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Abstract

This study is aimed for isolation endophytic bacteria from leaves, stems and roots of
healthy rice and screening their potential to promote plant growth and inhibit Pyricularia oryzae
causing rice blast. Forty-six isolates were obtained from this experiment. Characterization of
benefit isolates by gram staining and 3 % KOH test, found that most of them were gram-positive
bacteria. Initially, the effect on rice seedling were tested. It was found that 41 isolates showed
their ability to promote plant growth that was referred to benefit isolates. Isolate Bar917 had the
highest seedling vigor index that was 128.42 %, followed by isolate SuS617. Then, the benefit
isolates were also tested their efficiency to inhibit P. oryzae by dual culture technique. It was
found that all benefit isolates could inhibit P. oryzae. The isolates giving 60% inhibition higher
than control were SuS217, SuR317, BaS417 and BaR917, which was 66.80, 66.66, 64.86 and

61.11% respectively.

For screening the potential isolate, the qualifications of endophytic bacteria on growth
promotion by seedling vigour index (%svi) combined with their antagonistic activity were
considered. BaR917 was selected for further study on seed-priming to improve the efficiency of
rice production. Seed priming with endophytic bacteria (Bio-priming) did not affect moisture
content and seed germination along 3 months, In the fourth month, seed bio-priming had the
highest germination compared with control at percentage of 95.50%, while the No priming seed
had a germination rate of 93%. Detection the amount of bacteria consisted in this priming seed

was slightly reduced from the beginning of bio-priming process untill the end of the experiment.



v

Bio-priming with endophytic bacteria was tested to control rice blast disease in greenhouse
condition. It was show that Bio-priming treatment had disease severity index at level 4, closely to
Osmo priming, while No priming treatment and Hydro priming treatment had highest level of
severity disease index at level 6. Similarly result on disease incidence of Bio-priming was lower
than No priming and Hydro priming treatment. Therefore, Bio-priming with endophytic bacteria

BaR917 could reduce rice blast disease compared with No priming and Hydro priming.

Bio-priming was also tested the efficiency on growth promotion in the experimental pot
until harvesting period. It was found that Bio-priming could promote the growth with highest
seedling vigour index (%svi) at 158% followed by Hydro priming at 131% that was higher than
control. Similar results were found on number of stem height, number of ears, number of unfilled-
grain by Bio-priming that was higher than No priming and Hydro priming treatmens. Importantly,
the Bio-priming had highest yield of grams/hill (13.33) and yield of kilogram/rai (553.4) while
No priming treatment and Hydro priming treatment were 11.08 and 10.85 grams/hill,
respectively. Checking the number of endophytic bacteria BaR917 by counting method on the
colonies of BaR917 according to the basic morphology previously reported found that it
colonized in root at the highest amount of 3.48 log cfu / ml, followed by stem and leaf at 2.89 and
2.53 log cfu / ml. This research indicated that bio-priming with endophytic bacteria could support

rice production efficiency in the future.
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(Callen et al., 1991; Callen and Mathre, 2000) #208191%\ Begum et al., (2010) 14¥n15naans
d 1 > a ) ' o
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UPN40 Trichoderma virens i'(W‘ﬁllf UPM23 Un¥ Pseudomonas aeruginosa muw'uf
' &  a &
UupM13B8 i l¥lumsniuguisaTauniwesd undoainneniye Colletotrichum truncatum
| a A Y a 1 ) ¥ o
Taonuiuwed§ilndns 3 stiasunsaniugumsiin Isa Tnutihwesdumasaianounisen
[ 1 @ e o aw 1 o
uarnaamsen laogniivdInty w3e1u390¥04 Raj er al. (2004) T ldAnyINITNSzAUWIAR
& @ 4y A 1 H ' &
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] o Y Yy owyd " a & ¥
HAMINARBINLIMY 5 aeNufesoduniulsnsnidieldiuednd venniniinmsly
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bio-priming  afinwimzauasmsivguousolfilng - ez lddss@niamlums
z ey ¥
AAUITFBAUNA TS ANULINIY (Wright ef al., 2003)
Rz 4 ; Ty "
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4 Wh x , -
seed priming 1NeAUAU T30 1M NRA10%831 Pyricularia oryzae ¥038130UFU1IRONUZA
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1.2.1 1NOAAIABN endophytic bacteria N U5z ANT N 1N IUNISEUGUY D31 Pyricularia oryzae
aunglsn lndueoadni
4 = d o oW o ) 4 o &

1.2.2 Wefnuinmsnlasuilasgauninyeunaanugdn mendimsnszqudanugaay
endophytic bacteria

1.2.3 1iNeANYINTNIEAULAARUT A0 endophytic bacteria INoaAn 151N A T3A Tmiifina

X . . v

VYD Pyricularia oryzae Tudn

& [ a a a
1.2.4 1Wofnu1M5 19 endophytic bacteria Aata3uN15193 A Tnveadn
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g4 o 4 o aaa < . @
SLUENAINMSIADIYMIINUSNYINAAWNE 1IaYMITFINTOAVDY endophytic bacteria MAIDIN

aw 4
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Fawuluszoziuannonazoansae diuvoam luszisgywaniulud luvuznavease
Y o) ' [} @ o 3 P
wanniuneinagsae  diwmSumnnzaunsavimuiiiusinldluanminadeuiimunzau
= U 0w " % a 1
Tudflududdgedimilwesdutnlumsinandags  Taelindhinlumsadwemis
o s y ¥ A o ¥ a4 <
Taonszurumsdaunsiedues audneziswulumdodsana 14 Ty dwaEuiensuds
o 1 ,4 ] rj () 3/ o
pons Taslugahezitluluss noufivessnss Tndiuur Taureaondisewauinen
o o o o o o
Udoagahwussdu  aendimdimnminauiufazdannnmeiundatn  nwluwae
" w & ] a .
Usznoudwauvesrnazuazitaaedulng dJunanes luTamadu (amylopectin) 1azu1a
' o = - W ' 1 = - -
dyntlueziilas  (amylose) — uAZ3iMUNNISHAZMSININTEIIBY9U TunI ol
uw%ns:muad 3 n‘q'u (subspecies) AD
' a ” - w 4 ¥ ' -t
1. nquenleiin1 (Japonica) NdnvauzwaadunuAseINIAU  tazliuw
' 1 ¥
ovii Tasd Ugnlunmd ffu aounidininhidniliigamenouldvesyisy Sodv uaz
= F
GIEGRY
I A - by ) @ :r’:fdw o 3 ¥ "
2. NANAUANT (Indica) dMdwWUFUNaNENzWAaU Yuldlwvaiou wu ny

dude ez ud

»
LY o

3. AqUeININT (avanica) Y1menufilanvazmanlvy oy Augalgnial
vinanduguigas iwuouTailiBe (1) wih (3159, 2534)
AnuMENINgREMAans (AUIsEMIAImNe 1311, 2547)

MITMUNMANGABAIANST

Class Angiospermac

Subclass Monocotyledonae

Family Gramineae

Genus Oryza

Species sativa
ANYMULIIN

. ; ;
sruus i unuuTINHBY (fibrous root system) (M WA 2.1) Usznoudiusing

WAILINIINTIUUSAIAD (radicle) Fonn primary root W30 first seedling root HagsInnLAn



HUUIDDNNIFENN secondary root 130 lateral root 51N TINAA scutellar node 56171 seminal

1 a4 a ) Vo ; v . ﬂg =i A ..
root AUTINAINADINYD IAAUAILA coleoptilar node vl 5on1 adventitious root

MNA 2.1 LAAGAYULIINVDIVY (ﬂﬂﬂﬁ]ﬁfj’ﬂWﬂ"i‘]ﬂﬁ“Ulli‘ul 2547)

SRR T
o ¥V A b kT ¥ . 3/
Ay (haulm %390 culm) 1s¥nouaigaa (node) 1az1apd (internode) WO
3 a . ' o = s " -
Usenovuaiy 231951y (growth ring) 1Jun11uﬂs1ﬂ (root primordia) 91 (bud) uazsoemuly (leaf
scar) 9130MSHANKUD (tillering) MAUMAR FnT1 main culm ﬁﬂﬁ)ﬁliﬁ‘mjﬂm main culm
[FUn7 primary tiller HUBHIYIN primary tiller (38771 secondary tiller AZHUD NI QYN
secondary tiller Fenm tertiary tiller 9UA1A1
anvae 1
c 2 q o= . ) . ‘ 1
Tunlulugea (simple leaf) Usznoudae mulu (leaf sheath) tazunuly (leaf
blade) V3IM30oABIEMINMYIUnazIAUTY (leaf collar) Tigpnutivs oau Ty (ligule) y1u
=l r; ) U c:'c: @ 9 " oy = @ @ 0 1
w3081 10 (auricle) @runNanymzad e uua luidunarsly dludu 2 du wuszvnanie

WIouVHINUANINAIA UG 8RN prophyllum (AW 2.2)

Leaf blade
Ligue
Audae
e Leaf sheath
Interncge
- Crown roots

(18, «— Ordinary roots ——

d‘. LY o 3/ o a =] 1
2NN 2.2 LlﬁﬂdﬁﬂHmzﬂﬂﬂﬂiSﬂﬂUﬂlBii’lHﬂ? (ﬂﬂ!ﬁ]'liﬂﬂ'lﬂ'!‘b’]ﬂ‘ﬂtliu'l. 2547)
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- ¥oannua panicle ﬂamqummamu (uppermost internode) Wumure
ADN (peduncle) INUNANIBDADNTONIT rachis W30 panicle axis NAIRUANIIN rachis [Hun
primary branch HALNINUANIIN primary branch [Fun sccondary branch (RWA 2.3)
¥ a o L] ' ; 4 = oy i =1
- ont1NANluAQUITENI spikelet UTENOUAIY NAUADANYY spikelet 2 NAY
' =l [ 1 o L)
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glume) aomlsznoudivaondey (flore) 3 aon lasndaufvaonifuINLMsRsy Fun
flowering glume AIUADNEDBN LINT YIMADIAWIZAIU lemma (50071 sterile lemma 138 non-
flowering glume Wio empty glume
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01 5 U aznaunantosaIuly (palea) RUFUMBANINON 3 1dU AongossznouAIY
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w =4 - ¥ @ v ¥ w ga @ =
ey (pistil) Ysgnewaaeiele (ovary) dugpnaidul (style) du Uasinasauily
=1 A o ~ T 4 a’ '
(stigma) toniiu 2 upn dnpuzAd 10uUUNIE U1 plumose stigma aziBososa 1 (lodicule)
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AINT 2.3 LAAIANYUZUBITOABND1D (ANINITEMAIFINY 15U, 2547)
ANNIEHALAZILAR
G o =1 5 3 ﬂ'i LY) 4 = (Y] [ d’

navsomamtluL caryopsis 132nBUAIUITBYUHA (pericarp) ANBYAAIUVDULD
o o A ~ 4 (Y] A d 1 = "
VUINAA (seed coat W30 testa) DA ua A uaIUv09 lemma 122 palea (38N hull HAVDY
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= " o =t ' ~ ' Y
poNIxttu Y1815 (kernel) IURIVOIN IS HFVIIYU Fon1 YNT1IMTBANNZ (embryo)
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Ea’; - w - 1 @ . -3.‘ 8§ 42 ' o o ap o
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= ) [ =Y VoA )
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VDUUAAMUABINUANNE 5001 No3ar 11501103 14 (abdominal white) (AWH 2.4)

Lemma

k — Pericamp

j-;;;j;jy\ Aleurone layer

Starchy endosperm

b4
Brown rice
(Caryopsis)

Sautellum 4 £
Epiblast £
Plumule w

Rachilla

Sterile s
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a & Wt 115 ¢ & o ¢
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v = = 9/ 3/ F =
nanss Ay Inue s la 3 szezno
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1. msmsyan lanudmunasu (vegetative growth) Iasll 2 szozfo

1
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) . 2 o = ¥
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ADNDOU WIUTZOLAINDI (booting stage) IUDITHAYOADNUAZNANINGT (heading, flowering,

