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Nichakorn Saetang 2010: Screening of Antagonistic Bacteria for Increasing Yield and Reducing
Dirty Panicle of Rice. Master of Science (Agriculture), Major Field: Plant Pathology, Department

of Plant Pathology. Thesis Advisor: Associate Professor Chiradej Chamswarng, Ph.D. 79 pages.

Dirty panicle is the important disease of rice which causes the reduction of rice yield and quality. At
least six plant pathogenic fungi were detected from dirty panicle infected rice seeds. This study was aimed at
the isolation, screening and selection of antagonistic bacteria which effectively increased yield and reduced
dirty panicle disease of rice. Rice seeds of Chainat 1 variety were soaked in liquid compost, rice field natural
water, a water-mix of compost and a water-mix of dried bamboo leaf compost, obtained from Khao Khawn
foundation in Suphan Buri, and incubated for 7 days on moisten blotter paper. Forty-nine isolates of root
colonizing bacteria (RCB) were isolated from the roots of germinating rice seeds on potato dextrose agar
(PDA). All RCB isolates and six bacterial isolates obtained from other sources were tested in vitro for the
efficacy to inhibit mycelial growth of Helminthosporium oryzae, Trichoconis padwickii and Curvularia
lunata, the causal agents of rice dirty panicle on PDA. Result showed that eight bacterial isolates inhibited
mycelial growth of three pathogens of rice. Some isolates promoted shoot and root growth of rice seedlings
and controlled dirty panicle disease under field condition. Five selected bacterial isolates were developed for
resistance to 100 ppm rifampicin antibiotic. Mutant bacterial isolates with remained antagonistic activity
against three dirty panicle pathogens and wild type strains were developed as powder formulations and then
were tested for the control of dirty panicle disease under field condition. Rice seeds were soaked in the
suspension prepared from powder formulation compared with bacterial cell suspension before sowing and
followed by two spraying applications on rice panicles. The results revealed that powder formulation of
mutant isolate SBn07-M4 and cell suspension of Bacillus amyloliquefaciens strian BB165 provided higher
yield with 100.34 and 97.68 g/hill, respectively, which were significantly higher than the yield from
pathogens inoculated control (77.55 g/hill). The treatments using powder formulation of mutants of B.
amyloliquefaciens isolates CG06-M6 and BB165-M3 significantly increased the percentages of fertile seeds,
while reduced the dirty panicle seeds when compared with the pathogens inoculated control. The efficacies of
these isolates were comparable to the use of propiconazole+difenoconazole 30% EC (Armure). The dirty
panicle seeds derived from the treatment of mutant bacterial isolate SBn07-M4 provided the seed
germination, seedling height and root lengths better than the use of dirty panicle seeds obtained from the
pathogens inoculated and non-inoculated control. Moreover, quality of dirty panicle seeds from this mutant

isolate was comparable to the fertile seeds derived from non-pathogen inoculated control.

Student’s signature Thesis Advisor’s signature
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Form-genus Trichoconis (Alternaria)

Form-species T. padwickii

& . . . Y .- 29 ' Ay =
\¥031 Trichoconis (Alternaria) spp. 9319 conidiophore i liuannediu 019lims

v
=

. . Y Y 9 Yo A J ... Y '
proliferation ponaudldaanlvnuiadies conidium Uy ﬂﬂ@giuWJﬂ porospore LIQY

Q
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< 1 ] d a {
iflu dictyospore 3151931/ 1991 obclavate nFonsanszuon ailossunsmnanilatein
o < .. { 4 o a
conidiophore ttaz @130 M7 conidiophore Taoad193Nlarevesailos a1 uiia
Jou A [l J 1 =~ IS :JI { g
aosounn 1 aenwilugnIge1n adesendidiudaresersrnilu beak wunaiily parasite

