 h
: 48 h (P<0.05) 6h
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Tab.4 Effects of gradual changes of ammonia nitrogen on white spot syndrome virus copy number in L. vannamei
WSSV /(copy * g7")
/h /(mg L") WSSV carrying capacity
Time Ammonia nitrogen concentration
Minimum Maximum Mean Standard deviation
0.05 2.94 x10° 9.43 x10° 5.65 x 10 3.37 x10°
0 1.25 8.08 x 10 7.98 x 10 3.33 x10° 4.04 x 10
3.0 4.38 x 10 9.03 x 10 6.83 x 10 2.34 x10°
0.05 5.07 x 107 7.82 x10° 6.22 x 10 1.43 x 10
6 1.25 4.96 x 10 1.18 x10° 9.09 x 10 3.64 x10°
3.0 1.02 x10° 2.06 x 10° 1.43 x10° 5.53 x10°
0.05 2.24 x10° 6.72 x 10 3.94 x10° 2.42 x10°
12 1.25 2.81 x10° 2.29 x10° 1.01 x10° 1.12 x10°
3.0 1.51 x10° 4.31 x10° 3.12 x10° 1.44 x 10°
0.05 2.46 x10° 5.15 x10° 4.12 x10° 1.45 x10°
24 1.25 3.26 x 10° 6.35x10° 4.94 x10° 1.57 x10°
3.0 2.07 x 10* 5.29 x 10* 3.48 x10* 1.65 x 10*
0.05 2.20 x 10* 7.95 x 10* 4.65 x 10* 2.96 x 10*
48 1.25 3.18 x10° 7.96 x 10° 5.04 x 10° 2.56 x10°
3.0 1.98 x 10° 4.03 x10° 2.75 x10° 1.12x10°
0.05 1.24 x10° 5.16 x 10° 2.72 x10° 2.13 x10°
72 1.25 6.28 x10° 1.24 x10° 8.58 x10° 3.30 x10°
3.0 1.27 x10° 3.02 x10° 1.94 x10° 9.48 x 10°
0.05 8.57 x10° 1.10 x 10° 9.59 x10° 1.23 x10°
96 1.25 2.46 x 10° 6.29 x10° 4.69 x10° 1.99 x 10°
3.0 4.12 x10° 9.41 x10° 6.55 x10° 2.67 x10°
3
2 NH, ( ) NH;
pH . . NH,
, pH
14 -17 . 18 R
19
o WSSV
WSSV o WSSV
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Effects of Ammonia Nitrogen Concentrations on Litopenaeus
vannamei Infected with White Spot Syndrome Virus

XIANG Yun' WANG Gang' GONG Yong' CHEN Zhaoming' ZHANG Rui’ SUN Chengbo'

(1. Fisheries College Guangdong Ocean University Zhanjiang 524025 China; 2. Tropical Invertebrates Aquaculture Research Center
of Guangdong Colleges and Universities Zhanjiang 524025 China; 3. Education Example Center Guangdong Ocean University
Zhanjiang 524025 China)

Abstract: Marine shrimp Litopenaeus vannamet inoculated with WSSV ( white spot syndrome virus) and cultured
in graduate and acute changes of ammonia nitrogen concentrations to observe WSSV proliferation in L. vannamei.

The ammonia nitrogen in the acute changes from the initial concentration 0.05 mg * L™ to 1.25 mg * L™'and 3.0
mg * L' produced a significant effect ( P <0.05) on the mortality of L. vannamei and the virus proliferation in
L. vannamei. The shrimps treated with ammonia nitrogen at an acute change of concentrations of 0. 05 mg °

L™" 1.25mg+L " and 3.0 mg * L' followed by inoculation of WSSV showed respective cumulative mortality
rates of 25.6% 34.4% and 48.9% respectively with the maximum virus contents of 9.59 x 10° 5.75 x10°
and 1.62 x10° copy * g~'. However the shrimps inoculated with WSSV prior to acute change of the ammonia
nitrogen concentrations had the cumulative mortality rates of 30% 38.9% and 48.9% respectively with the
maximum virus contents of 9. 59 x 10° 9. 58 x 10” and 4. 94 x 10° copy * g~'. Every group in the graduate
change of ammonia nitrogen had a lower mortality of the shrimps at 24 h but started to show significant difference
in mortality at 48 h ( P <0.05) . The shrimps inoculated with WSSV after treated with graduate change of ammo—
nia nitrogen concentrations of 0.05 mg * L™' 1.25 mg * L' and 3.0 mg * L' showed the cumulative mortality
rates of 28.9% 30.0% and 45.6% respectively with the largest virus contents being 9.59 x 10° 4.48 x 10°
and 1.86 x10° copy * g~'. The shrimps inoculated with WSSV before treated with the ammonia nitrogen at a
graduate change of concentration displayed cumulative mortality rates of 25.6% 33.3% and 45.6% respec—
tively with the largest virus contents being 9. 59 x 10> 8.58 x 10” and 6.55 x 10° copy * g~'. These results
showed that the WSSV carrying shrimps are likely easy to change from latent to acute infection when the ammonia
nitrogen concentration is changed more rapidly in culture of the shrimps. It is hence of paramount importance to
control the ammonia nitrogen content in water at a low concentration level to prevent the outbreak of WSS.

Key words: ammonia nitrogen; Litopenaeus vannamei; white spot syndrome virus; real-time quantitative PCR;

virus content