¥
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3
TauveiIn1sns29eo UANL
.A’ d o o
1. AINBUYDALRAWUS
v o o o9 [ 1 Y e
gudawu§d1 5 nu uInsvaouANUBUATIBITMIAIFIU TaumToy

b4 A . -] & Sy o P s 4 i
AIUIATD4 Hot air oven 1) 1741 2104 %1ﬂuuu'11J'|ﬂ1ll']mlﬂﬂil"ﬁuﬁﬂ'ﬂ”‘HUQQQNi

2 Y o " 1 W o (%
& HINUNIUAA =
lﬂﬂ{l%uaﬂ'nu‘ﬂu g ADUDU-UIMUNINAANAIDU

X100

hminwaanouoy

o o
2. ANBNYDINAAYUT
¥ =) Yot [3
NATOUANLIBAAWITNITINIZUUNTTAY T 1975 Top of Paper ¥iIN15
5 3 o i a Y A o o o o

NANDY 4 F1 F1az 100 AR NYUNHIRDI ATIHVATIIIMAININMIZINEA 5 U LazATINTY
- ¥ o o @ @ ° ¥ a e Y = = o 1
asagatondsmnmnzuaa 14 u Tavezasi9iyu Suaudulnd SwauduiAalng waaaaly

o ¥ . d o od /d Jdo
100 LaZaaneY mnuummmmmwn‘umwaﬂwuquJouaiwummqm

° ) aa
i]']u’]uﬂ'Hﬂﬂﬂ'ﬂQfJﬂ

AIDN (%) = X100

3 d o
VIUTULILAANINL
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3.3.4 MINANBUANNITINTOAVDI endophytic bacteria
e d o LY & Y 4 ¥ , . Y 1 oa W
HANAANUFINIARIUMINTZUILAAAIY endophytic bacteria LAAFUWIAYLIAY
EY o Tow ' & ) 4 o Y d
99 333 unhimsnadou lavgualeey e ABY INDATINABUNITIBAVBILAANUTY 1Ly

v d o ° [ ' =) a
szpza 4 1@ou wiouguiAanuga1a91uau 1 n$u uarlu ethyl alcohol 70 1WoFiFud 30 Jurd

' 1
@ &

R 1 A y ¢ d o a v oy oy % L&
NUUANAHINAUTHINUFD ANAWLY Clorox 10 (UBFIFUA 2 I LA IAWUINAUY
v & a ¥ [ @ o & o A Yy v ¥ H ' ¥ . ¥
PUODNNT HAZFUAINTTANFUNFIUMTHINFOUAIAIAINUINAY MINUIDINIUARIY

' a ¥ 4 & 1 & a aa ' v d a Y o
Tnse @unhinauilsainge 9 Jaaans laaslunasanaaos wertunar 5 win tdnhasazaw
4 - =i

1IATIVAOUAIWAITH serial dilution planting technique 1MNHUATINTU IR TatlveuuniiFody
acy ] { = =1 o
3% pour plate tecnique U 13NgaIngi 28 sermumaiue Wunar 48 ¥ NUWUNINADDY

(1JUCompletely Randomized Design (CRD) ¥N13MAaD4 4 %1

3.4.M3NaaRUUZANENINMINTZAUINGAAIY endophytic bacteria ABNIIAIUAN

1sa lndvesdmluanmwilainanes
TNURUMINAAB UV Completely Randomized Design (CRD) 1 6 A5517T N35UTT

az 4 41 laun
s A ' o ' &

359 1 lunsgduaariugiaslilgni¥os P. oryzae (control)
:3“

- ' EY g w 1 & r
N 2 llﬂ,.lﬂ’:'zﬁﬂul,iuﬁ?‘l‘W'trﬂjﬂil'tl‘ﬂgﬂl,‘liil P. oryzae (No priming)

QERRY
NI
an A ) d o o - hetin . ¥ ..
NIFUITN 3 ﬂsmumaﬂwuqﬁ":umﬂaumwanauﬂqnm:n P. oryzae (Hydro-priming)
3 d 1 o &L
351351 4 nszdumaaRUTawmsnlinouiin1slgnide P. oryzae (Osmopriming)
an v d o o . . o F1
NISNATN 5 NsEAUNAANUEAIY endophytic bacteria NOUINISUGNIYD P. oryzae
(Bio-priming)
ad A ) d o Sy . . w s ' o
N334 6 NTZAUINAAWUFAY endophytic bacteria 3NAUMIAANUN TUABUYIINTS
z .
‘ﬂq Y31 P. oryzae (Bio-priming+spray)
=t v ¥ a ¥ = a Y e & o X
mawssuAunduazaulgndia Taumsenaulgndairmiumsisnyendiussgas
a - o 1 1oa N @ o
TunszaredSuw 5 Alanfuasnszons uazunaumeluaniwididuiluszezinar 7 u i
d ¥ v XAy Y d o v aa o v -
WAAY1I NHIUNISHUFBUAINTZAUINAAAINNTTNITAN [AUNTINITNNTZRUAITISIAY
" A’ U o i o o J -4 - 1
neunisUgniseszuriuand1alud1sinil Crabandazim 1631 5 nfuaerit 10 das dau
n33uTENNIEdUIAAAIY endophytic bacteria vxuFINAAY I TumsIvIUABLIUATIB uTina
3 3 g I a aa as ° i o = d‘. ¥
Wudu 10° cumoiadans Taoynnssuiseziinsutsmaa 3Rszoznamuizauaiude
A‘ IA: 1 r o
3.3.1 udrannnuiuliegiszozinaininde 3.3.2 neullgnddemsmizndrdinou 14 Ju

Y A o v @ ad = ! ¥ = 1
Ilﬁ"JﬂQNﬂﬂl‘QﬂﬂiSﬂNﬁ: 50U AIMTUNITITUITN 7 AANUAWATHUVIUABUUUANISY NOU

!
Yt

& o o [ ° 3 a
ﬂ']iﬂ@ﬂﬁfﬂf’f'uﬂP]T?ﬂ“']ﬂﬂllnﬁ'l 27U Vl'lﬂ']?ﬂ'3']%”ﬁTﬂﬂﬂWﬂ'ﬁﬂ5:‘;11Ju.iﬁﬂ'lﬂllﬂlﬂﬂﬂ'lﬂ
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J o o - =
1031 P. oryzae ﬁﬂlﬂﬂi)’lﬂﬁﬂ'hlmtﬂ'lﬂﬁllﬁzﬂ’J'll.l‘juH'N'Uﬂ\'lﬂTilﬂﬂT‘iﬂ Tavdsziiuninvuin

¥ 0 o -
UWAMINYo 3.1 MIMInaaoatuszeziial 4 1oy

3.5 MINAaeUUsZANTMINMINIZAMNAAAIY  endophytic  bacteria  ABMS

U = = ) 14
ﬁalﬁiuﬂ]ﬁmifylﬂﬂiﬂﬂ@aﬂ‘l']
ULHUAITNAABAIUY Completely Randomized Design (CRD) 31 3 35135 nysuitay 4
a1 AR
o A ' g ¥ o i q
n35u35M 1 iihmsnseduuan (No priming)

an
9

- Y] o -4 o v X i
NITUIDN 2 ﬂi:qumaﬂﬁmmnaumwa (Hydro-priming)

oy

d - . -
N35U3TN 3 NTTAUILAAAIY endophytic bacteria (Bio-priming)
- " ¥ a Y e\ \ e o 9 A d o VY o 1 '
wssnAundwazAulgnthuruRuinude 3.4 hwaawugdnirumssinkoud sy

(9 L4

¥ ¢ & & acd A ¥ d y 3 N | 0, -4 Y

Tuhnduileinyelunssuisnnszdudadisiinausinge uazusmaaiugdlums
o 1 a aa 0 U -]

1YIUABY endophytic bacteria NAMITNIU 10° cfa naNafdns TaonnnssuIsesrinsuymda

i a & A 4 a
Pgumgil 18 ssrnia@emiiuszoznal 48 52 1ue (1010 3.3.1) idIaannuruigungl 35
parnvaden (Huszezinal 10 ¥2 10 (0nde 3.3.2) asandananisnaass Tagviimsasiniy

. £ 3 V W
fuudundeen taziivminwve U IMaIINMIE 14 Tu ninduth s uma il
M35 A TnvoeAUNAT seedling vigour index (svi) AAgAS
y = Lo Bt 4 = T @ ooy
svi = Amasn)odirudniseen x AuRALIMINTIUABAY

A7 svi NIAIUA
% svi= - X 100
A svi YANIAN

o o a = o v ' H
wiouduhudeyansnigaulalaun S1uiunvedsdu Aszes 30 1ay60 ANYS

o ¥ o Y e od = 3 A4 v 1 a °
AU VIUIUTN ATNYIITN UAININTITINULNYIVIAIUNDUTIULD ﬂ'lQl".iﬁlﬂﬂl 120 7Y u‘]vl'l.lﬂu

a a o d & 4 3 @ a d . 4 o 4 a
nguvu 45 ‘ENﬁ"lL“lfﬂ!f-wﬂ’lﬂ'Lu'Jm 48 ‘B']TI.N %Qﬁ‘]ﬂuﬂﬂﬁ”ﬁﬂl”ﬁﬂ IUIUIYAAA LUanal

HARAANTUADND HARAANTUAD 13 lAEINTIEHYIBYANNADA
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HaN1INAIaN

év 9 9 )
4.1. HAMINYNIBO Pyricularia oryzae aWnA13A THfveat ) naznaaeumsnelsn
J; P a ey
NNMSUONITOI Pyricularia orvzae 1NY1INALEAINIINATSA MRS single spore
" P y%’, ¥ A ° = ~
isolation wu1le Tmanfiuenlduldun BTN6001 iaziisihumaasumsina lsanleuiey
nuleTwani 185 uAnueyns Iz RIRealfiiams Iy auzmalulaBmsinuas ava 13 3
lolwanfia RBR55001 UBNI95171 11azBKK55003 wamanaaeulsawuil  lolxan
RBR55001 Hszaunnujunsvealingaigany luszdu 6 soaunldin laIsan BKK55003 ogh
szau 5 loTy@n UBN195271 uaz BTN600T pgiseay 4 uag 3 adial (nni 4.1) Aiudg

@onlalaTgian RBR55001 Alimatug s sves lsngangame 14 lunsnaaesas i)

AN 4.1 uaaamanalialvddmendsiminaaoulsmilunal 7 U (A=control: B=

BKKS55003; C=UBN195171; D=RBR55001 tinz BTN6001)
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L¥) H = =) U ﬂvl &
4.2 HaM3AAIAeN endophytic bacteria N3szanEmwlumstiiuda¥en Pyricularia

oryzae
4.2.1 HAMINAINDN endophytic bacteria ABMIIVIYVBIAUNMIYN

MINNSNAABIANNTOILN endophytic bacteric 1A Minanua 31 loTaan 1dun
SnR117, SnS217, SnS317, Sn417, SnR517, SnR617, SnS717, SnR817, SnS917, SnS1017, SuR117,
SuS217, SuR317, SuS417, SuR517, SuS617, SuR717, Su2R117, Su2S217, Su2R317, Su2L417,
SuS2R517, Su2R617, BaR217, BaRS17, BaL517, BaS417, BaR617, BaL717, BaR917, BaR1017 (/0
° o J Yy 9 Vv o 9y 1
i inaroumaduguiiosdudondesqansism! msdouunsy uag 3 %KOH wurutluinsy

=

170 27 o Twan uaziuunsuawdios 4 To Taan 181 1o Taan SnR117, SnR617, Su2R317 LA

J [ ] Y v o
suzr617 TasunsuuanduIngesfidnyuzdludvgu anvazgiivadiunuy bacillus

v

- - o ad o ' 4 2o
unswavfinuezlianuae InTatidhudvnla dnuazzdsmadaidiuimy coccus oIt

wuiidnpasdug wu Taladvuoms@eade & lazgsrevoumadianaeny luamased
41 uoznni 42 1aedald endophytic bacteric MumsadiilszAnt nmlumsduniums
m‘?mnﬁuTw!La:ﬂ1Uﬂu1§aﬁ1lnq‘Isﬂ-ﬁ’nmn WINNWIA LAzoviAm (2558) $1uAU 15 o Tamian
18N BEStUTIO0!, BEASIUTI002, BEAStUTI003, BEAStUTI004, BEAStUTIO06, BEdS(RBROOI,
BEAStRBR002, BEJStRBR003, BEJStRBRO0S, BEAStSPB001, BEdStSPB002, BEdStSPB003,
BEdJStSPB004, BEdStSPB005, BEASTPBOO1 r 11An¥13 1A%