VYBIWY LAY saprobe

MInIuANIsAEAAIS HaZITE A HAYII3A
msnunulaeIsmandl

A v @ 2o JY d’ﬂ) 1 < 1 (% 09/’ [ dyi
L“L!EN‘Nﬂ‘ﬂ‘ﬂ‘g‘UufNll?JﬂJWHﬁﬂJTNI@WUﬂWH@]ﬂIﬁﬂmaﬂﬂN ﬂﬂuuﬂWiﬁ@ﬂﬂuIiﬂu%\i

v A < o oA < v JY =\ (] 4 Aa
AITAALADNINAANUTNAE DA LASAITAYNINAANUTAYTITIAY (U ATIUUATYY
. A Y o w A Y Y a
(carbendazim) Wi@LLNuTﬂLGﬁU (mancozeb) uazﬂluﬁzﬂzmnmmeaﬂmq HIDDONTNLUATI DY
v 9 day I'd ag a = I <3 Jd A a A A A
Plu@ﬂsljﬂ AITNUAYATIANNAN T‘Wﬁf’)@ﬂ-cﬁu IAAEU-LDULDNY BN UIITOU 1456311‘!@]511!
oA Y a4 & 1 A d gy "y ~ - A 9 9
UTDUDNU T NUTNIVUAAATNLINYUANUDY ﬂ’JiWMﬂTJEJﬁ”IiLﬂ?JTWiWIﬂuTIcﬁﬁ LUBDUIIPNIN DI
] 4 a 4 [ ] 091’ [
UATTSYLDDNT N ﬁ?@WHﬁ"ﬁLﬂﬁﬂ”ﬁmuﬂMﬂJ Lﬁf’)“i’lj"l';lﬂﬂﬂi’flﬂ LASHAINUATILTD 7-15 JU

(M9 LaZAAL, 2545; 1ONHAIIU, 2547)

Wnies wazaae (2529) 18Mnsnaass WuNMINUaTALl propiconazole 25% EC
] ' Y
1Az polyoxin Z 2.2% WP 5285152991251 THa00N1INMUR NI 1Az 52eza1211u (milky

Y a a <3 ' Y Y
stage) MelAdnIMMsINa 1AM BT TNNA dusanIugu IsaNaaa 19Ul 1

v
wennidanyIn msl¥easiall propiconazole 33NN difenoconazole (Armure 30%

v Y
%

1 ~ A ' J I 4
EC) Wuduimluvazidainealndszezoonsie uazszezsiusuina la 5 nlosidud anse

3 1 9 1 9 =) . ~ 1 = nm o
ﬁﬂﬂ’ﬂll‘iqul!iﬁlﬂ\ﬂiﬂmﬁﬂ@Nhlﬂ ”Qﬂ’NﬂﬁGl“]f’ﬁTi!ﬂll propiconazole INENDYIUAYD l,mhlll

A

HANANEINNTBIIATY (WINIHET HazAME, 2548)

a ad
ﬂ]ﬁﬂ?ﬂﬂﬂiﬂﬂ‘lﬂ?ﬁ

Y
a 1 @ o
5210 vazane (2548) 1851093 19%¥031 Trichoderma harzianum B8WUT

E)

4 ] <} J 1 4 1
CB-Pin-01 1A% Bacillus sp. #189WWg B03 uyuaadineuilgn uazvueneuinesnsielu

< a <3 1 <= A oy o a 9 =K
ﬁ’ﬂ?WLL‘]JﬁQ‘]JQﬂﬂJHT@Laﬂ ﬁWiﬂﬁﬂﬁﬂﬂﬁLﬂﬂTiﬂmaﬂﬂN maﬂammzmwumuﬂwamamllﬂ QN



11

Y ' ] Y
NU¥DI T, harzianum WNAWSIFUANUT INOINNATEANTMNUBUYOI T, harzianum 1Ums
@ 4 o Iy d A 1 4 d' 9 v A
AuAN T5A NUFBWUENA31UIU 2 F1eWUE Ap 23/03-7 (@efiugnateh IdenmIniesed
EA| o @ Ay v v A S A A P
UNUINASIN 1) 1ag 03/7-134 (eeiugnated laninmsniesadunumnsei 2) njosidua
1 =Y a PIE (% Y a wvAa d‘ ) dy
MIATOUATONTINGS HazaUaTuMINTYUesn laa luszaudotfiams weriuses 7.
o 4 :JI o Aa a ~ ~
harzianum mElwu‘n;ﬂmEmqaaqﬁwwuﬁ:"lﬂmﬁa‘u1J5$ﬁmmw°luﬁmwuﬂmmgﬂiaumam
% % P 1 g % 4 a
AUAEWUTITUAY CB-Pin-01 WUAWF051 T, harzianum NNEIORUTEMNT0NTYATOUATO
Y
s ldnnszezmaniyanla Tasnumsnigaseuaiossin lanndiu fMalausin naw
v 1 s 3 4 < [ =
inazilaresn waznumeiugnate 03/7-134 sreaalesidudmaaaaazldneninlu

