9 - Gos
q_p\’ =4 e v
AIANET AMENTA uaznalnmsnlugulsnvives

Bacillus subtilis -
do '
A Study on Characterization and Mechanism of Biological

Control of Rice Diseases by Bacillus subtilis 4 o0, ~0

I(lﬂouo o
¥ o emen = e ¢ @ o
Ha3HMan 01503905 IAMITIRNUS -
Py = = = d
AMATTIBUAT AMZINITIART
Lae
Juoﬁ "*4

‘zaqmammﬁ?mqm AuslHA se 53
s 7

- - - )
MAIBIGATIINGT ARZINEIMEAT

=8 wr a d
HUVINEIRSNIVATHATHAS

—_— e
Order Key..[¢l4y ey 2 BELE N Tt AP
- 7
I T TR A R H14 ) T e
BIB Key.. 7V - ARG Lo

auidseildsumsmiuruun el sananduiuliedt bese)



(2)

unfnde

Bacillus subtilis NSRS 89-24, 89-26 ung B1 gnmibwuansaui@mediugdunidifindse
dounafiGounyidos 1ﬁtﬂumtmﬁw‘l’mwﬂsﬂi’fﬂ NISAUAY nmn‘s‘rgwaﬁfauuﬂﬁﬁv Xanthomonas
campestris pv oryzae Wu1% B subritis B eunadheennl§Sniresmuindudimandy Wqegadle
LE"U\‘IIl'Hﬂ“IH'l? Czapele Dox Broth (CDB) +1% yeast extract i1 MIC 4d2 MBC voamsazaioUsinein
WadUD B. subrilis BI ABIE X campestris pv oryzae UR WAL 1:8 uag 1:4 a vy nsvaaes
ol §UAmswudl B. subtilis NSRS 89-24 fidududemndu Tnveudon Pyricularia  grisea
WnZ Rhymchosporium oryzae W lnudauSnndutelusenade B, subrilis NSRS 89-24 uazides 1w
res walumsiiasudannnsadiemslf¥ucuos B, subrilis NSRS 89-24 «Aﬁqﬁﬂmﬁnﬁﬁnzmuﬁv1
wddeuthgemisdsado annragalunsadieru§iucfensmeidoiluems poB W
nat s Ju ﬁmmwnmsﬂﬁ%usmnammﬁyuqtéaIﬂﬂﬂ‘lmﬂmzﬂauﬁwmmnﬁaﬁ pH iy 2.0 oy
afindae 80 % wonsuen msUfFmefiadald mwedudfinmadulaveadesfimedldn duly
fi'mﬂmu-nmn”';aﬂﬁmﬁQﬂﬁmi:Iﬂumsﬂﬁ%'nwtﬁamnqmu‘lﬁ'ﬂﬁmqamsﬁﬁwuﬁ’nymzmmmz
TtWes UBAVINT B. subsilis NSRS 89-24 Gaermsnndamisszmefifgnilumsdmsuuuding
saiudansenvesaled Rhizoctonia oryzae WALIIA sclerotium Y8 R.solani MIFINAIIINAIA
_Nﬁﬁ"lo’fqmmﬁmgumga’lumﬁ1*: PDA



P

(3}

Abstract

Bacillus subtilis NSRS 89-24, 89-26 and Bl were used for demonstration on
antagonistic activity against bacteria and fungi which generate major diseases of rice. On the
growth control of Xanthomonas campestris p.v. orvzae causing bacterial leaf blight in rice
was conducted, using the antagonist B. subtilis Bl, It is found that antagonist B. subtiis Bl
having an advantage to impede the growth of X.campestris p.v. orvzae. Yet such an outcome
derives from B. subtilis B1 producing antibiotics to the great extent when was grown in
CDB+1% yeast extract medium. MIC and MBC of the B. subtilis B1 culture filtrate against
X.campestris p.v. orvzae were 1:8 and 1:4, respectively. The ability of B. subtilis NSRS 89-24
to inhibit the fungal diseases in rice; Pyricularia grisea and Rhynchosporium oryzae was
tested in vitro . Having cultured both for 48 hours, there was a clear zone between B. subtilis
NSRS 89-24 and both fungi. The fungicidal activity suggests that B. subtilis NSRS 89-24
produced antibiotic substances as a water-soluble material, discharging in culture medium.
Maximum inhibition apparently demonstrated following the growth of culture in PDB
medium for 5 days. Antibiotic substances extracted with 80% ethanol from cell-free culture
medium and precipitating with 12 N HCI (to pH 2), also inhibited growth of fungi when
applied to the cut edge of growing mycelium. Microscopic examination revealed swollen and
vacuolated mycelia. Likewise, the effect of B. subtilis NSRS 89-24 supports the suggestion
that anti-fungal activity resulted from both antibiotic substances and volatile substances.
Volatile substance was shown to have fungistatic effect on fungal growth and reached the
maximum level upon culturing in PDA medium. The volatile substance also inhibited

germination of the spores of R. orvzae and sclerotia of Rhizoctonia solani.
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B. subtilis ShuuaiiGounsuuangluds Iaafuaded fuumvouradag fu o5 x
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manaul (Stanley LAZAME 1989)

Kingdom Procaryotac
Division the Bacteria
Order Cytophagaccae
Family Bacillaceae
Genus Buacillus

m‘smmua"laﬁnﬁﬂqﬁmﬁmn B. subtilis
1. mmﬁﬁ'mxﬂmnﬂ lipopeptide
L1 surfactin L‘flumsﬂﬁ%’;uzﬁﬁut'}umﬂﬁﬁmmmﬁu (Bernheimer AT Avigad 1970;
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1968, Bernheimer UOTAMY, 1970) L1 cyclic AMP phosphodiesterase (Hosono g Suzuki, 1983)
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Bacillomycin F ( Mhammedi LIS AME, 1982)

Bacillomycin D ( Peypoux UQAMY, 1984)

Bacillomycin L ( Chevanet  tlagaug, 1985)

Iturin A ( Peypoux HWOSANY, 1978)
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1.3 N difficidin uozayWut 1AuA difficidin Az oxydifficidin msﬂﬁ%quz'lunzim‘foz
tmnrm§'¢ioﬁ'mﬂ'av%rauvﬂﬁs‘%‘uxﬂuﬁ’mlmﬂﬂumwmxuﬂﬁﬁuﬁﬁ‘lummriahﬂﬁmﬁ'tu'luﬂu
WU Staphylococcus aureus, Streptococcus faecalis, Escherichia coli, Enterobacter cloacae, E.
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marcescense WaE Pseudomonas aeruginosa ( Zimmerman Uag Ay, 1977; Wilson LLIaZAME, 1987)
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Patato Peptone Agar (PPA A uiToavuan RasapNz, 2534)
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