" o o - sy g
MINA 4.1 ANBULNRTUFIUINGURE umNTAIL0IR UV endophytic bacteria

\ dnuas TnTaftuuemisi@sude Na 3%KOH  Gram Ny
HURANISY
Gt qdin Yo MY test staining  3U319
1.BEdStUTIOO0! m naw Fou Fhuidlen + + bacillus
2. BEdStUTI002 Mana o Fou Fhudlen + + bacillus
3.BEdStUTI003 LY nay oy Fhaiden = - coccus
4.BEAStUTI004 g naw Fou Fhaiden - - coccus
5.BEAStUTI006 V1Iyu naw Foy Fou - + bacillus
6.BEdStRBRO01 mdoala now Foy Wuiflen + + bacillus
7.BEdStRBR002 ¥179qu naY Foy vjusy 4 + bacillus
8. BEdStRBRO03 il nay Fou Wuidion + + bacillus
9.BEdStRBROOS ¥ naw Foy WHuiion + + coccobacilli
10.BEdStSPB001 mieq nay Foy Whuidlen + + coccobacilli
11.BEdStSPB002 Y1 u naw Goy Foy + + bacillus
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G dnuar TnTafluuems@sado Na 3%KOH  Gram anyuY
WAy
a JUIn oy 7 test staining  FUIN
12.BEdStSPB003 IMded naY Fou SELEE + + bacillus
13. BEdStSPB004 7 naw Fou huilen + + coceobacilli
14.BEdStSPB00S  Indpsla naw Fou Fhuilen - ; coceus
15.BEdSTPBO01 r l.‘lf[) nau (BLiM] VIV + + bacillus
------------------------------------------------------------- (WIMIA Az oV AR1, 2558)
16.SnR117 7 naw Fou Fhuilen . ’ coceus
17.8n8217 Y1IU Tiiwou —(lundy Sy + + bacillus
18.8nS8317 VYU naN iSuy Guy + + bacillus
19.8nS417 e naw Fou Hhuilen + + bacillus
20.SnR517 V17 fau Foy thuifen + 4 bacillus
21.SnR617 V12 nay Sy Whuidlen 2 . coceus
22.8nS717 AR naw Fou Wuidlen + + bacillus
23.SnR817 12 naw Fou Fhudion + + bacillus
24.Sn8917 e nay Fuy Wuiden + + bacillus
25.5n81017 Mang naw Sou Fuiifen + + bacillus
26.SuR117 YU now Gou huiien + + bacillus
27.5u8217 V1Y naw Fou Wuiiden + + bacillus
28.SuR317 U nal Sundu Foy + % bacillus
29.SuS417 m naw Fou Fhuilen + + bacillus
30.SuRS17 Y17 Aaw Foy Yuiilen r % bacillus
31.SuR617 AP naw Fou Yuilen f 4 bacillus
33.Su2R117 o naw Foy Hhaiden £ 4 bacillus
34.5u25217 ¥4 naw Gupdu - vgvsey + + bacillus
35.5u2R317 417 now oy Fhuilen - - coceus
36.Su2l417 17 nau 1oy l:ﬂmﬁﬂn + + bacillus
37.Su2R517 V1 nau Fundu vy + + bacillus
38.5u2R617 Y17 nawy Foy Wuiden « . coccus
39.BaR217 Y17 naw Foy Wuiiden + + coccobacilli
40.BaR317 v1qu naw 5oy LPLTRH + + coccobacilli
41.BaS417 Y1 nay Hundu SELEE % % bacillus
42.Bal.517 e nawy 5oy Fou . + bacillus
43.BaR617 Y17 naw 5oy haidien + - coccobacilli
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o = | o
" dnuwz TnTatiuuemsiduade NA 3%KOH  Gram ANy
WLANEE — . - .
G pRIERM vy W7 test staining 71514
44 Bal.717 V1IU nay hunnu VFVIE + ¥ coccobacilli
45.BaR917 VYU naw Fou Fo1 + + bacillus
46.BaR1017 viaa naw fluadu  Huilen . + bacillus

; . . oA X _ 4
MNN 4.2 LA NYAIENIFUTIUINOT0IAUUDI endophytic bacteria Miton1dvnd (A =

invae Inlatifimawes 6.7 m1 uag

. - R
anvaz Ialalluue1m1iaeado NA, B

— o

C = M3AAFIDUUNTUYDIHASUUANZ N1 8Y 1,000 117)
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NINN 4.2 (AD)



NN 4.2 (D)
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¥ ] Y :‘; [
UBNYINTUNISANYINAYDY  endophytic bacteria  ADNSINIYVBIRUNAITIIIUNDT
o - 3 ¥ 3 ] " o - e A - [
swnuly uazmsseatiavesdundrinnluynle Tvan Tuuanadumeataiionss suisuny
= ' g w 9 f,‘ at H o -
nssuABMIUN  dauanuge dmindu dmingn sazimninsaulunnleTaaniinnw
[ o aa y ° ° =1 . e B H . "
HANANAUNINADA tazilod Ity %svi wulivianua 43 ToTaan Al %svi gand
) ) i /s d &R 1

n35u35AuAY TauleTaan BarR917 1A %svi geNgade 128.90 Wedidud Fagennssuis
o o o Y - . 1w

auny 289 Wodikua sosaunldun loTwan BaR217 uay Sur617 Taulla %svi Ay

128.42 1182 128.03 AINAR (A1571990 4.2)

M9197 4.2 HAYDI endophytic bacteria ABNFII YUDIAUNZIT N

. $1uou mmge | mssea¥ia  dwindu dhwminson i
HuAATY Yosvi
v RS 10IAUNAT (n¥w) (n¥u) (nfu)

1.control 2.2ab" 13.05¢ 92.50ab 0.21abe 0.36¢d 0.57bed 100

2.BEdStUTI001 2.1ab 14.37abe 100a 0.19abe 0.36cd 0.56cd 107.74
3.BEdStUTI002 2.2a 13.25abc 97.50ab 0.20abc 0.38abed 0.59abed 111.61
4.BEdStUTIO03 2b 13.00¢ 100a 0.18bc 0.36¢cd 0.54d 104.37
5.BEdStUTI004 2.15ab 13.12be 97.50ab 0.17¢ 0.36¢cd 0.54d 101.76
6.BEAStUTI006 2.2a 13.07¢ 95.00ab 0.19abe 0.35¢d 0.55¢cd 100.98
7.BEdStRBRO0]1 2b 13.82abc 100a 0.19abc 0.38bcd 0.58abcd 111.59
8. BEdStRBR002 2b 13.90abe 100a 0.18bc 0.38abed 0.57abed 110.14
9.BEdStRBR003 2.15ab 13.10¢ 100a 0.18bc 0.36¢d 0.55¢cd 105.82
10.BEdStRBR00S 2b 14.68abc 92.50ab 0.23ab 0.37¢d 0.60abed  116.40
11.BEdStSPB0O1 2b 14.52abc 97.50ab 0.19abe 0.35d 0.54cd 105.33
12.BEdSISPB002  2.05ab 15.37a 97.50ab 0.19abc 0.35¢d 0.54cd 105.33
13.BEdStSPB003 2.05ab 14.11abe 100a 0.23ab 0.40abcd 0.63abed 121.21
14. BEdStSPB004  2.05ab 14.45abc 100a 0.21abe 0.38bed 0.59abed  114.47
15.BEAStSPB005 ~ 2.05ab 14.60abc 100a 0.18bc 0.39abed  0.57abed 11111
16.BEASTPB001_r  2.15ab 13.76abe 97.50ab 0.19abe 0.38bcd 0.57abe 107.86
17.8nR117 2.1ab 13.01c 92.50ab 0.18bc 0.35¢d 0.54d 96.54
18.5n5217 2b 15.22abc 100a 0.19abe 0.35d 0.55¢cd 106.30
19.8n8317 2.05ab 13.15bc 100a 0.18bc 0.36cd 0.54d 104.37
20.SnS417 2b 14.09abc 95.00ab 0.18bc 0.38abed 0.57bcd  104.18
21.8nR517 2.05ab 14.85abc 97.50ab 0.17¢ 0.35¢d 0.54d 104.37
22.5nR617 2.05ab 14.80abc 100a 0.20abc 0.41abed 0.62abcd 119.76
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» iu amugs  maseadin  dmindu  dhwinsn dnineow ‘
HuaNEH ) ) %svi
Ty (%.0.) YoIAuni (N3N) (N3%) (N31)
23.Sn8717 2.05ab 13.15bc 100a 0.18bc 0.35d 0.53d 102.93
24.SnR8&17 2b 14.43abc 100a (.18bc 0.35d 0.53d 102.45
25.8n8917 2.05ab 13.42abc 97.50ab 0.22abc 0.39abcd 0.61abcd 114.89
26.SnS1017 2b 13.02¢ 95.00ab (0.19abc 0.35d 0.53d 98.24
27.SuR117 2b 13.00¢ 97.50ab 0.18bc 0.35¢cd 0.54cd 102.23
28.5uS217 2.1ab 15.12abe 97.50ab 0.19abc 0.35d 0.55¢d 97.07
29.SuR317 2.1ab 15.32ab 100a 0.21abc 0.42abcd 0.63abed 121.21
30.5SuS417 2.15ab 13.38abc 95.00ab 0.22abc 0.42abcd 0.64abc 117.89
31.SuR517 2.15ab 13.15bc 95.00ab 0.19abc 0.37cd 0.56¢d 103.72
32.SuR617 2.05ab 14.18abc 97.50ab 0.22abc 0.45a 0.66ab
33.SuR717 2.15ab 13.00¢ 100a 0.18bc 0.35d 0.53d 102.93
34 Su2R117 2.15ab 13.03¢ 97.50ab 0.20abc 0.36¢cd 0.56¢cd 105.51
35.Su28217 1.2ab 13.90abc 92.50ab ().23ab 0.38abcd 0.61abed 109.89
36.Su2R317 2.1ab 14.33abc 90.00b 0.21abc 0.38abed 0.60abced 103.89
37.5u2L417 % 13.78abe 100a 0.24a 0.37cd 0.6labed  117.84
38.5u2R517 2b 13.62ab¢ 100a 0.20abe 0.36cd 0.57bed 109.66
390.Su2R617 2.05ab 14.07abce 100a ().20abc 0.37cd 0.57bed 109.66
40.BaR217 2.05ab 14.75abc 97.50ab (.2 1abc 0.45ab 0.66ab
41.BaR317 2.1ab 13.24abc 100a 0.19abe 0.35¢d 0.55cd 105.82
42 BaS417 2.15ab 13.64abc 97.50ab 0.19abc 0.35cd 0.55¢d 103.17
43 Bal.517 2b 13.82abc 100a ().19abe 0.40abed 0.60abcd 115.92
44 BaR617 2b 14.47abc 95.00ab 0.21abe 0.36¢d (0.58abcd 106.01
45.Bal717 2.1ab 14.70abc 100a (.20abc 0.40abcd ().62abcd 119.28
46.BaR917 2.1ab 13.73abc 100a 0.24a 0.43abc 0.67a
47.BaR1017 2.1ab 13.24abc 97.50ab 0.19abc 0.43abc 0.62abcd 116.30
E-féit . . * ” . . ]
C.V. (%) 4.60 6.90 5.27 14.57 10.76 9..69 -

1

l“l?ﬂlj"u P=0.05 1A% Duncan’s Multiple range test (DMRT)

. . ¥ []
AundeiamawdIsnusmlounuamuuIAs hillnnuananuneataeieihiesddyiszdunnu
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4.2.2 wanInAaouYsz NS ANV endophytic bacteria ABMITVHUY 031 Pyricularia
oryzae
° " " 5 o a s &
917131171 endophytic bacteria Y14 46 loTwian wmareuaNuluilndaeire P
oryzae 89 150 I 1A07% dual culture test Tupad§iims wudnll s leTmandfin/odidua
MIBUEIgINT1 50 WoTidug RN SuS217, BarR917, BaS417, SuR317 Az Su2s217 Taeiim
o o o o &1 W ¢ d o o o 1
WosIFudmsgugunIny 58.74, 61.11, 64.86, 66.66 LAz 66.80 WoiuA muday dulelwan