[

msuranaavesdn ldgannssuisaiuauedeiivedinn @szmy tag 23373 la, 2550)

2 2
wenAHdInINFes T harzianum, T. pseudokonigii, Aspergillus niger, A. candidus,
2
Penicillium sp., 1 WOUUANISY Bacillus cereus 1A% Pseudomonas aeruginosa loTaman 1uaz 11
4 2
3 08UENsDI1 Alternaria alternata, C. lunata (Cochliobolus lunatus) W@ F. solani (Nectria
< ' §
haematococca) mmqisﬂuumm%’n“l?f LLEI%W‘IJ’J”Iﬁﬁﬂ'ii’N"UfNHdﬁ’Jﬁ T. harzianum, A. niger,
di’ A A qgj a Y di}
A. candidus W F¥OUUANIZY P. aeruginosa Naod 1o Taan ansnaamsniyvouduloie
Y
[ 1 o 7 4
51e11q 15A9INa1IUUe1M1T PDA aathmiinuisveudule aanmssenvesades uazaam
Y dy 9 qul [ v dy a EEY] v =
ﬂW?T@QLﬁuiﬂﬂl@ﬂl%ﬂiWﬁ’l!WﬂIiﬂ]‘lﬂ 53111/]\1ﬂﬂWﬂ?TﬁWiﬂiﬂQﬂl@Qlﬂf@ﬂa{IﬂH@Nﬂﬁ"l?]ll‘inJWﬁ
' ) a & R 9 gy
ADNIIIDNUDUNAAUTI Llﬁgf’ﬂiﬂiﬂaﬂﬂﬁllTill‘Uﬂ\1L"]f@iTﬁ“WﬂIﬁﬂUuLllaW’UT]llﬂ (Sarhan and
Y 9
[ 4
Shibly, 2003) U8NVIN1I Bressan (2003) 1@ANHYD Streptomyces spp. 2 #189WWTE (DAUFPE
H 2
11470 118 DAUFPE 14632) Ntin21nU351281 thizosphere 103911 Tnalunsaiunuioes
3 9 < ' 9 A J
aung Tsnveawaad Iwalulsany wunmsluae Srepromyces spp. Tugilisaauyiuaosy
1 1 3 o 3 §
LAz ENINTNEeRE1uReT LENanY Ina amsoduduies C lunata, Aspergillus spp.,
2
Drechslera maydis, Cephalosporium acremonium W% F. subglutinans 18 uadoaldye
4 1 @ o <3 .
Streptomyces spp. 1uglsaauINa0esWAUMIRANUAZDIAWAAAIY 2% sodium

v Y
hypochlorite 3992 8111508 UHU0I1 Diplodia maydis 4

1 <3 dy A S Y o dy A A Al P a A A
19 lsnamuennniFesfilndudn dmusenuaiied §ilnddgailugauniani
Y

A

o Y 1 1 d’ dal A A
ﬂ']ﬁuﬂJﬂ“IfGLUﬂ']ﬁﬂ’]“]JﬂiJIiﬂ’f)fJNLLWﬁﬁﬁWEJ L’Ll’é]\‘i%']ﬂLGIfE)LHJﬂ“VILiEJiJﬂaulﬂsluﬂTiﬂ’J‘Uﬂm%@

Y
auva 15A 4 dnyaz (HNUT, 2546) Gl
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" v W dil .. dy S A Ay I
1. M3uTuiFe 15a (Competition) tyouuanieljilnunanuannsalums
[ (% dy A 9 1 (] 9 dy d'
pAIUAUFO AT T ANY TUATLAIE) U MT1F51901113 01NIA HAZNITATOUATOINUN
Y 1 o Y dy = [} a A [ 1 a A dy a S 1 9
laana sldireauna lsnny liaunsoniy vieedeegluuinunlivelfilng diwald
A a a I = a dgl o Y] Vv A = ~ dy ==t a 4
NIy Tauaanse UHanangauy dmsumsuasiunnunaemsnyeuuanselfilng
o A 1 A A A 9 o 9 P
1113011519913 130130199 Ny luAunTe luaamuaasmiuinlailsy Temilums

