(Refrigerated centrifuge) Centrikon T-42K

Kontron Instrument Inc., Germany

(Refrigerated centrifuge) J2-21
Beckman, USA
(pH meter) 240 Coming, USA
(Vortex mixer)  G560E Scientific Industries, Inc., USA
(Autoclave) HA-36 Hirayama Manufacturing
Corporation, Japan
(Incubator) RO-8 Memmert, Western Germany

(Psychrotherm controlled environment incubator

shaker) 6-21 New Brunswick Scientific, USA

(Tryptic soy broth) Difco Laboratories,
USA

(Tryptic soy broth) Difco Laboratories,
USA

(Thiosulfate citrate bile salt sucrose

agar) Difco Laboratories, USA

Grobest, Thailand



1. Bacillus s11

(2539)
2. Viibrio harveyi 1526
1. Bacillus S11
Bacillus s11 ( .2
30° 200 24
2
( R )
2. Bacillus S11
Bacillus 11 1 13
Bacillus 1 (
2539)
Bacillus s11
total plate count
3.

1,000

15

23



24

1.0-1.3 ' 1 4
(ppt)
4. 100
41 1
postlarvae 24 (PL24)
1,000 . . ( ) 4
40,000 (40 . )
(Closed System) (Fast Menasveta, 1998) 3
2
1 (Control) Bacillus s11
2. Bacillus s11
4.2 2
postlarvae 24 (PL24)
4 30,000 (30 .Y
3
2 2 Bacillus s11
4.3 3
postlarvae 25 (PL25)
4 40,000 (40 .Y
3
2
1 (Control) Sac/7/us S11

2, Bacillus s11 1
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4.4 4

postlarvae 25 (PL25) 1,920
2 .. 600 . . ( )
4 80 (40 )
3 2
1 (Control) Bacillus 11
12 (12 )
2 Bacillus 11 12 (12
)
4.5 5
postlarvae 15 (PL15) 960
2 .. 600 . . 4
80 (40 =
3 2
1 (Control) Bacillus 1
6 © )
2, Bacillus 11 6 ©
)
1 15 2
3,4 5 20
1 C ) ()
2. Bacillus s11 Vibrio spp.
Total plate count
3. Bacillus 11 Vibrio spp.

Total plate count
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4. Bacillus s11 Vibrio spp.
Total plate count
Bacillus s11 (
1) Vibrio spp. (
4)
5.
- (NH4)  Ammonium test kit Merck, Germany
- (N02) Nitrite test kit Merck, Germany
- (POB) Phosphate test kit Merck, Germany
- (Alkalinity) Phosphate test kit Merck, Germany
- Thermometer
- (DO) DO meter
- pH meter
- Refractometer
(%)
5. (challenge test)
45-50 4.2
4.4 4.5 80x87x87 4
400 3
20
Vibrio harveyi 1526
2% ( / ) 30° 200
18-24 8,000 / 4° 15
Vibrio harveyi 1526 1 Total
plate count Vibrio

harveyi 1526



Vibrio harveyi 1526
, 2541)

1 (cumulative mortality)

2. Bacillus s11 Vibrio harveyi
count 2

3 Bacilus 1 Vibrio harveyi
count 2

Bacillus s11

6.

(

Vibrio harveyi 1526

Vibrio harveyi

Bacteriology (Baumann Schubert, 1986)

( 1-4)
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107 CFU/ml (

Total plate
Total plate

Vibrio harveyi

10 )

(hepatopancreas)

37° 18-24

Vibrio harveyi 1526

Bergey' Mannual of Systematic
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(Motility test medium) ( 5)
1% 37°
( 1 24
3%
! (Tetramethyl
paraphenydiamine dihydrochloride) 1% ( 5)
10
(Cytochrome oxidase) N,N,N,N-Tetramethyl-p-phenylene-diamine)
dihydrochloride oxidized cytochrome C Wourster's blue
cytochrome oxidase
(Tryptophane broth) (
6) 1% 37° 24
(Kovac's reagent) ( 6) 1-2
(Tryptophanase)
Huge and Leifson’ O-F medium ( 11)
2 : 2

37° 48
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Oxidation

2 Fermentation
(Nitrate broth) ( 7
1% 37° 24
1 (Sulfanilic acid) 2-3 (OC-napthylamine)
( 8) 30
(Diazonium)
(Azodye)
? ( 8)
37° 48 ( 9)
? (Voges proskauer test)
72 8)
1% 37° 48
(a-napthol) 5% 03 . ( 7)
40% 02 . 10 24
(Acetoin) (Butylene

glycol pathway) 40%

(Diacetyl)



10)

0-10% 37°

37° 24

9) 1%

1% 37°

24

37°

Duncan' multiple range test

(Simmon'

18-24

2-7

95%

citrate agar) (

30

1%
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