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Fig. 1  Mortality of Litopenaeus vannamei infected with Vibrio anguillarum and WSSV at (19 1) °C
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Tab.1 Effects of different concentrations of virus for infection on the load of virus carried in L. vannamei at (19 £1) C
WSSV WSSV Load/( copy * g™")
/h a(2.3x10% ¢cfu * mL™")  b(2.3x10° cfu * mL™")  ¢(2.3 x10* cfu * mL™") CK(0 cfu * mL™")
Time
Mean Standard D Mean Standard D Mean Standard D Mean Standard D
0 9.2x100 4.5x100  9.2x100 3.8x100 4.4x100 7.0x10""  7.5x10> 1.7 x10?
6 LI1x10" 9.5x100 4.0x10" 1.7 x10' 5.4x10"  1.9x10' 3.6 x10° 5.6 %10
12 2.3x10" 1.8 x10' 5.0x100 1.9 x100 1.5x10*>  1.5x10? 3.0x10"  2.2x10'
24 7.4%x10" 6.9 x10' 1.4x10" 1.9x100 2.3x10"  7.2x100 6.3x10°  1.1x10°
48 1.7%x10" 1.9 x10' 4.4%x10" 7.7 %100 3.6x10" 1.7 x10' 1.4x10*> 1.2x10'
72 5.2x10" 2.8 x10' 3.2x10°  1.0x10° 6.8x10"  8.0x10' 8.6x10° 9.6x10°
96 2.3x10"  1.1x10' 2.2x10"  9.2x100 3.2x10"  3.2x10' 3.9x10°  3.3x10°
2.2 (25+1)C WSSV
2.2.1 (25 1) C WSSV 2 (25«
1)C 0~24h 4.4% (P >0.05) 48 h WSSV
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Fig.2 TImpact of temperature at (25 +1) °C on L. vannamei infected with V. anguillarum and WSSV
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2 (25+1) C
Tab. 2 Effects of the temperature at (25 +1) “C on the WSSV load of L. vannamei infected with

different concentrations of the bacteria

WSSV WSSV Load/( copy * g™")
M (2.3%10° cfu s mL™") b (2.3x10° cfu*mL™") ¢ (2.3 x10* cfu* mL™") CK (0 cfu* mL™")
Time
Mean Standard D Mean Standard D Mean Standard D Mean Standard D
0 5.5%x10°  2.9x10° 3.3x10°  1.2x10° 2.5%x10°  7.0x10° 6.5%x10>°  5.5x10°
6 4.0%x10* 4.3 x10? 1.8 x10*> 1.2x10? 7.1%x10* 3.0 x10? 1.1x10*> 9.7 x10"
12 5.1x10°  3.3x10° 3.0x10°  2.6x10° 3.5x10°  1.2x10° 1.4x10*>  9.5x10'
24 3.8x10° 4.5x10° 4.3%x10*>  2.5x10° 6.8x10° 2.5x10° 6.0x10> 3.5x10°
48 1.3x10*  4.0x10° 5.5x10*°  3.1x10° 1.8x10° 6.8 x10° 1.9x10°  7.9x10°
72 6.1x10°  3.0x10* 1.7x10*  3.5x10° 1.2x10*  2.9x10° 2.3x10*  3.3x10°
96 2.7x10° 1.3 x10° 3.5x10°  2.2x10° 5.5x10° 2.8 x10* 2.0x10°  1.4x10°
2.3 (31 £1)C WSSV
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Fig. 3 TImpact of the temperature at (31 £1) °C on L. vannamei infected with V. anguillarum and WSSV

3 (81x1)C
Tab. 3 Effects of the temperature at (31 £1) “C on the WSSV load of L. vannamei infected with

different concentrations of bacteria

WSSV WSSV Load/( copy * g™')
M (2.3%10° cfu s mL™") b (2.3x10° cfu*mL™") ¢ (2.3 x10* ¢fu* mL™") CK (0 cfu » mL™")
Time
Mean Standard D Mean Standard D Mean Standard D Mean Standard D
0 1.6 x10°  2.2x10 8.8x10" 1.9 x10' 3.3x10> 6.6 x10' 3.7x10* 2.9 x10°
6 1.6 x10° 2.2 x10 3.2x10" 1.2 x10' 2.2x10" 1.4 x10' 1.1x10° 1.0x10
12 4.3x10* 1.7 x10 1.8x10°  3.0x10° 4.8x10* 1.8 x10 4.6x10"  7.6x100
24 7.1x10* 7.7 x10* 2.3x10°  1.0x10° 1.6 x10° 3.6 x10° 2.8x10*  6.1x10'
48 3.6x10° 2.8 x10° 1.4x10*  3.3x10° 1.3x10"  6.2x10° 2.2x10*  1.1x10*
72 2.4x10°  5.4x10* 1.1x10°  4.1x10" 6.5x10*  3.5x10* 1.5x10" 6.3 x10°
96 9.4x10* 2.8 x10* 1.4x10*  3.0x10° 1.4x10"  3.0x10° 1.3x10*  1.7x10°
2.3.1 (31 1)< WSSV 3
(31 +1)C 0 ~24 h 3.3% 48 h B A
. 72h WSSV (37.8%) (5.6%)

¢ (2.3x10%cfu*mL™" 16.7%) .b (2.3 x10° cfu * mL™" 20.0%) a
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(2.3 x10° cfu * mL™" 67.7%) B (58.9%) A (70.0%)(P<0.05)., 9 h
WSSV (42.2%) ¢ (P <0.05)
a 83.3% »
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The Pathogenicity of Vibrio anguillarum and White Spot Syndrome Virus
against Litopenaeus vannamei under Different Temperature Conditions

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

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

Abstract: Litopenaeus vannamei were infected separately or co-infected with Vibrio anguillarum and white spot
syndrome virus ( WSSV) at different concentrations under three different temperature conditions ( 19 £1 25 *
1 31 +1 C). The infected L. vannamei were sampled at the 0 6 12 24 48 72 96 hrs after infection to ob—
serve and record their infection rate and mortality and determine their WSSV load. The cumulative mortality and
WSSV load of L. vannamei infected were found lower than 11.1% and 1.2 x 10’ copies/g respectively during
the experiment at the temperature of (19 £1) °C. At the temperature of (25 1) C the cumulative mortality of
L. vannamei was significantly different between the single infection of WSSV and the co-infection of WSSV and
V. anguillarum at 48 h =96 h ( P <0.05) and between the co-infection groups ( P <0.05) with the maxi—
mum mortality of the co-infection group at the concentration of 2.3 x 10° ¢fu * mL ™" being 77.8% . At the tem—
perature of (31 £1) C  the cumulative mortality of L. vannamei in each infection group began to increase at 48
h and the virus replication and the cumulative mortality of L. vannamei was significantly higher in the co-infec—
tion group than in the WSSV infection group. Therefore V. anguillarum and WSSV had a low pathogenicity at
the lower temperature. As the temperature increased the pathogenicity of Vibrio anguillarum and WSSV in co—
infection increased with the temperature. That means temperature could significantly affect the pathogenicity of
V. anguillarum and WSSV.

Key words: temperature; Vibrio anguillarum; white spot syndrome virus; Litopenaeus vannamei