Y o A

a Y 4 d" o Y zﬂy ] a ] ~ zﬂy

w3 laaniuge Isa i lide Tsavaasening Tuawnsanigdiihaiene wu msiide
a o a {1 [ <
nunFelilng P. fluorescens Wan@13 siderophore N8 1UM33UBATINHAN (Iron, Fe™) 99
o { a J [~} 1 g
W ldFouuafiSeUfiny P. fluorescens arnsoldsiman 1aan11%051 Gaeumannomyces
9 a2 o Y dy dy T Y o
graminis var. tritici 819 150 Take-all ¥0391a18 M ldFes il luawisadimesinves
9 an Y Y Y a2 A a = a dd?’ & A = A A a P
113 14 dewalddnadnsya Ta uaziinanaanvu Fadouisonuuaiiicelfilngnd
E4
anyugii nuaNGsduasuMINTYAL Inue Iy (Plant Growth Promoting Rhizobacteria,
E4

PGPR) Taanuaiietisoveideogluanusnaniin (thizoplane) H30VTIWIOUIIN

(rhizosphere) (Schippers et al., 1987)

a an oy L di’ A g a A A 1A a
2. Mawaaa151URHIue (Antibiosis) iFonuafiizailugaunisnnonimsnanais
a { § a oA o o
Uz ldannarowniga euuaiGeljilnun ldsuanuauledadonionnlslums

1 o

A A Aax 5 9 wvAa o A dil I ] [
muanimwﬂ%%nﬁuu i]zmuﬂ.mﬁuﬂﬂﬂﬁ‘V]1ﬂ18%3@]%6%!%@15?1!&]14631!1%&10 HaguuN

[ 9
A o 3

< a A o = d%’ A A Ay d’dy a A
Wunalnatdausniiundne TaeyeuvaiGelfilndiaunsondanms iliguauiiaduga
A o & A a Ad a A Y A . A an LA
Wioimedeo 15 viogaunsdvtaould 1w a15iy (toxin) W5eE15UFIVE (antibiotic) N
° A qud o - ¢ o o A ", i o
dnnwaalfduesnlsanuuypd dad vazisnnineluilegtiv uensndina Intiduily
~ 0o A A an o A 9 dy == a 4
na lnusnidszauanudusolumsniugulsaiy 1ae3135 dunems InFsonuaiiizelfilng
o o Y A tad o o
Agrobacterium radiobacter A10WUT K84 HFINAAAS bacteriocin N0 agrocin 84 11/iuds
Y
NIOMMUTOUVATITY A. tumefaciens biotype 1 1z 2 A1 150 crown gall YOINY 128
v 2
HosnumsiiaTsanuduiasld (Thomson, 1987; Penyalver ef al., 2000) %30 lunsdin 14ie
aa v A A an . =
WUANLIY P. fluorescens AIINUT 2-79 mwaﬁmiﬂgmuz phenazine-1-carboxylate FIF1NITD
o :/' a L 4
Fudansina13a Take-all ¥99913818 1494 50-90 105 1HUA (Cook, 1993)

=

I a .. dy = A va a . 9
3. M3luilsaa (Parasitism) tyouuanissnNauauaiulsda (parasite) a13150111
a v o Q' AAAa d' 3 o 1 o 9)d' A o 1
lwSyerdeiaedatiziaouiuilagiiuw luunin vazmsldmeniuauTsanwde
o < A a an T Ao Aa dy
dszauanuduiaiouna lnmswaamsdfiiue uadaiTenumaiulsdaveuse

