1100°%

UNN 3

10

13

14
15
16.
1
18
19,
20.
21,
22.
23.
24,

6x10

Acetone

Acid fuchsin
Agar

Alpha naphthol
Ammonium oxalate
Arabinose

Beef extract
Bacto-peptone
Bromthymol blue
Carbon fuchsin
Crystal violet



25,
26.
21,
28,
29,
30.
3L
32
3.
34,
3,
36.
3.
3.
3.
40.
41.
42.

13

Dextrose
Dimethyl-alpnaphthylamine
Dipotassium phosphate
Disodium phosphate
DL-Phenylalanine

95% Ethyl alcohol

Ferric chloride

Gelatin

Glucose

lodine

Magnesium sulfate
Malachite green

Mannitol

Methyl red

Methylene blue
Monoammonium phosphate
Phenol red

Potassium iodine

electrophoresis
Horizontal

(Autopipette)

(-20°c)
Ammonium per sulphate
Agarose

43,
49,
50,
5L

52,
5.
54,
5.
5.
o7,
58,
5,
60.
61,
62
63.
64

10
1L

13
14,
15
16.

15

Potato dextrose medium
Potassium nitrate
Polypeptone, buffer peptone
Potassium  hydroxide
pellets

Safranine

Sodium citrate

Sodium chlorice
Sodium- hydroxide
Sulfanilic acid

Starch

Soytone peptone
Trypticase

Tryptose

Urea

Xylose

Yeast extract

Zinc dust

Bromphenol blue
Chloroform

CTAB
Deoxynucleotide
triphosphate (dNTPs)
Ethidium Bromide
EDTA

99.5% Ethanol
Glycerol

Isoamy! alcohol
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18.
19
20,
21,
22,
23,
24,

11

111

MgCl

Oligonucleotide primer
PCR Maching
|OXPCR buffer

Phenol

Microtube
Microcentrifuge

Tris (hydroxy methyl
Aminomethane)

B. subtilis
(

S I~ SUR RS

o
wW

20,
26.
21,
28

29,

30.
3l

) 5
2
5)
2542
2543
2543

Sodium Acetate
Rnase-A
Spectrophotometer
Taq Gold DNA
polymerase

TEMED (Tetramethyl
etherlene diamine)
UVP-Transilluminator
Xylenecyanol
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3 2
1-15
112 (Kim, 1996) 25
25 15
pH-meter pH buffer 4.01,7.02 3
113 (Martin, 1993)
105
dessicator
100x[ +porcelain crucible)-( +porcelain crucible) /
114 (Martin, 1993) 2 32
high-form porcelain crucible 350
1 desicator
Ash, = @)/ (o)l x 100
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axl porcelain crucible Ash
= porcelain crucible
= porcelain crucible !
I = 100-% mineral content (ash)
12
121 ( | 10" 1
! %9 20
101 10
106 (Sirokin Cullimore, 1969)
122
104 105 106 dilution pour plate
1 3 Nutrient Agar
(NA) ( ) (Sitockin Cullimore, 1969) 3
24-43
2. Bacillus
21 112
Loop (eSS Stresk NA
24 streak NA
(
( ) NA
24 Slock cuiture NA
1) 240
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Bacteriology
221

222
223
224
225
226
22.1
228
229
2210
2211
2212
2213
2214
2215
2.2.16

Nutrient Broth (NB)

2217
NB

2.2.18

2.2.11

2.2.19

19

Bacillus
Bergey’s Manual of  Systematic
' NA
( )
( )
( )
Catalase (Gunther and White, 1961) ( )
( )
( )
Mannital ( )
Xylose ( )
Arabinose ( )
( )
Voges - Proskauer (VP) ( )
gelatinase (Mac Faddin, 1980) ( )
( )
Reduce Nitrate (Mac Faddin, 1980) ( )
30 40 50 55
30 40 50 55
1
5.1
2.2.16
tu !
NB 1
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3 B. subtilis

31 6 Bipolaria oryzae (DOA-PPF  43-21)
Fusarium oxysporum (DOA-PPF 43-138) Collectotrichum glyosporioides (DOA-PPF 43-136)
Phytopthora palmivora (DOA-PPF 38-4) Phytopthora parasitica (DOA-PPF  30-1)
Pyricularia grisea (DOA-PPF 43-108)

Potato Dexdrose Agar (PDA) ( ) 35

3.2 B. subtilis B. oryzae
DOA-PPF 30-1 F. oxysporum DOA-PPF 43-138 c. gloeosporioides DOA-
PPF 43-136 P. palmivora DOA-PPF 38-4 P. parasitica DOA-PPF 30-1 P.

