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Effects of non-biologic environmental factors on
Penaeus chinensis infected by the explosive epidemic disease virus
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WU Zhong—hua2, CHEN Zhong—kel, ZHANG Hong—wei1
(1. Ljfe Science College, Shandong Univesity, Jinan 250100, China;
2. Department ¢ Biology , Huanggang Normal College  Hubei, Huanggang 436100, China)

Abstract: The effect of nombiologic environmental factors under satured dissolve oxygen concentration on
Penaeus chinensis infected by explosive epidemic virus was studied. The level of salinity, temperature, pH and
NH3N was changed, according to the orthogonal table. Factors appeared different influence degree at the
different stages after infection. In 3— 4 days the influence degree of these four factors from heavy to light was
salinity, pH, temperature and NH3-N, but from the fifth day the order was changed as NHs-N, pH, temperature
and salinity. After that, the level of salinity was fixed and the level of temperature, pH and NH+N was changed
, according to mixed level of orthogonal design. The result showed that the influence degree of three factors from
heavy to light was temperature, NH>N and pH. This result accorded with the explosive time of the shrimp
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disease n shrimp culture industry in China. The relationship among environmental factors, and incidence of the

disease and mortality rate of Penaeus chinensis was discussed.
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, Lo 34 Tab.1 The experiment of orthogonal design
) L8] (C) pH (mg* 17 Y
( ) ( 1 ) 1 17~ 18 10%2 6.50~ 7.20 0.75~1.32
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pH ,
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2
2.1
, pH 8 pH 9
5h 8.41 pH 6.5 ,1h 7.01,
, CO2 , NaxCO3 Ca( OH)»
pH 8. 40 ; H»Si03 HC1 pH 6.5, 7.00 ,
2
Tab.2  The dynamic changes of factors in culture waters
(A) (D)
(C) (B) PH(C) (mg L~ 1Y (mmols L™ 1) (mge L™
1 17~ 18 102 6.5~ 7.2 0.751~ 1.234
2 17~ 18 20%2 8~ 8.12 2.156~ 2342
3 17~ 18 3512 8.9~ 8.51 2.984~ 3.325
4 2012 10£2 7.98~ 8. 14 3.15~ 3.27 372~ 4.20 0.17~ 0.223
5 2012 20%2 9.11~ 8.61 1.057~ 1.326 5.06~ 6. 72 0. 128~ 0.184
6 2012 3512 6.58~ 7. 18 2.25~ 2.588 2.89~3.%4 0.215~ 0.279
7 25~ 27 102 8.95~ 8.76 1. 83~ 2.655 4.52~ 6. 24 0. 125~ 0.151
8 25~ 27 20%2 6.63~ 7.05 3. 18~ 3.38 2.63~3.49 0.322~ 0.392
9 25~ 27 3512 7.92~ 8. 1.212~ 0.8 4.47~4.35 0.10~ 0.15
2 6 8 pH , pH ,NHsN , NO-N
) , 8 8  96h
, 6 136h
2 5~ 6 2 2
C ) ;
. pH ,
OH™ €03~ HCOs™
2.2
3 3~ 5d 4 ,
, 3~ 4d,
pH ; 5d, pH
3~ 4d, , s s
; 5d , ;3~ 5d pH
3~ 4d pH
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3
Tab.3 The dead number of infected shrimps

1d 2d 3d 4d s 6 7d 8d 9d
| s 1 1) 0 0 1 0 2 1 0 2 0
8§ 1) 0 0 4 0 2 1 0 1 0
7 0 0 1 0 0 1 0 2 0
2 14
7 0 0 0 1 0 0 1 1 0
7 0 7
3 14
7 0 7
I 14 0 0 0 0 0 1 0 0
7 1 1 0 1 0 0 2 1
4 12
5 1 0 1 0 1 0 1 1
1 0 0 1 1 4 3 1 1
5 21
10 0 0 0 2 3 3 1
1 0 0 0 1 2 1 5 2
6 20
9 1 0 2 0 0 2 1 2
1l 20 1 0 0 0 0 0 0 0
6 3 0 1 0 0 1 0 1
7 12
6 2 1 0 0 1 1 0 0 1
8 0 0 1 2 4 1
8 16
8 1 0 0 1 2 4
10 0 2 2 0 3 3
9 19
9 3 1 0 2 1 2
il 20 0 1 0 0 0 0 1 0 0
4 3~ 5

Tab.4  Analysis of the orthogonal experimental ranks from the third to the fifth day

(A) (B) (C) (D)

1 2 3 1 2 3 1 2 3 1 2 3

3 92.9 37 754 559 8.2 16.1 1059 89.8 40.9 55.8 108.6 67.7 52.6 5.8 97.9 45.3 BCAD
4 97.6 54.5 953 431 8.0 43.1 1164 73.3 5.4 72.7 1183 61.9 .7 6.6 102.6 40 BCAD
5 115.5 89.3 139.6 50.3 118.1 90.2 1361 459 105.3 9.1 146 52.9 1283.4 74.2 46.8 72.6 DCAB

3d & F 5 3d 5 F
5) 3d (P<0.05), Tab.5 The result of F test in the third day and fifth day
pH (P<0.01) 5d |, F
(P<0.05), 3d 5
(P< 0.01) (A) 6.25" 5.4
(B) 18.16" " 4.6
pH(C) 10.56" " 6.57"
’ NHyN(D) 5.43° .78
S (P< 0.05), % * (P< 0.01)
) 3d
5d A2B3CiD2 A3B2CiD3 Ai1B2C2D2 A2B2C3D:1 A2B3CiD2 A1B2C2D2
) ( 5 ) A1B2CoDa ( 2,
) A2B3CiDo( 6, pH
) 6 21.4%  45% 8 , 6

100%
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1998 (25~ 27) ,
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:3d pH
6 Lo(2x 3)
Tab.6  The experimental design and result of mixed level orthogonal table
(%)
. pH e -1
(€ (mgr L7y 2d 3d 4d sd 6 7d 9d 11d
1 42 I5~16 6.5+05 <05 2.4 2.4 4.8 4.8 4.8 7.2 9.5 5.6 88.2
2 41 15~ 16 8.0%0.1 1 4.9 7.3 21.9 26.8 317 4.1 4.1 38.9 48.6
3 40 15~ 16 9.1- 0.5 ) 5 7.5 7.5 15 15 25 25 21.5 50
4 29 26~ 27 9.1- 0.5 1 27.6 58.6 86.2 93.1 100
5 28 26~ 21 6.5+ 0.5 ) 5.2 74 92.8 97.2 100
6 29 2%~27 8.0%X01 <05 3.4 13.7 62. 1 69 72.4 %3.1 100
3d 66 6.9 16. 6
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