== A Y o . 4 dy a dy ==t
WUANLTY Erwinia urediniolytics NIUIN1AY pedicel voda oIy a iy (rust) FBUUANITY
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. . . A g a ; A A . .
Bdellovibrio bacteriovorus MUUsdavpurounanize P. syringae pv. glycinnea ’mmiﬂiiﬂiﬂ
9 o = A da' ==t . A J a
Tnsfvesdamdes nseeunainse Pasteuria penetrans (Syn. B. penetrans) nlulsanves
Y
ddouros Meloidogyne incognita aung 15a31n11 (Cook and Baker, 1983) 1¥ouuniiise
1 yw ] o o a d Aa o Y B~ 1 & A
mandide hilasuanuauladneySulyaliinedlse Temiodneasads Jaiudniludiuniiad
udnswaunihnlFlumsaiuqulsase 11
v o a . . I {o o
4. mysmiliinaanuduniulsa (Induced disease resistance) iunalaifds
Yo = [ L] 1 & aa.z‘ dy A zﬂy A dy A A
lasuanuauladnynuediuunsnateluilegtiu Meiliieennses vioeuuaiisouns
A A g dy A o o Y = 1 Y a Y
siandlugoauvg Isn wWorhwi Ingay@sanuamnsalumsneliina lsauad amise
o o A 9 Y A 9 9 ' o dy Y a
FnimTonszquldnraianudumudemsiaeveudo lsnla sy manansnaiy
9
o LA
WUg IUBUREIOUFO I Colletotrichum magna A9 13ALDULNTA TUAUDININUA
. () Y a Ry L] A ] Y A 1 Y o dy
(cucurbit) 3z luneldiRalsa uawiyoglune uazseliisnusomadiasvoude Isn
osjl a . 9 A = dy A A [ 4 ]
AUAY (wild type) ‘lﬂ N30 luNTUVOUFOUUANISY P. solanacearum ﬁWEJWH‘QUhJiquN
(avirulent) e3NsaFn 1 NYa3 19875 tomatine 1d1antasseoninnusnusinilvuzie
1 o g o o’qs} a
mamumMuaemItaeveuFeuuniice P, solanacearum d1e7iugauan 14 (Arwiyanto

etal., 1994)

) o dy A Aq Y I o A dy A A v

f’fTﬁ5‘]JL"]§E]LL1JﬂVIL5fJ‘V]Gl"]fillﬂTiﬂ?UﬂMTiﬂLﬂu%Tu’JuﬂJTﬂﬂ@ L"]fﬁ]!&ﬂﬂ‘ﬂﬁﬂi‘l!ﬂfﬂ]ll
Pseudomonas spp. 8¢ Bacillus spp. WHesnneninsaiiudsuna ldedesias ) uaznanans
UgFue ldvnarowila daulngiuarsimanading uaz TwanhlInd Tasaslgimei

; ==t a 4%1 [ :j d’l = Y A .

IBDUUANITY Pseudomonas Spp. Wﬁ@]"llul,l,ﬁ$’ff'lll'liﬂﬂﬂﬂﬁlﬂfﬂi?ﬁnﬂiﬂiiﬂw%]’lﬂ 1) pyoluteorln,
2.4-diacetylphluoroglucinol (DAPG), siderophore, pyrrolnitrin, phenazine-1-carboxylic acid
(PCA), antharanilic acid (Thomashow and Weller, 1990; Schnider et al., 1995; Bakker et al.,
2002) phenazine-1-carboxamide (PCN) (Chin et al., 2001) t48% viscosinamide (Thrane et al.,
2000)

dmiudeuuniite B subriis ﬁuﬁﬁwqmdmmﬁﬂwﬁﬂmiﬂﬁ%auﬂﬁ'ﬁﬂ 65-70
¥1ia (Lee et al., 1985) T@ﬂmiﬁwawﬁuuazmmsaé’ugw‘f?aﬂfmmiﬁﬂﬁ%"lﬁ’ 1&un Tturin A,
Surfactin (Asaka and Shoda, 1996) bacilysin, fengymycin A i8¢ B (Loeffler et al., 1986)
bacliomycin (Chevanet ef al., 1986) albolutin, bacillin, fungistatin (Katz and Demain, 1977)

Y
saumadaenusonaneu B-glucanase (Fergus and Richard, 1990) chitinase (01 B-1,3
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4 . .. = a dy A A
glucanase 14 (Marten et al., 2000) LA WUNT zwittermicin A 4 Wan IAaI¥BLLANISY B. cereus
dyw 1 dy ~ A 1< a 4
(He et al., 1994) UDNINUIINUIUFDUUANLIY B. thuringiensis ﬂﬂ'ﬂJﬁi‘lWﬁﬁLﬂuhlch

chitinase MAL¥UNL (Reyes-Ramirez et al., 2004)