1 d v 5 B N i d ' '
ouq Tnlefiduamsdutngnszni1e9.72-49.02 nlefidua (N 4.3 uazasan 43)

H a o v o : J
AN 4.3 Uszannanues endophytic bacteria ADN1TYUUUYDI Pyricularia oryzae

o b4
MIVUBIYDT P.oryzae

-

HuAhise

Wuruguinaialnlafl (au)Y wed i Fusmsduds
1.BEdStUTI001 7.53 16.25
2. BEASIUTI002 7.52 16.38
3.BEdStUTIO03 6.88 23.47
4.BEdStUTI004 7. 19 20.55
5.BEdStUTI006 ¥.23 19.44
6.BEdSIRBROO1 5.71 36.52
7.BEdStRBR002 TS 13.88
8. BEdStRBR003 5.71 36.52
9.BEdStRBRO0S 7.41 17.63
10.BEdStSPB001 8.12 9.72
11.BEdStSPB002 5.40 40.00
12.BEdStSPB003 5.18 42.36
13. BEdStSPB004 6.5 2177
14.BEdStSPB005 4.58 49.02
15.BEdSTPBO01_r 6.85 23.88
16.SnR117 5.50 38.88
17.8n8217 5.50 38.88
18.8nS317 6.18 3125
19.5nS417 7.15 20.48
20.SnR517 5.87 34.72
21.SnR617 6.42 28.61

22.8n8717 535 40.55




-o L4
MIVUVLILYDI P.oryzae

nuAnisy — ~ - —
iduruguonanIaladl (@.u.)Y nesiyudmsduo

23.SnR817 6.28 30.13
24.5nS8917 6.21 30.97
25.5n81017 7.00 22.22
26.SuR117 5.77 3583
27.5uS217 3173 58.47
28.SuR317 3.00 66.66
29.5uS417 5.71 36.52
30.SuR517 6.08 32.36
31.SuR617 7.78 13.47
32.SuR717 5.91 34.30
33.Su2R117 7.61 15.41
34.Su28217 2.98 66.80
35.8u2R317 6.55 27.22
36.Su2l417 5. 7% 35.83
37.Su2R517 5.90 34.44
38.Su2R617 6.96 22.63
39.BaR217 6.30 30.00
40.BaR317 6.61 26.52
41.BaS417 3.16 64.86
42.Bal.517 6.82 24.16
43.BaR617 8.03 10.69
44.Bal.717 5.23 41.80
45.BaR917 3.50 61.11
46.BaR1017 6.60 26.66
F-test 2 *

C.V. (%) 2.23 16.04

VaadurinuguinanalnTailii 14 fu
2’,* 1 [y aa ' - o o n{ o A & ey ¥ .
=upnAnfuNNadasd oAy NszAUAIUBENYU P=0.05 1AtTT Duncan’s Multiple Range

Test (DMRT)
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a a

; d - z Sk 5 B 4
MNN 4.3 UsEANT MU0 endophytic bacteria 114 5 1o Iman AliUszansammsiuduros P,

1 s o o w Y aA
oryzae YINN 50 WoiHUA MENAINSNATDUAIAT Dual-culture (A=control, B =

BarR917, C=BaS417, D= SuR317, E= SuS217 Lla¥ F= Su2S217)

¥
o o @ =)

AIHUDINNMINAADUAAADN endophytic bacteria NUNAABNIZIV WYBIAUNG N LAz

al a - 3 9 3 1) L= . - o d
Uszaninmlumsdvoudosaung 1an vl vildaunsnAam@on endophytic bacteria Miju
sz Tomilanarwlolman TaoloTmanniinnwtiauleldun Bar917 Wiosmnfii %SVl ga
d' =S d o L4 o f, J -~ v 9 Y [} ) =
nga taziianlodiyuamsdudureaung lan lmidogly 5 suauusn leTaan Bar917 345

v o 1 o o =) =
anumnzauaenaih hldnudolunsdimsnszquuaad s madanm

4.3 HAMSANYININIZAMNEAN Y endophytic bacteria

= -d' YV < w Y } 4 .
43.1 wamsAnmmiszoznRmMInz anlumsnszdundainug 41200 endophytic
bacteria
= ' ¥ 4 = a ) - &£ g ad
VINANEINUNININSEduAaNgUngl 18 osmuraded  Fuduguugiin
¥y yi gy = ' Y 4 o sy Y am = Y
Taiswan i ldreszeznainngauaemsnszd umaanugdaieismadininlayly
A 4 = 3 4 o 3 = o o4 =
endophytic bacteria N52021381 48 32 Tu3 1o nwaaiimsgaminsiudrdunaniuldninaiwi
a H) ' = & d = -1 " o Yy a g ) -
4.4 Ara0a@ana 0 84 12 Hr TuamaadimsgaiimuiuegesaaG 2 udaisudnaslud Tuai 24
~ & P ' = 3 4 X 4 > <& ~ 4 A A 1
nazaan Tud Tuedi 48 neuvzlimsgminiugaiudnaislura Tusi 72 Famsgahimugaau
vd v o4 A g o 2 Y & A EY < < = &
nama i unwaas g szezmsenvaaudaudutonmsnszdumanluy T 48 o
o o = [ =) ~
1 lumsiimsnszdumaaiugdndwiinadinmiaely  endophytic  bacteria  1unis

NAnDIns 11



43

35
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’ -
ANy (%MC)

10

0 6 12 24 48 72 96
vat ()

4 3 e Wlar Dl a = "
Inﬂﬁ 4.4 ﬂTﬁﬂﬂu’ﬂ]aﬂl“ﬂﬂ“u'@ﬁT}ﬂQﬂlﬂﬂuN 18 odarnmalted V1 0, 6, 12, 24, 48, 72 uas

96 %7 114

= a & g w d v
4.3.2 Hﬂn1‘sﬂmelmﬁzu:nm‘nmuwnn'lummﬂmm'nmuaﬂwuqmﬂum‘mi:ﬂu

o 7 ad - ) 3 & o
A AwIEmaTimnlagly endophytic bacteria

w oY

" X o o
Eﬂ“|ﬂﬂ']iﬁﬂ"ﬂ']wuj'ﬁzﬂzlqaflun"ﬁaﬂﬂ’nu‘UUI.uaﬂwuﬁ‘U-nnlunjiﬂ‘izﬁ’ulnﬂﬂ

]

o = \ ] 4 { & 1 & 1
035NN IaulY endophytic bacteria MymgauAod 10 ¥alua Taeaianuyuegh

¢ d s X $oag el & Gl e s o v d o &
13.20 llji)'i!“b"uﬂ cliﬂﬂﬁlﬂU\!ﬂUﬂ"Iﬂil“]‘liuﬂlu‘i:ﬂmﬂuﬂﬂu‘lfl1ﬂ'ﬁﬂizﬂquﬂ'l'iﬁ'ﬂﬂ‘l]ﬂﬁm@ﬂwuﬁ

o o f, rg

Y A 1 s 2 ¥ 4 ¥ ax ) 1
"UTJV]E)QVI 13 I"L]ﬂil“‘lfuﬂ ﬂﬂlun'l'iﬁﬂﬂ’ﬂll"b’udl‘NﬂTiﬂitﬂumf\ﬂﬂ'JU’JﬁTIN“H')ﬂWWIﬂUﬂlT

J i = o & i
endophytic bacteria 339N UFUNGUHAN 35 DIAUFATOAUIAT 10 F2Tua (M13190 4.4)

a », & & 20 o s o 1 4w
MIan 4.4 ﬂ]ilﬂaﬂuuﬂﬁﬂﬂ'ﬂn"ﬂu clllﬂ'l'iﬁﬂﬂ']‘lﬂ‘b’u‘ﬂﬂﬂﬂﬁﬂwuﬁm'nﬁﬁ\‘]ll"’mnﬁﬂﬂ'}f} o3

LYIUADY endophytic bacteria

T AR (%MC)
0 28.58
1 28.15
2 26.83
3 24.88
4 22.03
5 22.04
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#1Tu AT (M)
7 18.20
8 18.14
9 15.62
10 13.20
1 10.95
12 10.21
13 9.81
14 9.63
15 9.34
16 9.27
17 9.21
18 918
19 8.54
20 8.19
21 812
22 7.86
23 7.65
24 7.56

F-test W9

C.V. (%) 2416

Va =llﬂﬂ‘f‘i1dﬁuT‘INﬁﬁﬁ’€Jé13ﬁﬁuﬁ1ﬁmﬁi:ﬁvﬂ11nl%ﬂﬂu P=0.05 TA67% Duncan's Multiple Range Test

(DMRT}

o ar a

d d
433 WANIINATOUAMMINVBUNTAWUE HAININTEAUNAAWUEA I endophytic
bacteria

<

43.3.1. AT HVDANAANUS
" s 2« & o w Y
il'lﬂﬂ'liﬁﬂ'hﬂﬂ‘lj’l'lﬂ1!.3J8‘iL“ﬁﬂﬂﬂ'ﬂll‘}fﬂ‘l]ﬂﬂ‘r]ﬂﬂi'iu'l'ﬁﬂ1tfﬂﬁﬂﬂ']‘iﬂ5$ﬂu
d w oY A ~ = = 1 w aa 1 " s d o F1 A -
maﬂwugmﬂumauw 0033 "lnnmmummanumaﬁm muﬂuﬂa‘swuﬂmm‘uﬂulmmﬂ
an A Y ¥ =] L. a0 o o o & ~ ' an A =
4 NITUITNNIZAUAWTITIAN (Osmopriming) uﬂnﬂaimummmmuqmqw TIUNTTUIDNIIAA
" d g A o R 1 -
Tk unsgnszduaa (No priming) WAANNTEAUILAAGIONINAUAN YD (Hydro-priming) LAz
£ 4 ¥ A = 3 _ " 5 @ 1y 1 o
ﬂ'ﬁﬂi:@]u!nﬁﬂﬂ?ﬂﬁﬁﬂ1ﬂﬁf’1ﬂ1ﬂ]ﬂﬂ1‘ﬁ endophytic bacternia (Bio-priming) "1unm1mmnmanu

NHADAAIATT NN 4.5
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w4
4.33.2 anusenvoundanuging

' =] w &y ] - -2 (] A
Namwﬂamwmnnaﬂwu'ljmﬂumau‘n 0H32 1””ﬂ’11111!ﬂﬂﬂ’1\1ﬂ1\1

= L

aa A = aad d [ Y o d H o
ane 1umauﬂ 3 ﬂi'il.l"]ﬁﬂmﬂﬂulllﬂ'luﬂizﬂitﬁ]u (No priming) AANNISAUAIYUINAUN
& o { 1
1%¥® (Hydro-priming) Hagiua AnNse ﬂ”u AU endophytic bacteria (Bio-priming) Tuidanau
[ o aa 1 =} = s d v ¥ . " n
uananuneata aruluidoud 4 NITUITINAANNTLAUAIY endophytic bacteria (Bio-
. s d P " d rod & 3
priming) 1W/asidudmssongaigamin 95.5 nosisud seananldun wasiinszqudlni

& 1 ' -
NAUNUYD (Hydro- priming) M1 94.25 11/o51%ud (113139 4.6 )

]
R

d‘ ¢ o o J d o oY [ i d o d
MINN 4.5 HJB'5lCﬂUﬂﬂ']]UWHMDNN?‘W“U?UW?”H'luuﬁzvluﬂ']uﬂ'ﬁﬂ'ixﬁ'lﬂﬂﬂﬂ HadvIniny

Snuniuszozinnl 4 weu

)| . 4 4 o dy
— ANRAUAVINFUINAANUFYTD (%)
n3uIs & A - - a ' 4 a o - -
auUN o0 IADUN | I1ABUN 2 1ADUN 3 IADUN 4

No priming 14.52' 14.81 16.34 17.48 17.53b
Hydro priming 13.39 13.99 15.97 16.03 17.26b
Osmo priming 14.10 14.14 17.69 18.12 19.65a
Bio priming 13.80 13.84 15.89 18.32 19.13ab
F-test s’ ns ns ns "
C.V. (%) 20.12 Sl 9.39 7.02 6.63

