(

| 2549)

- 250530)

8,500

gene pool



(Alexander, 1976)

Mesophiles 25-35
1545

Psychrophiles 20

Thermophiles 4565
obligate  thermophiles 40

(Brock, 1966)
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(Brown, 1978)

(Alexander, 1976)

B. subtilis

Trichoderma Gliocladium Agrobacteriwn Streptomyces Bacillus Pseudomonas (
! , 2540)

B. subtilis

( 2535)



B. subtilis

( . 2540;
, 2542)

Bacillus

B. megaterium
B. fastidious I allantoin agar B. subtilis
nutrient agar (Sneath, Mair and Sharpe, 1968; Gordon,
Haynes and Hor-Noy Pang, 1973)

(Waksman, 1961)
(metabolism)
(Bu'lock, 1961; Katz and Deamain, 1977)
(secondary metabolism)
(secondary metabolite)

(Kurylowicz, 1976)

B. subtilis AP01 2
(colonization) B. subtilis AP0L
P. palmivom
Colletotricum  truncation Scleroticum
roljaii B.

subtilis 1



1 5. subttlis

Mycobacillin

Subtilin (Jansin and Hirshmann, 1944)
Bacilysin

Bacillomycin

Fungistatin

Bulbiformin

Bacillin

Subsporin

Bacillocin

Mycosubtilin (Katz and Demain, 1977)
lturin

Rhizocticins

Ristocetin

Surfactin

Chlorotetain

Fengycin

Botrycidin

Alboleutin

Xanthobacidin (Huang and Chang, 1975)
Bacilysin

Fengymycin (Loeffler et al., 1986)



( lin, 1979; Pelczer et al., 1981)

Bacillus
L
bacitracin
2.
active
1 polymyxin B gramicidin
3,
puromycin
(Wolin, 1979)
4,
edeine
RNA , RNA

(peptide antibiotics)

semipermeable membrane

1
(Wolin, 1979)

puromycin

mMRNA

( 12534)



5. (intermediate metabloism)

sulphanilamide

( 2534)
Mckeen et al. (1986) B. subtilis Monilinia
fructicola
B. subtilis M. fructicola B. subtilus
(Michener and Snell, 1949; Asante and Neal, 1964)
B. subtilis

(Aldrich and Baker, 1970) Selcnocycin (MZ51)
B. subtilis MZ51 firsariosis

Fusarium oxysporum f. sp. dianthi

Bacillus

B. subtilis
: (Pusey et al., 1988)

B. subtilis

B. subtilis 5 Phytophthora palmivora
B. subtilis AP0l
Xanthomonas campestris pv. citii Fusarium  roseum

Pythium sp.

p. palmivora Collectotricum truncatum Sclerotium  truncation
( , 2536; , 2535) B. subtilis
NSRS 89-24 B. subtilis NSRS 89-26
B. subtilis
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NSRS 89-24 8
8. subtilis NSRS 89-26 7
Bacillus amylase I
Bacitracin, Gramicidin , Subtilin Biocin B. licheniformis, B. brevis, B. subtilis
B. cereus B. licheniformis B. megaterium
Hemilasia vastatiio B. aureus
Sclerotiam rolfsii Rhizoctonia solfmi (Pleban, Ingel and Chet, 1995)
B. subtilis

(Corke and Risbeth, 1981; Sinclair et al, 1989)
(Reddy and Rage, 1989) B. subtilis
Yanthobacidin (Huang and Chang, 1975) Subtilin (Jansen,
1944) Bacilysin Fengymycin (Loeffler et al., 1986)

(2536) P. palmivora C. truncatum
. roljsii B. subtilis AP0l
(2536) F. oxysporum Pythium
sp. B. subtilis APO1
B. subtilis APO1 B.

subtilis AP01 lysis



Isozyme Caledia captiva (Moran, Wikinson and Shaw, 1989) Serotyping
Bacillus cereus (Shinagawa, 1993) Plasmid

Profile B. cereus '

(Debuono et al., 1998) Polymerase Chain Reaction

(PCR) Randomly Amplified Polymorphic DNA (RAPD) Restriction Fragment Length
Polymorphism (RFLP) Amplified Fragment Length Polymorphism (AFLP)

Randomly Amplified Polymorphic DNA Polymerase Chain Reaction (RAPD-
PCR) : 8-10
(William et al., 1990; Welsh and McClelland, 1990)
Polymerase chain

(53

RAPD

(Polymorphism)

(Staub

and Megtic, 1993, Bardakci and Skibinski, 1994)
(Nilsson et al., 1998; Batinic et al., 1998)



RAPD-PCR
Species (
RAPD hands Species isolate
species
DNA  hybridization probes (Johanson et al., 1994) RAPD-PCR
Restriction Fragment Length Polymorphism (RFLP), |sozyme

( , 2543) RAPD Species

(Cocconcelli et al, 1997, Niemann et al, 1997)

genomospecies (Oakey, Ellis and Gibson, 1996; Permual
Pillay and Pillay, 1996)

RAPD species
Bacillus  thuringiensis
(Brousseau et al., 1993) genetic diversity pattern
(Sikora et al., 1997)

Sphageropsis - sapinea 2
morphotype A morphotype B ' RAPD

(Smith and Stanosz, 1995; Stanosz, Smith and Guthmiller, 1996)

Stephan, Schraft and Untermann (1994) RAPD
Bacillus licheniformis Bacillus spp. 46 B.
licheniformis 10 ;! 10
RAPD Bacillus  spp. 8 B
licheniformis RAPD

Bacillus spp.
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Stephan (1996) RAPD B. wins, B. lintus
B. cereus 25 22 5
B. lintus 3 B. cereus
RAPD
B. cereus
Ronimus, Parker and Morgan (1997) ! RAPD
Thermophilic Mesophilic

Thermophilic 55

Bacillus stearothermophilus B. kuastophtius B. coagulans B. spracicus B.
themiodenitrificans B. thermocatenualatus B. thermoleovans B. licheniformis B. brevis B.

thermoglucosidasius B. caldolyticus B. caldotenas B. caldovelox B. thermocloacae B.
smithii mesophiles B. pumilus B. subtilis B. megaterium B. circulons B.
aureus B. mycoides
Batinic et al. (1998) RAPD
B. subtilis 1 Pythium  ultium
probe B. subtilis, B. licheniformis

B.  amyloliquefaciens
P. ultium
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