Y ¥y 1A S . = a
g wagame (2536) lauaasldimiuinsenuaiiise Bacillus spp. NONIINFITNTIA
[ 4 Y
awsonanaslFeiamnsadugimsniyveudulodesiauneg lsndvatesiia iy
2 Y
%051 Rhizoctonia solani a1 15amU1UNRAS 15051 Pyricularia oryzae dung 159 Tndl (blast)
zﬂy <] J 9 Y 1 1 Lﬂy
1az1¥051 C. lunata aung Tsamdaaawedn 1d naznnseanluaalszmanninie
v J { [l [ :/' a
uuARi5 e Bacillus sp. A18WUE BC121 NLon1n rhizosphere ¥949129119 amnsadudansniagy
{ 5 4 o a3 1 o
voudulesos C. nata 18 Fauiloriligneldndosganssmisianasou wulmiweudu
dy o 9 a = dy =
o031 C. lunata gniinane Teaidulomamsuanaaie (ysis) uazilioduFouuniise
[ 1 = A 9
Bacillus sp. @eWus BC121 lnaaouuue111siil 0.5% colloidal chitin WunFn lanau
L 2 e L f K & y <\
astuFouuaiiGetivaivziing Inmsdududos C. unata Tasmsasraonla chitinase

(Basha and Ulaganathan, 2002)

=~ Y o di’ A A g L4 A
winiiies wazamy (2550) IdinonuaiiGelfilng B. subrilis No.4, No.9 118 No.33

PR < 1 9 ] ] 4 dy
nianuansalumsaugulsawaaaianlysiuny Tagnuyaduuivassyeuie

A (a @0 o Yy ¥ oy ¥ A '
puaniFelilnusmau 3 ase luszezaudnaames szez5199150 Twasenanmuluse 5%

4 9 g v ) ' Y & Aa (ag o
saziedudeensnuamnduaasautlas wunmsldsenuaiiGelgilng 2 loTman
1 v A ] < 1 ! 1 9 dy A A a o 4 ~
TINAUNITAVANNTUNTVOI LIAaaadIn M Iaeuuaniselgilnduuu@ed uag

A o o @

ax 1 ] 1 1 o g A A a 4 A
N33IBAUAY 1A luanavesiiedinyiums IdyeunaiGelfilntunumen
1 Y o dy A A a 4 . A v A a I dy
Ao Idiureuuaiied§ilng B. subrilis No.33 Msumsaadonuinamilumaie
A A a d Y o a A <3 ' 9 9
puanzelilndudniumaaeulszaninmlumsniaulsamaaa e Taold
sauduastlesnuidalsaiy carbendazim+epoxiconazole 25% SC e propiconazole 25%
Y
1 a L4
EC %730 propiconazole+difenoconazole 30% EC wumswusouuaiizeUfilng B. subrilis
No.33 AU 1.6 x10° CFU/mI $yunuastleeiuidalsailes carbendazim+
epoxiconazole 25% SC N30 propiconazole 25% EC W30 propiconazole+difenoconazole 30% EC
1% = & & @ o z 9 4 Y '
ludasiaseengninianilauesensuuiii luszozaaneslndesnsiuazszozsndnnna
S 2 4 <3 1 (Y @ o w
18 5 nlosisua awnsaauauIsawaaasvesinlumldaamnums Idmstlesiumidalsa

e carbendazim+epoxiconazole 25% SC W30 propiconazole 25% EC W30
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4
propiconazole+difenoconazole 30% EC 1ua@151aﬁaaﬂqwﬁammuzﬁ1 1ALTDIAINIAD
anA 1 dy A A a J . gy 9 9 !
ﬂiill’)‘ﬁ‘ﬂWul‘]ﬂfllmﬂ‘m‘iﬁlﬂaﬂﬂﬁ B. subtilis No.33 ANUINUU 1.6 x10° CFU/ml ULagWUINN
anA o I 1 Y [ ° 1
ﬂi'ill'J‘ﬁ‘VI‘VHﬂﬁTIﬂﬁfJQt’fﬁﬂiﬂﬂ’)“ﬂﬂﬂ\lIiﬂlﬂﬁﬂﬂﬁiﬁﬂi%ﬂﬂﬂ’JHJ'DZH!L‘N"U’ENI??WIWﬂ’ﬂ