' ' aa e aa 1 aw o - o 4 & ot
Yns =Tuuanman1aada * =uanannunatasdnlivodAyiszaunnmuidenu P=0.05 1au7% Duncan’s

Multiple Range Test (DMRT)

o o3

4 o - 1 o o d o g
ﬂ]fﬂ#‘lﬁ 4.6 miGaﬂ‘ummﬁﬂwuﬁ'U1’J‘I"INNILﬂﬂHNWﬂ)‘iﬂi:ﬁHlHﬂﬂ ”aQ‘nﬂlﬂ'Uiﬂ'Hnllu

JLuTIIAT 440U

ANRfAUNIIBNYDANAA (%)

WEEEL = = —— - d P PR
IABUN 0 IADUN | IABDUN 2 ABUN 3 IADUN 4
No priming 92.25 93.00 92.00 92.75a 93.00b
Hydro priming 93.00 93.50 93.50 92.00ab 94.25ab
Osmo priming 92.00 93.25 93.00 90.50b 93.25b
Bio priming 94.25 93.75 93.25 93.50a 95.50a
F-test ns ns ns * *
C.V. (%) 2.23 2.12 1.57 1.42 1.42
4 o 4

Yns =liuanaraneadia * uanandunnadasinihivdidyiszauniuidesu P=0.05 Tas3% Duncan’s

Multiple Range Test (DMRT)
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4.3.3.3 HAMINATOUANINNTINTOAVDI endophytic bacteria

o

[ =1 o
91NWANITANEINUI endophytic bacteria Meluaaugd1IneHa 1910

&S A =

¥ =3 o ﬂ:
minszduwaaiimsaasiuasfisudntiossaudis uiimsnaasanou o fadoui 4 Tavil
A13AAAIIN 4.56 log cfwml 1)U 4.25 log cfml w3 panasliifivs 0.31 log cfml (N1 4.5)

Y o ' . . =) v =3 o o 3 o ¥
GG VATRR endophytic bactenia ﬂ1h1?0ﬂ“ﬂ’lﬂ€)§‘l‘1ﬂﬂ181umﬂﬂwUQ‘UTJﬂWEl‘Hﬁdﬂﬁﬂitﬂu

3 vy oA o A
ARy IIUBDUN E]ﬂ!ﬂiﬁ:ﬂ$t’)ﬁ1 410U

Endophytic bacteria (bog cfufml)

U

0 1 2 3 4
Dal (1dau)

w oY

4 o o 4 o
MNN 4.5 97109U endophytic bacteria NYNA amiﬂixé’umﬁmﬂmmmaﬂwuwmﬂus:ﬂmm

Q

=l
410U

4.4 wamanaz@unanlael¥ endophytic bacteria @dn13nIUANI3A vty

amnuasnaaes

o ¥

NINMSANEINLIINGTHITNIINMSATEAUA WANTIARMSWUMTN  (Osmo  priming)

' . & o~ o i = o

NOWIMSUgNITes1 P. oryzae NszAUANNUNIWDITsADERTADENIZAY 3 5090311
¥ —~ ¥y ¥ ) ) . . ' o &

laun NITNIBNITAUAIY endophytic bacteria (Bio-priming) ﬂi)u“lﬂﬂﬁ‘ﬂgﬂl”ﬂﬁ]‘ﬂ P. oryzae

addgq ¥ ¥ 4 v ; ; ' o a .
uﬂ:ﬂiiM?ﬁﬂ1“ﬁﬂ15ﬂ‘§$ﬂul“ﬂﬂﬂﬁﬂ endophytic bacteria sanumsRanun1ly  (Bio-

]
o = !

' o & @ 1
priming+spray) AOUMINISUQNIFDI1 P. orvzaelnuszaunnuguisagluszauin 4 a

¥ ¥
o

adt Al 1 v o L. ' A Y v ¥ 1
ﬂismwllmnixﬁ]umaﬂ (No priming) ﬂﬂuﬂ@.ﬂl‘ﬁﬂ P. oryzae UAZNIZAUATUUINAUNIYD
1 j = o Air ' o ﬂi
(Hydro-priming) ﬂauﬂqmma P. oryzae Mi:ﬂ'ljﬂ'!'mjuuid“ll't’]ﬂ‘iﬂ@dﬂ‘q'ﬂﬂgnlui:ﬂﬂﬂ 6
o ¥ - [ | v w J o 7 w a ~ ' ad A o
dunaldvinnnd 4.6  wuwRoITUA LIS IFUABATINMTINA TIANNLIINITUITAYINS
¥ 4 = - ' o & a8 o =
ATEAUMITIDNAIBATITIAY (Osmo priming) ﬂﬂuﬂ1ﬂ1ﬁﬂ§]ﬂﬁfﬂi1 P. oryzae WOAIINIIINA

o = s o ' At o 2
Tsnmngano 11 weiidud sosaan’launnssuisnldmsnseduuandiu endophytic
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' o - " v -] 5
bacteria 37uAuMIAanuMalunewIIMIUgni¥os P. onzae uaznisnItnizdudin
' o A o = Y
endophytic bacteria (Bio priming) ﬂﬂuﬂmﬁﬂqm‘ﬁﬂﬂ P. oryzae Tastinudesisuaonsa

a Y s o o w =
N151NA 15ANINY 15 uay 15.67 Lﬂa‘iwuﬁ MUARD (M1519N 4.7)

q'. [ = Yy L= o e rﬁ
MmN 4.7 003mana 15 T unssuasaie mevdawimsianiroest Porzae

N35475 MmATsAsINsAATIN (%)

No priming 21.33a

Hydro priming 20.60a

Osmo priming llc

Bio priming 15b

Bio priming+spray 15.67b

F-test g

C.V. (%) 0.89

S
@ o @ A

U cuppansdunanaednaiisd wyiizAun1wdoiu P=0.05 Tav31 Duncan’s Multiple range test

MR 4.6 mimﬂTsﬂ“lﬁuﬂu131unssmwuq mwaamsﬂaﬂmmﬂ P. oryzae Wuna 7 Ju

(DMRT)

(A=control; B= No priming; C=Hydro priming; D=Osmo priming E=Bio priming 1182 F=

Bio primingtspray)
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4.5 wamsnaaeuUsaNEMWMINsZAUINGAIIEMITINMNIA1Y endophytic

bacteria Tumsaaa3anumssydulnveatng

! o

' o = = a
INMInaasanyI wesiFudaiasiinignsyaulavoadaund1 scedling vigour
Y

an A =3
index (%svi) Tun3su3TNNIEAUWAAAIY endophytic bacteria (Bio-priming) loTasian

- = VoW P-4 ¥ ) o ¥ & v &
BaR917 dimigangaminy 153 wedidua sesaunldun nizqumiadoindusinye
s " ow s d I = ' ac d 3 o
(Hydro-priming) 11U 131 nJodidua FagandnssuIsnmivgy 53 uazdl nlodidgued
audiaudana 191N 1mn 4.7
HOMINTATINTUTIUIUMUBABNDN 30 AT 60 U WUIINI 3 A5 LiTinny
1 o aa B e 1 s A =] . : @ =4
HANANAUNNITOA uﬂﬂiﬂﬂﬁﬂﬂﬂﬂ’ﬂﬂﬁMﬁﬁﬂﬂ'iwa/umﬁﬂﬁ”m endophytic bacteria 831
= o - 4 = o ot A [l =1
AMNgIve Ut tarlidusrunniigaiionSsuiieuiunssnat i hinsedumaa (No
- = H o« & - . a0 =
priming) HAEATZAUILAAIUINAUS WD (Hydro-priming) 1A0A1UNE8ANNTIVOIAUDI
IMIAY 54.85 IFUAINAT HALTITIUIUTIMIAY 11,35 53 spsaan ldun n3suTTnszduinda
5 JoHn X L. { ' a o 1
AINAUN D (Hydro-priming) NIANFI0 gﬁ 52,58 JHUAINAT UATTIUIUIIIOYN 7.95

=)

a = " o 1
Fahinanmatuniaaasunssudin linizdumuia (No priming) dIuA1weMInu I

PN LN AN 3 N3TUTRAINTIIN 4.8

, q“

ilh

MW 4.7 M3 yay Tnvesdund191InssnIsa1eg Nszoznal 7 U (A= No priming; B=

Hydropriming 118 C= Bio priming)
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‘ " 1 = = Y
m‘mﬁ 4.8 lmmmmﬁw”nyammsmﬁmuTmnw11°luﬁn1vmﬂm1f1ﬂam

Aundedoyamsnigidu Tavesdn

n3suit - Swoumledsne  §UIUMUBABND  AMWNGY  Swau ANNENSN
o 303U 60 U (8.1.) TN (%.1.)
No priming 100 6.55" 9.75 52.53b 8.65b 21.97
Hydro priming 131 7.65 11.25 52.58b 7.95b 22.46
Bio priming 153 9 10.5 54.85a 11.35a 22.97
F-test 3 ns ns 4 % ns
C.V. (%) - 19.79 20.69 12.87 13.35 2.77

] 1 - e 3 e - e ' - W o i o i !'f Sy
Yns =Tiuanaananda * =llﬂﬂﬂ1\!ﬂu¥ﬂ€ﬁﬂﬂElUNUUUﬁ'IﬂEu'ﬁiZﬂUﬂ’ﬂUl‘UﬂUU P=0.05 1AU35 Duncan’s

Multiple Range Test (DMRT)

LA a dAgy o Y a v ' ! e . d
ymiwbwandai Idnd s ideyananandinuil dmdnmaa 1,000 Tunn
an 1 ' [ aa L | v o o d a ' v o d o
N35U3B INTANUUARANAUNIADA  IWHIRLIAUALTHAUNARALADIIN  @IUTIUIUILAAR
Younziudan HarARNIUABND LiInzHanaAN laniuae 13 WUIINTTUABNNTZAUAIY endophytic
R A | a1 d e d a 1w d a d ¥ d a
bacteria UAIYANGA TAENANRALTIUILNAAAMIAY 107.79 1WAAADIN AAluFovazuand
() o = o ! " e o a oA a1 L)
MR 69.36 AR TinanaaniudenomIAy 13.33 a5y tazlinanaan lansude 15iminy s53.4
A lanfuaels (m31971 4.9)

q’ 1 d' 3 = 3/
MINTN 4.9 LR IRavvayananand ) luaninilamaans

Ve ly a ¥
AURDYVOYDNANAAVT

n35U3D dmin.  Swoumded  Swauwdedu fevar o mamdAANiU  wawdenn,
1,000 WA ADI ABIN AR ABND an'ls
No priming 25.054 88.76b 58.64 60.38b 11.08b 443.4b
Hydro priming 24.95 87.96b 56.70 60.86b 10.85b 434.2b
Bio priming 25.15 107.79a 48.27 69.36a 13.33a 553.4a
F-test ns " ns * * *
C.V. (%) 232 10.13 20.60 6.84 9.71 9.71

Yns =TuuanAanada * =uanAndunnaiasdnihivdngiszauanudeiy p=0.05 a8 Duncan’s

Multiple range test (DMRT)

11oMTI9AOUTIUIU endophytic bacteria 10 1%1an BaR917 Tavasiniuvmniz InTail

) o

= d‘d o = j { o
vosuuaiisenlianyuzvedloTman  BaR917  mwdnyuzduguInouesdunlaviing
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nadou ldaduudniu nundmaiifSuimuea endophytic bacteriang Taonulusinuiniiga

oy 3.48 log cfuml spsaam ldunludidunnzluegh 2.89 1az2.53 log cfwml mudIAY

L)

(NN 4.8)

-
w L=

w

[a¥]

dophytic bacteria bog cfu/ml)
tn tn

05

MUY en

Tu wu N

! Sy = ¥ o ¥ Y 9 «
ﬂ]“ﬁ 4.8 31U endophytic bacteria (BaR917) 1“1” AU HAZIINVDIAUVIINEVAINIT