grisea DOA-PPF 43-108 PDA ( )
20 1 B.
oryzae F. moniliforme C. gloeosporioides P. palmivora P. parasitica P. grisea
35 (cork borrer) 5
PDA
B. subtilis 24
2 ( ) 2
3 B
subtilis

[ - ] X100



(e * « «figiumii *
| « » M

2 4
FUIFDI

(00

&
HUYD

o

A
HUANITY



41
411 . subtilis
412

Saline - EDTA 30

37
DNA extracting buffer

(25:24:1)

sodium acetate pH 5.2 110
2

20 /
-0
413
Spectrophotometer
ODAIODA
414

(Vettori ¢t d., 19%)

22
RAPD-PCR

2XTY g

184
41 0.6

lysozyme powder

waterbath shaker 03
50 10
3,000 rpm 15-20
( ) I M
70 80 90

TE buffer 100

0 2

0B  ODA)
1.7-20 (Romimus, Parker and Morgan, 1997)

ODB)

(JAg/ml) = (ODA&) x (dilution factor) x (50[Tg/ml)
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4.2 Annealing
Taq Polymerase
RAPD-PCR

42.1 RADP-PCR  (Williams et
al., 1990) ( 2400 thermal cycle (Perkin Elmer)
amplification PCRIRAPD 5 T
Taq Polymerase
Ampli Tag Polymerase 0625  (Vettori , 1996) 1
(Batinic 1998) 125 (Romimus, Parker and Morgan, 1997)
1247 = 57 AAGAGCCCGT-37 125 pmol 25 pmol
Batinic et al. (1998)
Annealing 3 15 36
20 RY) 20 40
20

422 PCR-products gel electrophoresis 20
(18 PCR reaction DNA marker 2
Loading buffer) load 18% (WW) agarose gel ~ TBE electrophoresis buffer (89
mmol/L Tris base, 89 mmol/L boric acid, 2 mmol/L EDTA) !

100 35 05 [Tg/ml
ultraviolet
UV-Transilluminator Gene
tools match and Gene Directory (syngene)
43 MgCI2 Tag
Polymerase RAPD-PCR
431 4.2
MgClj 3mM 4 mM 45 mM  Amphi Taq Polymerase

0625 .1 125 1247 = - AAGAGCCCGT-3
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125 pmol 25 pmol Batinic et al.
(1998) predenature 94 130
3 denature 94 15 annealing 36
15 extension 72 2
poste extension 72 2
432 PCR-products ~ gel electrophoresis 422
D, B. subtilis RAPD-PCR
51 RADP-PCR  (williams et
al., 1990) 2400 thermal cycle (Perkin Elmer)
amplification PCR/RAPD 25 1 1 2
2 RAPD-PCR
(T)
L PCR huffer 25 (dl 10X
2 MyCL2 2001 4 raM
3 ONTP 25X\ 100 JLtmol/L
4. Primer 10T 25 pmal/L
5. DNA-Template 10J1 50 ng
6.  Tag Polymerase 0.1TL 1 Unit
7. distill. Water 159 J11
Total 250\
' 8 OPR-1 = 5-TGCGGGTCCT-3 OPR-2 = 57

CACAGCTGCC-3 OPR-13 = 5-GGACGACAAG-3 OPR-15 = 5 GGACAACGAG-3 OPR-
16 = 5-CTCTGCGCGT-3 OPR-20 = S-ACGGCAAGGAG7 1247 = 5- AAGAGCCCGT-3
1252 = 5-GEGGAAATAG-3/ 1253 = 5-GTT TCC GCC C- ' (Vetton el al, 1996) 10
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Batinic et al. (1998)
predenature 94 130 3 denature 94
15 annealing 36 15

extension 72 2 poste extension 72
2

5.2 PCR-products gel electrophoresis 20
(18 PCR reaction DNA marker 2
Loading buffer) load 18% ( /V) agarose gel ~ TBE electrophoresis buffer (89
mmol/L Tris base, 89 mmol/L boric acid, 2 mmol/L EDTA) 1
100 35 0.5 JTg/ml
ultraviolet
Gene tools match and
Gene Directory (Syngene)

6. B. subtilis 35
RAPD-PCR cluster analysis

@) 0)
(Burr Pepper,
1997) (genetic ~ similarity)
Jaccard = J( 3 nh-ndo a |
lanea b & 2
0 1 0 =
1 dendrogram
RAPDistance, Version 104 Armstrong, J. ., Gibbs, A.J., and Weiller,G.

(ANU, Camberra, ACI 2601, Australia)
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