[ 1

ad = = 1 A v o = a 9 1 1 [} 1 =
ﬂi’iiJ’]‘ﬁ!,‘l]’iEl‘]JmEm@EJN?JHEI’fﬂﬂiy umwawammmﬂmmmNﬂuammu

v [

pdfny (Winies

agaue, 2551)

o g { a 1 <
Nanda and Gangopadhyay (1983) l@1iwdfeunaiiSe B. subtilis NUeAAAY W UFNAA
9 1 ] 9 4 tﬂy A o 1 A 9 o
11I10Ugn HazNUAIBFAAUUIUARIVDIFDUVANITEAINGT 1UBU1IDY 30 1AL 60 T1
2 Y
wuNnansoilesiumantiaeveson Bipolaris oryzae auvig lan lugadtiiavesdn

Tuszezdund tazszezninuanne 1

a 4 = 9 Y < 1 o dy ==
IANITIU LUAS FATA (2552) Ulﬂllﬁﬂ\ﬂﬁlﬁﬂ'ﬂﬂ?ﬁu"ILG]f’E)LL‘Uﬂ‘VIL'iEJ P. fluorescens
a 091 A d 9 A Aa A < 1
SP007s %uﬂmazmﬂmmﬂu"bmu 6 1ADU MWWﬂﬁﬂUﬂﬁgﬁ’ﬂ‘ﬁﬂ?WiUﬂWiﬂ?UﬂNISﬂLﬂJﬁﬂﬂN
3 o ] o 3 4 % [
Tagagniaasawnunuludnduau 3 a5 iedne1g 30, 60 naz 90 Juwnasilgn awso
< J 1w 3 @ 1 Y 1 o &
auau Tsawaaae IdaisumitumsagnsaasmiumMINuAegATAINE1IT U 5 A5
4 Y a <] 1 o @
iiede1g 15, 30, 45, 60 ag 75 Tu Tasaansiia lsawana1sla 81.5% uazamnsaduds
Y
o < J '
ﬂmﬂ’fm1mﬂmau%mmqiiﬂmmmq 14un Alternaria padwickii, Cercospora oryzae,
Y a A
Curvuraria lunata, Fusarium semitectum W0 Helminthosporium oryzae 1dednafidseansam
9 v v Y ]
W%}’E]Nﬁﬂgﬂﬁ1ﬂ15ﬂl1/‘|1lﬂTiLL@ﬂﬂﬁl Llﬁ$ﬂ5MWQ!??Q%W’J?NNaiﬁ}ﬂi‘NW‘mNaWﬁﬁ!WNeﬁu 29.2% cdlﬁ

A o % v 1

Y 4
TunanarsedrelivedAgyiumsnudo 5 asg

a

) J (a 4 [ 1 1
wonanmsiaunidlgilndnlslumsniugulsavesinuda Sawumsldie
o 1 1 4 S I S 1 1
TuunaiFon (0-0-60) Tudast 15 nn.ae 13 Wed11e1g 1 hou Nlosidudmaangeniinms i
1 S 3 4 <3 1 1 o' 1 1 1 1 1
Tadle 15.15% uaziinlosidudmaaasaesasdniims luldde 12.56% daumsldie
a { a o d < 4 a A 4
TwmandenlulSunannamu il sgi e sisudamsina Tsamuay (ATsuNss uay
o 1 % o [ 1

Us1Tund, 2549) ua dodo uazame (2550) laskimsnaasuazwudn mslade Tnunadeou-

4 < 1 9 @ 4 9 1 (=
Aao lsaaninannNuIULs Ve Isawana1elud s nu9 uazaaeradg 1 14 ua il

"9 @ 4 =) ~
HaReUMIWUTUNUTIL 1 uazgwIsays |

HAZTINU NI ANANSIAULAZTINUDITFNY 5 FiA AD ATOVTNTINE (dbutilon

lidicom L.) 1anN3£ 003 (Cardiospermum nalicaca Buml.) Glgmﬁﬂmﬂ (Cassia alata L.)
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' 1 Y
AANYAAYINT (Paeteria piliera Hook.) nazdosna (Ruellia tuberosa L.) Nanaasdei
Y 2 v v
oas1dIu 1 ao 20 (DTuimindaneianans) Taousne IANgampiivesuiu 24 $11ug

U

09” Y 9 A A o 9 @ a
IIMNUUNTDIAIINIVTIIUN LN@UWﬁWiﬂﬁﬂﬂqﬂMWWﬁN®1ﬁ15 PDA 98151 5: 15 (Iﬂﬁlﬂﬁiﬂ@ﬁ)
Y o 4 dy 4 ~ @ 1 Qy P a9
uahadesveuros C lunata 50,000 adesuunaguueImsAINa ﬂﬁllﬁﬂf;ﬂﬂfi@.iﬂ/i@\?