=]
nizguMsIBnvBIAA Tuannlamaang
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=
unns

a q
FVTIUAANTIINAADN
5 L o J i -~
nAMsAnYIAT il AMMsIeREeI Pyricularia oryzae Mt ILaaImsina T3n Insd
#2073 single spore isolation Wu1 1o Tasaniuwn Tiuldun BTN6001 tazlo Taani 1aTunaw
- 9 .
oymsziIntoalfiansTsafiy auzmaTuladmsinuas ava. vanua 3 TeTman 1dun
RBR55001 UBN195171 1azBKK55003 oviwmamoulsanual lolwan RBR55001 Uszau

AMujulswesTsngaiga ofluszdt 6 sesaldunlo Taan BKK55003 ognsyay 5 loTw

]
=

{an UBN195171 Lag BTN600] ogfiszau 4 uay 3 lolaan RBRS5001 HuleTaaniifinam
a o ¥ e &7 e Vo ¥ o2 a

sunsslumsifinlsngefiga aeandesdui wiial uazamy (2557) Twaulidniuiadene,

To Taanil I 1H umsnanesmanszduinaadiedimadinmIagly endophytic bacteria (e

munulsnlmldnlumsneassae

1
-

Tasmsnaapaiioy 14 endophytic bacteria bacteria AR50 MU szaANT M luns
mmwvi'?a?mi’fnmn WIMMINA  Lazevam, (2558) 15 o lwan'ldun BEJStUTIOON,
BEdStUTI002, BEAStUTI003, BEdStUTI004, BEdStUTI006, BEdStRBR001, BEdStRBR002,
BEdStRBR003, BEdStRBR005, BEdStSPB001, BEdStSPB002, BEdStSPB003, BEAStSPB004,
BEJStSPBO00S 118z BEASTPBOOI r Liazficu13aiien endophytic bacteria 181nal 31 ‘loTmian
141N SnR117, SnS217, SnS317, Sn417, SaR517, SnR617, SuS717, SnR817, SnS917, SnS1017,
SuR117, SuS217, SuR317, SuS417, SuRS17, SuS617, SuR717, Su2R117, Su2S217, Su2R317,
Su2L417, SuS2R517, Su2R617, BaR217, BaR517, Bal517, BaS417, BaR617, BaL717, BaR917,
uay Bar1017 wunamIngiduunsaunn 39 leTman uazdlunnsuaviios 7 loTaan Taoil

o ¥ 1 U 1 LY ' &
dnvaz TaTafluuemsoute & wazgilsveasaduanaresnullamunas loTyan Fams

]
= o ) - -l

v A , . d & - - 7

HONUAZAAIADN  endophytic bacteria  1JumsnaaounonvzAa@onuuaniToniyse Tewd

o a J = a a J - =] = a W &

dmsumsduaiumsnsy@ule  uazmuguisoaunglsane  wuldonnilauddyludul

o J i

mmumn'luﬂmuq AU (Hardoim et al., 2008; Yang et al, 2008 Muthukumar and Venkatesh,
o T s ] -

2013; Koohakan and Konrangdee, 2015) 9211t l@91n15A1a0n endophytic bacteria ABN15195 1)
- ﬂ 4 Ada o & e A v ¥ o vlﬁz Ao ad

vosRmiuSenlinnudy  ilesninuuaiiseuenn ldduevzihuldiuwanienitly

" v o i d
Uiz Toad wiodluTnuaone (Lynch, 1990) Aniudsdedimssaideonle TaaniiluTnveoon'ly)

A 9y A a 4 d 7 a a I 7 A o .
IW011'1lﬂﬁﬂlWUQ‘lﬂT“ﬂlﬂﬂﬂll}UﬂﬂiTU'ﬂNﬂﬂﬂT?lﬂiimeTWUBQW'HmTNN LHATIWOUT endophytic
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. ' a Yy oy oy A o a3 e
bacteria IAnMIMARDMTITT uosRund W ea@entunamsnanesmu Sauly uay
aa [ v Y 1 ] o aa A = w and
mssoarInvesruna v lunn 1o Tman luupnannunuadadenSouieudunssuismugu
1 g o ‘! o g o 1 o - a
dunnuge damindu dminsn waziminsanluynle Txaniinuunnandumeada
A o ° o 3 "o ¥ o . 1 oy
uaziior sy %svi wuiinavua 43 To Taan 7l %svi gannssuiinugu Tavle
' { o & " s d 4
Taian BaR917 §iA1 %svi gaiiqade 128.90 leiiud Faganinssuitaiunu 28.9 nlediud
soaaan 1aun ToTaan BaR217 uaz SurR617 Taulinn %svi 1MIAU 128.42 11AZ128.03 AWEIRL
ToTaan  Bar917  FadianuiaulalumstiunldludumsduaiumsnigiduTavesdn
2 4 3 3 3 o - L J
9INUIN0I endophytic bacteria 114 46 1o Tman ymadeumsiulfiinuaeiyesn P. onzae
ad a s (| i Jsd o
awng T3 Inid 1M 035 dual culture test Tudpafuamemuin I 5 leTwanilinlosiyuans
o 3 ' sd SNy - sd o
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4 10 9 12.70 2 0.20 0.35 0.57
Aundo 10 9.75 13.12 2.15 0.18 0.36 0.54
6.BEASIUTI006 I 10 10 12.20 2 0.22 041 0.63
2 10 8 13:30 2.2 0.19 0.35 0.54
3 10 10 14.10 24 0.18 0.32 0.50
4 10 10 12.70 3 0.19 0.35 0.54
Ande 10 9.50 13.07 22 0.19 0.35 0.55
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. , : . . d A « X AU ity hmingwd (nfw)
AT (ST IR MUY SIuARINY IUIUAATON ks 5 . . -
(CRE)) (1naw) Umiindu Umunsn MU M
1. control 1 10 10 12.84 2.4 0.20 0.38 0.58
2 10 10 13 22 0.22 0.38 0.60
3 10 8 13.32 P2 0.21 0.33 0.54
4 10 8 13.04 2 0.22 0.37 0.59
ARy 10 9 13.05 22 0.21 0.36 0.57
2. BEAStUTI001 1 10 10 15.60 2 0.21 0.38 0.59
2 10 10 13.30 23 0.17 0.41 0.58
3 10 10 15.30 22 0.19 0.33 0.52
4 10 10 13.30 2 0.20 0.35 0.55
Aundt 10 10 14.37 2.1 0.19 0.36 0.56
3. BEAStUTI002 1 10 10 13 24 0.20 0.39 0.59
2 10 10 12.30 23 0.18 0.41 0.52
3 10 9 13.90 2 0.20 0.33 0.54
4 10 10 13.80 20 0.25 0.35 0.73
AR 10 9.75 13.25 22 0.20 0.36 0.59
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A1TMANUING 2 HAYDA endophytic bacteria ABNSTEUFO P. oryzae aunglsn Ingidn

V... 4 w & A4
AURTUMTEUIUTD P. oryzae (%)

mowuguuniie iy Vg . 4 . 2 B
F19 1 F1i 2 F17 3 419 4 mesw
1.BEAStUTIOO0! 18.33 16.66 16.66 13.33 16.25
2.BEdStUTI002 1333 1333 2222 16.66 1638
3.BEAStUTI003 2222 25 2222 24.44 23.47
4.BEAStUTI004 16.66 20.55 24.44 20.55 20.55
5.BEdStUTI006 2555 16.66 17.22 18.33 19.44
6.BEAStRBROO1 38.88 36.11 35.55 3555 36.52
7.BEdStRBRO02 11l 5.55 16.66 22.22 13.88
8 BEAS{RBROO3 38.88 33.33 3L 27.77 32.77
9.BEAStRBROOS 18.33 13.33 16.66 2222 17.63
10.BEdStSPB0O1 0 5.55 16.66 16.66 9.72
11.BEAStSPBO02 47.22 41.66 35.00 36.11 40.00
12.BEStSPB003 50.00 40.55 40.00 38.88 4236
13. BEAStSPBO04 29.44 30.00 311 20.55 21.77
14.BEdSISPB00S 49.44 5111 41,77 47.77 49.02
15.BEdSTPBOO1 _r 3333 12.22 21.77 22.22 23.88
16.SnR 117 44.44 41.66 36.11 33.33 38.88
17.8n8217 36.11 41,66 44,44 33.33 38.88
18.8nS317 33.33 36.11 27.77 27.77 3125
19.SnS417 5.55 40.27 25 1111 2048
20.8nR517 27.77 38.88 38.88 33.33 3472
21.SnR617 36.66 27.77 27.77 2222 28,61
22.8n8717 40.55 38.88 4Ll 41.66 40.55
23.SnR817 27.22 36.11 29.44 27.77 30.13
24.8n8917 28.88 23.88 29.44 41.66 30.97
25.8nS1017 16.66 16.66 27.77 27.77 2222
26.SuR117 38.88 38.88 29.44 36.11 35.83
27.5uS217 59.44 61.11 55 58.33 58.47
28.SuR317 66.66 66.66 68.88 64.44 66.66
29.5uS417 3333 40.55 38.88 3333 36.52

30.SuR517 30.55 29.44 36.11 33.33 32.36




. 1 L Zf g 1
MTNMANKING 2 HAVB3 endophytic bacteria ABN13EVEUFD P. oryzae aung 13n niid1 (Ae)

" a4 o & 2
AUNALMTEUHNYD P. oryzae (%)

meRufuuniiis . — — — .
F1i 1 %1 2 %7 3 M4 wAoI

31.SuR617 333 11.11 2277 16.66 13.47
32.SuR717 32.77 34.44 36.66 33.33 34.30
33.Su2R117 23.33 20.55 6.66 11.11 15.41
34.5u28217 66.66 66.11 67.77 66.66 66.80
35.Su2R317 22.22 30.55 31.11 25.00 2722
36.Su2L417 35.00 38.88 36.11 33.33 35.83
37.Su2R517 35.00 36.11 3333 3333 34.44
38.Su2R617 23.88 22.22 16.66 217 22.63
39.BaR217 26.66 30.00 371,11 32.22 30.00
40.BaR317 25.00 2444 33.33 23.33 £6.52
41.BaS417 66.66 6l1.11 66.66 65.00 64.86
42.BaL517 26.11 23.88 24.44 2222 24.16
43 BaR617 N 8.33 20.55 8.33 10.69
44 Bal.717 41.11 41.66 45.55 38.88 41.80
45.BaR917 61.11 55.55 65.00 62.77 61.11
46.BaR1017 21.77 28.88 21.77 2222 26.66

o ¥ d o dy Y g W g .
ATIMANUINN 3 L!ﬂﬂﬁﬂ’i5ﬂﬂ‘l.l'l‘!lﬂdmaﬂﬂumﬂ’ﬂuﬂ"liﬂ%ﬂumﬁﬂﬂ'm endophytlc bacteria

&
MIAANNUFU (%oMC)

HTuq ¥ d o 5 ¥ 3 2

%19 419 2 10 3 %19 4 1nay
0 12.05 12.54 15.64 12.45 13.17
6 20.84 20.90 21.12 21.03 20.97
12 24.11 24.59 24.11 24.19 2425
24 27.22 27.15 27.89 27.81 2752
48 29.92 2547 29.71 29.34 28.61
72 29.02 29.06 28.59 28.82 28.87

96 30.07 29.92 29.88 30.36 30.06
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4 v A’ J o w o o
ﬂ]‘ﬂ@.ﬂ?ﬂﬂulﬂﬁ 4 IHTAIATIANNUTU 114ﬂ’liﬂﬂﬂ'.]'l‘lﬁfuilﬂﬂl.ﬂﬁﬂwu§{13ﬂ1ﬂﬂﬁﬁﬂ15ﬂi$§u

d ¥ . »
N1799NVDAUVAARAIY endophytic bacteria

mm%u (%MCQC)