A o [ @ 09.:} a g <3 1 1
W'U’J'lﬁ 72 "]ﬂIiNEl\?’(?f'lll'l‘iflﬂﬂﬂﬁﬂ?ilﬁ]iiysllf]\n"d]f@i'l C. lunata ﬁ'll?iﬂiiﬂluﬁﬂ@'l\?hlﬁlﬂ'lﬂﬂ'ﬂ 99

4
wesidud (Wand uazame, u.1l1)



d ad
gUnsainazisms
3 = A Y
1. HaNIFBLUANLIBDINIINUYI

9 v J
iugFoum 1 usluhalauiunat 15 $Tus udnildugaedn 1 421 Tug
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KP09-M3 48.61Db 55.56 cd 5037 ¢
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Helminthosporium oryzae Trichoconis padwickii Curvularia lunata

s 4 UszanamvewuaiiseUfilndmetusnarefidrumuseasUfFiue rifampicin
Tumséu gﬁﬂﬁl%?ﬂlu"ll’é)ﬁlﬁiuﬁlﬂﬁ%@ﬂ Helminthosporium oryzae, Trichoconis padwickii
e Curvularia lunata YU®1%135 PDA 19835 Dual culture
A. L%@LL‘]J?]‘?IGEI Bacillus amyloliquefaciens maﬁuﬁ: CG06-M6 (CG06-WT)
B. Ls'gmmﬂﬁﬁﬂﬂﬁﬂﬂﬂaimaw SBn07-M4 (SBn07-WT)
C. Lsﬁ'ﬂllﬂﬂﬁﬁﬂ B. amyloliquefaciens maﬁuﬁ KP09-M5 (KP09-WT)
D. i@ouuaiie 5. amyloliquefaciens A0WUT BB165-M3 (BB165-WT)
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Sample Number : Plate Type: GP2
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Strain Number 3

Strain Name : KP0O9

Other :

Data Input Mode : File

590/750 Filters Used R 695

Threshold Mode : Manual: Color: 43/65

Number +/b/- Reactions :17 /14 /65

Database To Search : MicroLog

Data Base(s) Searched : C:\Biolog420\Databases\GP602.KID

Key 1 <X>: positive; <X-: mismatched positive; X: negative; X+: mismatched negative

{X}: borderline; -X: less than Al well

Color T . 2 3 4 5 6 7 8 9 10 1l W12
A 0 40 < 105>< 90> 34 9 {48} <190><245>{ 44} 38 { 53}
B | {44} 8 26 < 93>< 80> 12 41 37 41 27 <1125 32
C | 13 23 < 76>< 83>< 85>< 73> 39 38 25 19 < 65>{ 46}
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=> Species ID: Bacillus amyloliquefaciens <=

Species e PROB SIM DIST TYPE
=>1 ) Bacillus amyloliquefaciens ' 99 0.61  5.98 GP-ROD SB
2 ) Bacillus licheniformis 1 0.00 7.77 GP-ROD SB
3 ) Bacillus megaterium 0 0.00 8.02 GP-ROD SB
4 ) Geobacillus stearothermophilus (55 C) 0 0.00 8.19 GP-RODSB
5 ) Paenibacillus azotofixans 0 0.00 825 GP-RODSB
6 ) Paenibacillus validus 0 0.00 9.24 GP-ROD SB
7 ) Bacillus subtilis 0 0.00 10.24 GP-ROD SB
8 ) Bacillus racemilacticus 0 0.00 10.87 GP-ROD SB
9 ) Bacillus laevolacticus 0 0.00 11.00 GP-ROD SB
10 ) Paenibacillus macerans 0 0.00 11.43 GP-ROD SB
Other )
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