#lus 7 d T d 7 d 3
419 ¥ 2 %19 3 may
0 28.148 28.158 28.153 28.153
1 28.488 28.740 28.515 28.581
2 26.785 26.892 26.838 26.839
3 24.750 24.950 24.950 24.883
4 23.552 21.764 20.792 22.036
5 21.713 21.259 23.168 22.047
6 20.119 19.685 20.000 19.934
7 18.253 18.163 18.208 18.208
8 18.525 17.77 18.145 18.148
9 15.643 15.600 15.621 15.621
10 12.673 14.059 12.871 13.201
11 9.270 9.940 9.702 9.637
12 10.958 10.956 10.957 10.957
13 10.317 10.176 10.147 10.213
14 9.163 9.270 9.217 9.216
15 9.940 9.683 9.811 9.811
16 9.362 9.325 9.343 9.343
17 8.928 9.561 9.343 9.278
18 9.163 9.145 9.253 9.187
19 7.569 7.569 7.569 7.569
20 8.565 8.183 6.213 7.654
21 8.203 8.183 8.193 8.193
22 8.366 8.730 8.549 8.548
23 8.055 8.134 8.193 8.127

24 7.930 7.858 7.797 7.862
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1 = = = L
Aundodeyansiiyidu lavesdn

N35178 oM Tumie dduMie fauMue AMNGY §1uau Ao
$1  dene30fu  seneeoTu  Wene 120 Fu  (ww) IN IN
No priming 1 6.6 12 9.2 51.6 7.6 22.4
2 8.6 10 12.6 52.5 9.4 21.7
3 62 10 10.8 542 9 21.7
4 48 7 11.4 51.8 8.6 220
mio 6.55 9.75 1 52.5 8.6 21.9
Hydro priming 1 8.6 9 126 51.9 8.6 22.1
2 8.4 13 11.6 534 8 21.8
3 6 9 10.2 526 7 23.9
4 7.6 14 11.2 52.4 8.2 21.9
e 7.65 12.25 114 52.5 7.9 224
Bio priming 1 8 10 11.4 55.2 9 22.8
2 : 9 12.6 54.8 10.8 2.8
3 10.6 10 14.6 54.6 122 233
4 10.4 13 16 54.6 1.4 29
Ay 9 10.5 13.65 548 113 229
MIMAEUINT 6 iiasAnasToyanaraatialyanminlasmanes
AnndedoyanzsSyiulavesdin
AT3UID MM viwin iaan wanaY Sowar  wamaANTy  WawDe
% 1,000 (AR ADI N A939 ana @one  nn.ae'ls
No priming 1 25.57 75.60 4125 64.69 9.64 385.60
2 24.94 87.05 62.80 58.09 10.84 433.60
3 25.10 81.54 59.66 57.75 10.23 409.20
4 24.62 110.84 70.86 61.00 13.63 545.20
i 25.05 88.76 58.64 60.38 11.08 443.40
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] o4 v = = )
Aundedayamsnsymu lavadn

ATIUID UM timin waad waady  Seuar waWARNsu  Wawan

% 1,000 1A ABI N ABTN wiad @one nn.Ae s

Hydro priming 1 24.45 84.00 51.01 62.21 10.25 410.00
2 25.33 94.07 64.06 59.48 11.70 468.00

3 24.09 89.80 47.08 65.26 11.22 448.80

4 26.06 84.00 64.66 56.50 10.25 410.00

o 24.98 87.96 56.70 60.86 10.85 43420
Bio priming 1 25.05 109.65 58.46 65.22 13.70 548.00
2 2551 109.65 3136 77.76 13.70 548.00

3 24.86 102.09 49.29 67.43 12.60 504.00

4 2520 109.77 54.00 67.02 13.34 533.60

inay 25.15 107.79 48.27 69.36 13.33 533.40
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Taksaphorn Changmuang, Potjana Sikhao and Prommart Koohakan (2017). Isolation and
Screening of Endophytic Bacteria against Rice Blast Pathogen. International Journal of
Agricultural Technology 13(7.1): 1231-1244,

This study aimed for isolation endophytic bacteria from leaves, stems and roots of healthy rice
and screening their potential to promote plant growth and inhibit Pyricularia oryzae caused rice
blast disease. Forty-six isolates were obtained from this experiment. Initially, the effect on rice
seedling were tested. It was found that 41 isolates showed their ability to promote plant growth
that was referred to benefit isolates. Isolate Bar917 had the highest seedling vigor index that
was 128.42 %, following by isolate sus617 at 128.03%. Then the benefit isolates were also
tested their efficiency to inhibit P. oryzae by dual culture technique. It was found that all
benefit isolates could inhibit P. oryzae. The group of isolates that was 60% inhibition higher
than control including sus217, sur317, Bas417 and Bar917, which was 66.80, 66.66, 64.86 and
61.11% respectively. Characterization of benefit isolates by gram staining and 3% KOH test,
found that most of them were gram-positive bacteria. From this experiment, we selected some
benefit isolate for further study on seed bio-priming to improve its efficiency for rice
production in the future.

Keywords: endophytic bacteria, rice blast, Pyricularia oryzae

Introduction

Rice is one of the most important economic crops particularly in Asia
where almost half of the population relies on it as the main food (Hegde and
Hedge, 2013), but rice production encountered a major problem in the field of
plant disease that is rice blast disease. Rice blast disease is caused by the
Ascomycetous fungus Pyricularia oryzae (Couch and Kohn, 2002) Rice blast
symptoms can occur on all aboveground parts of the plant and is observed at
earlier growing stages until the final grain production, percentage of seeds
decreased causing economic damage. (Yorionori and Thurston 1974) This
disease has been controlled with fungicides, though this method is the most
effective control but the use of chemical frequently may affect on environment

‘Coressponding Author: Prommart Koohakan; E-mail address: prommart ko@kmitl.ac.th



and chemical residues that harmful to both farmers and consumers. Leading to
some researcher have focused their efforts on developing alternative inputs to
synthetic chemicals for controlling diseases, and biological control is an
interesting alternative

Currently, biological control methods used for disease control has been
more interesting. For example using of antagonistic microorganisms such as
Trichoderma hazianum or Bacillus subtilis. There is also the attractions for
endophytic bacteria, which are bacteria live inside the plant tissue but it does
not cause plant disease. (Hallman et al., 1997) de Matos Nogueira et al., (2001)
reported that endophytic bacteria could have the capacity to control plant
pathogen and plant growth promotion. The purpose of this study was isolation
and screening of endophytic bacteria against rice blast pathogen and growth
promotion to rice and selected some benefit isolate for further study on seed
bio-priming to improve its efficiency for rice production in the future.

Objectives: Isolation and screening of endophytic bacteria against rice
blast pathogen and growth promotion for further study on seed bio-priming.

Materials and methods
Isolation of Pyricularia oryzae and pathogenicity tests

Cultures of P. oryzae used in this study were isolated from infected rice
by single spore isolation and recieved from Plant Pathology Laboratory, faculty
of Agricultural KMITL. The isolates were transferred to petri dishes containing
rice flour agar (RFA) and incubated at 37 "C for 14 days. After 14 days,
sporulations were induced by adding 2 ml of sterile distilled water into the petri
dishes of P. oryzae then using 1.-Shape glass rod to scrap on the surface of
culture media, and prepared to spore suspension at concentration of 10 spore /
ml. Then 80 ml of the suspension was mixed with 20 ml of 2 % gelatin solution
and sprayed on seedling rice. Disease severity was evaluated by scoring based
on 0-9 ordinal scale (IRRI 1996) where: 0= No of lesions, 1= Small brown
speaks of pin point size or large brown speak, 2= Small round dish to slightly
elongated necrotic grey spots about 1-2 (mm) in diameter with distinct brown
margin lesions are mostly found on lower leaves, 3= Lesion type is same in
scale 2 but significant number of lesion are one on upper leaves, 4= Typical
susceptible blast lesion, 3 mm or longer infecting lesions than 2% of leaf area,
5= Typical blast lesion infecting 2-10 % of the leaf area, 6= Typical blast lesion
infecting 11-25 % of the leaf area, 7= Typical blast lesion infecting 26-50% of
the leaf area, 8= Typical blast lesion infecting 51-75% of the leaf area many
leaves are dead, and 9= More than 75% leaf are affected. The most violent
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isolate was chose for next experiments. The experimental design was
completely randomized design (CRD) with 4 replications.

Screening and selection the potential isolate

Promotion activities on rice seedling

The former isolate of endophytic bacteria that was reported on the
ability to control rice disease (Koohakan and Konrangdee, 2015) and new one
isolated from healthy rice were tested. All isolates were subcultured on nutrient
agar (NA) and incubated for 48 hours. Then they were transferred to nutrient
broth (NB) and incubated on ratary shaker for 48 hours. The culture was
centrifuged at 5000 rpm for 10 minute, cell culture pellet was diluted with
normal saline and adjusted the concentration by compared the turbidity with
McFarland standard No. 0.5. Then the suspension was inoculated to rice
seedling followed by Koohakarn and Konrangdee (2015). After 7 days of
inoculation with endophytic bacteria, the growth parameter of seedlings such as
seed germination, seedling height, stem weight, root weight, number of leaves
and total weight were collected. Data were calculated for growth index of
seedling vigor index (svi) as following formular

svi = Average germination percentage x Average weight per plants
»00% svi of teatment
%sVi= “sviofcontrol X 100

Which isolate has % SVI > 100% indicated the ability to promote plant growth
and referred to benficial isolates for further tested.

Inhibitory activity against rice blast pathogen

The beneficial isolates of endophytic bacteria were grown on NA medium
and incubated at room temperature for 24 hours. The pathogen, P. oryzae, was
cultured on RFA for 14 days. Inhibition effect was evaluated by using dual
culture test on petri dish containing PDA media. The pathogen agar plug was
placed on the center of culture medium for 4 days before endophytic bacteria
was streaked. Then the tested isolates were streaked 2 cm. length form the edge
pararell on the left and right sides of the pathogen and incubated at room
temperature. Evaluation of the mycelial growth inhibition was done when the
pathogen in control grown full in the petri dish. The mycelial growth inhibition
rate (IR) was calculated using the formula as follow: [(C2-C1)/ C2 x 100 where
C2: diameter of the pathogen colony on control plate and C1: diameter of the
pathogen colony on the inhibition plate. The experimental design was
completely randomized design (CRD) with 4 replications.

1233



Data analysis

The results data were subjected to analysis of variance and treatment
means were separated by Duncan’s multiple range test to assesssignificant (P <
0.05) differences among means (Duncan, 1955)

Results

Isolation of Pyricularia oryzae and pathogenicity tests

BTN6001 isolated from infected rice was morphological study to confirm
as P. oryzae and pathogenicity test compared with 3 former isolates RBR55001,
UBN195271 and BKK55003 obtained from Plant Pathology Laboratory,
KMITL. The results found that RBR55001 had the highest disease severity at
level 8, followed by isolate BKK55003 at level 6 isolates, UBN195271 and

BTN6001 at levels 5 and 4, respectively. (Figure 1) Therefor, RBR55001was
chose for further test.

il

Figure 1. Rice leaves inoculated with isolated of P. oryzae (A=control;
B=BKK55003; C=UBN195271; D=RBR55001E= BTN6001)
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Screening and selection the potential isolate

Promotion activities on rice seedling

Endophytic bacteria tested in this experiment consist of the 15 previous
isolates reported by Koohakan and Konrangdee (2015) for their ability to
promote rice growth and inhibit rice blast pathopgen (BEdStUTIOOI1,
BEdStUTI002, BEdStUTI003, BEdStUTI004, BEdStUTI006, BEdStRBROO1,
BEdStRBR002, BEdStRBR003, BEAStRBR005, BEdStSPB001, BEdStSPB002,
BEdStSPB003, BEdStSPB004, BEdStSPB005, BEASTPB001) and 31 recent
islolates that were isolated from healthy rice (SnR117, SnS217, SnS317, Sn417,
SnR517, SnR617, SnS717, SnR817, SnS917, SnS1017, SuR117, SuS217, SuR317,
SuS417, SuR517, SuS617, SuR717, Su2R117, Su28217, Su2R317, Su2l417,
SuS2R517, Su2R617, BaR217, BaR517, BalL517, BaS417, BaR617, Bal.717,
BaR917, BaR1017). Their characteristics were observed under microscope,
gram staining and 3%KOH were also tested. The results showed that there were
39 isolates of Gram-positive and 7 isolates of Gram-negative and showed
different colony characteristics according to Table 1 and Figure 2

Table 1. Characterization of endophytic bacteria

Colony on NA 3%KOH Gram  Shape
Isolates : L.

Colors  Shape  Margin Surface test staining  style
1.BEdStUTI001 white circular  entire mucoid b o bacillus
2.BEdStUTI1002 yellow circular  entire mucoid + + bacillus
3.BEdStUTI003 yellow circular  entire mucoid - - cocecus
4 BEdStUTI1004 white circular  entire mucoid - - coccus

cloudy . A & =+ :
5.BEdStUTI006 white  circular entire smooth bacillus
6.BEJSIRBRIQY, ¥/ Jsht _cifuliny) entiedm, | o (d . X/ fracillus

yellow
7.BEdStRBRO02 "\L‘;‘fg Craul CIRE A St " ¥ bacillus
8.BEdStRBR003 egg  circular  entire mucoid S o+ bacillus
9.BEdStRBR0O0S5 white  circular  entire mucoid - +  coccobacilli
10.BEdStSPB001  yellow circular  entire mucoid s +  coccobacilli
11.BEdStSPB002 CJV‘:I'::'Q’ O et + +  bacillus
12.BEdStSPB003  yellow circular  entire rough + + bacillus
13. BEdStSPB004  white circular  entire mucoid + + coccobacilli
14.BEdStSPB005 light circular  entire mucoid » - coccus
yellow
15.BEdASTPB001 r egg  circular  entire rough + + bacillus
16.SnR117 white circular  entire mucoid - - cOCCUs
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Fooduis Colony on NA 3%KOH Gram  Shape
Colors  Shape  Margin Surface test staining  style
17.8n8217 LR MR ot SO, +  bacillus
18.8nS317 c‘::;lu.dy circular  entire smooth & 4 bacillus
ite
19.Sn8417 egg  circular  entire mucoid + + bacillus
20.SnR517 white circular  entire mucoid #+ + bacillus
21.SnR617 white circular  entire mucoid - - coccus
22.8nS717 white circular  entire mucoid 4 + bacillus
23.5nR817 white  circular  entire mucoid + + bacillus
24.5n8917 egg  circular  entire mucoid & + bacillus
25.8n81017 yellow circular  entire mucoid 5 + bacillus
26.SuR117 clgu_:dy circular entire mucoid + + bacillus
white
27 SuS217 ::hlrgl_xtdy circular  entire mucoid v + bacillus
ite
28.SuR317 S:l(:?tiy iseuly undulate  smooth - + bacillus
29 SuS417 S\l;hOUdy circular  entire mucoid ¥ P bacillus
’ ite
30.SuR517 white  circular  entire mucoid + + bacillus
31.SuR617 white  circular  entire mucoid + + bacillus
32.SuR717 white circular  entire mucoid + + bacillus
33.Su2R117 egg  circular  entire mucoid =+ i bacillus
34.5u28217 3}.0;? o RN 2 +  bacillus
35.Su2R317 white  circular  entire mucoid - - coccus
36.Su2L417 white circular  entire mucoid + + bacillus
37.Su2R517 ol _m'de circular undulate rou + - bacillus
white
38.Su2R617 white circular  entire mucoid - - coccus
39.BaR217 white  circular  entire mucoid + +  coccobacilli
40.BaR317 clogdy circular  entire rough N A Koocobacilli
white
41.BaS417 cloudy “Gireular nguiage  FOUEM + +  bacillus
42.Bal517 egg  circular  entire smooth + & bacillus
43.BaRé617 white circular entire mucoid + +  coccobacilli
44.BaL717 S:l;’“it‘;y SRy — + % coccubicill
cloudy circular :
45.BaR917 white entire smooth + bacilius
46.BaR1017 brown circular undulate  mucoid + + bacillus

The 46 isolatees of endophytic bacteria were tested their effects on the
growth of rice seedling. It was found that the number of leaves and survival of
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seedlings in all isolates were not significant difference compared with control,
but stem height, shoot weight, root weight and total weight of seedling were
significant difference. Acording to %SVI, we found that there were 43 isolates
with %SVI higher than control, which referred to beneficial isolates to promote
rice growth. Among the beneficial isolates, Bar917 had the highest %SVI that
was 128.90 % compared with control (Table2).

5 el '\.h. 3
Aferm s § ‘,,o & Lk e
————

Figure 2. Morphology of endophytic bacteria from healthy rice plant (Above =
colony on NA, Middle = colony at 6.7X and Under = gram staining)
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Figure 2(continue). Morphology of endophytic bacteria from healthy rice plant
(Above = colony on NA, Middle = colony at 6.7X and Under = gram staining)
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Figure 2 (continue). Morphology of endophytic bacteria from healthy rice plant
(Above = colony on NA, Middle = colony at 6.7X and Under = gram staining)

Table 2. Effects of endophytic bacterie on the growth of rice seedlings.

b i Survival Shoot Root Total d

Isolates v of NHeight  jricediing | ©weight weight  weight  °%Vi
eave

1.control 2.2abV 13.05¢ 92.50ab 0.21abc 0.36¢d 0.57bcd 100
2.BEdStUTI001 2.1ab 14.37abc 100a 0.19abc 0.36¢d 0.56¢d 107.74
3.BEAStUTI002 22a 13.25abc 97.50ab 0.20abc 0.38abcd  0.59abcd  111.61
4.BEdStUTI003 2b 13.00¢ 100a 0.18bc 0.36¢d 0.54d 104.37
5.BEdStUT1004 2.15ab  13.12bc 97.50ab 0.17¢ 0.36¢d 0.54d 101.76
6.BEAStUTI006 22a 13.07¢ 95.00ab 0.19abc 0.35¢d 0.55¢d 100.98
7.BEdStRBRO01 2b 13.82abc 100a 0.19abc 0.38bcd 0.58abed  111.59
8.BEdStRBR002 2b 13.90abc 100a 0.18bc 0.38abcd  0.57abed  110.14
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numbe

. Survival Shoot Root Total o
Isolates I;:"e Height of seedling weight weight weight Yoy
9.BEdStRBR003 2.15ab 13.10c 100a 0.18bc 0.36¢d 0.55¢d 105.82
10.BEdStRBR005 2b 14.68abc 92.50ab 0.23ab 0.37cd 0.60abcd 116.40
11.BEdStSPB001 2b 14.52abc 97.50ab 0.19abc 0.35d 0.54cd 105.33
12.BEdStSPB002 2.05ab 15.37a 97.50ab 0.19abc 0.35cd 0.54cd 105.33
13.BEdStSPB003 2.05ab 14.11abc 100a 0.23ab 0.40abcd 0.63abcd 121.21
14. BEdStSPB004 2.05ab 14.45abc 100a 0.21abc 0.38bcd 0.59abcd 114.47
15.BEdStSPB005 2.05ab 14.60abc 100a 0.18bc 0.3%9abcd 0.57abcd 111.11
16.BEdSTPB00O1 r  2.15ab 13.76abc 97.50ab 0.19abc 0.38bcd 0.57abc 107.86
17.SnR117 2.1ab 13.01c 92.50ab 0.18bc 0.35¢cd 0.54d 96.54
18.SnS217 2b 15.22abc 100a 0.19abc 0.35d 0.55¢cd 106.30
19.8nS317 2.05ab 13.15bc 100a 0.18bc 0.36¢d 0.54d 104.37
20.SnS417 2b 14.09abc 95.00ab 0.18bc 0.38abcd 0.57bed 104.18
21.SnR517 2.05ab 14.85abc 97.50ab 0.17¢ 0.35¢d 0.54d 104.37
22.SnR617 2.05ab 14.80abc 100a 0.20abc 0.41abcd 0.62abcd 119.76
23.8nS8717 2.05ab 13.15bc 100a 0.18bc 0.35d 0.53d 102.93
24.SnR817 2b 14.43abc 100a 0.18bc 0.35d 0.53d 102.45
25.8SnS8917 2.05ab 13.42abc 97.50ab 0.22abc 0.3%abed 0.61abcd 114.89
26.SnS1017 2b 13.02¢ 95.00ab 0.19abc 0.35d 0.53d 98.24
27.SuR117 2b 13.00¢ 97.50ab 0.18bc 0.35¢d 0.54cd 102.23
28.SuS217 2.1ab 15.12abc 97.50ab 0.19abc 0.35d 0.55¢d 97.07
29.SuR317 2.1ab 15.32ab 100a 0.21abc 0.42abcd 0.63abcd 121.21
30.SuS417 2.15ab 13.38abc 95.00ab 0.22abc (0.42abcd 0.64abc 117.89
31.SuR517 2.15ab 13.15bc 95.00ab 0.19abc 0.37cd 0.56¢cd 103.72
32.SuR617 2.05ab 14.18abc 97.50ab 0.22abc 0.45a 0.66ab 128.03
33.SuR717 2.15ab 13.00c 100a 0.18bc 0.35d 0.53d 102.93
34.Su2R117 2.15ab 13.03¢ 97.50ab 0.20abc 0.36¢cd 0.56¢d 105.51
35.8u28217 2.1ab 13.90abc 92.50ab 0.23ab 0.38abcd 0.61abed 109.89
36.Su2R317 2.1ab 14.33abc 90.00b 0.21abc 0.38abcd 0.60abcd 103.89
37.Su2L417 2b 13.78abc 100a 0.24a 0.37cd 0.61abcd 117.84
38.Su2R517 2b 13.62abc 100a 0.20abc 0.36¢d 0.57bed 109.66
39.Su2R617 2.05ab 14.07abc 100a 0.20abc 0.37cd 0.57bed 109.66
40.BaR217 2.05ab 14.75abc 97.50ab 0.21abc 0.45ab 0.66ab 128.42
41.BaR317 2.1ab 13.24abc 100a 0.19abc 0.35¢cd 0.55¢cd 105.82
42.BaS417 2.15ab 13.64abc 97.50ab 0.19abc 0.35¢d 0.55¢d 103.17
43.Bal517 2b 13.82abc 100a 0.19abc 0.40abcd 0.60abcd 115.92
44 BaR617 2b 14.47abc 95.00ab 0.21abc 0.36¢d 0.58abed 106.01
45.Bal.717 2.1ab 14.70abc 100a 0.20abc 0.40abcd 0.62abcd 119.28
46.BaR917 2.1ab 13.73abc 100a 0.24a 0.43abc 0.67a 128.90
47.BaR1017 2.1ab 13.24abc 97.50ab 0.19abc 0.43abc 0.62abcd 116.30

“Means in the same column with different letters are singnificant different at P =0.05 , according to
Duncan’s Multiple range test (DMRT)
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Inhibitory activity against rice blast pathogen

All isolates of endophytic bacteria in this experiment was also tested for
their efficiency to inhibit P.oryzae by dual culture technique. There were 5
isolates could inhibit more than 50%, those were SuS217, BarR917, BaS417,
SuR317 and Su2S217, which referred to antagonistic isolates. Their percentage
of inhibition was 58.74, 61.11, 64.86, 66.66 and 66.80, respectively. The rest of
isolates had percentage of inhibition between 9.72-49.02%. (Figure 3 and
Table 3)

Table 3. Effects of endophytic bacterie on growth of rice seedlings.

Ysdlaies Inhibitory against P.oryzae
Diameter of colony (cm.) Growth inhibition (%)
1.BEdStUTI001 7.53 16.25
2.BEdStUTI002 %52 16.38
3.BEdStUTI003 6.88 23.47
4.BEdStUTI004 7.15 20.55
5.BEdStUTI006 7.25 19.44
6.BEdStRBR0O01 5.71 36.52
7.BEdStRBR002 7.75 13.88
8 BEdStRBRO003 437 1 36.52
9.BEdStRBRO0S 741 17.63
10.BEdStSPB001 8.12 9.72
11.BEdStSPB002 5.40 40.00
12.BEdStSPB003 5.18 42.36
13. BEdStSPB004 6.5 27.77
14.BEdStSPB005 4.58 49.02
15.BEdSTPBOO1 r 6.85 23.88
16.SnR117 5.50 38.88
17.SnS217 5.50 38.88
18.SnS317 6.18 31.25
19.SnS417 7.15 20.48
20.SnR517 5.87 34.72
21.SnR617 6.42 28.61
22.SnS717 5.35 40.55
23.SnR817 6.28 30.13
24.8n8917 6.21 30.97
25.5nS1017 7.00 22.22
26.SuR117 5.77 35.83
27.SuS217 3.73 58.47
28.SuR317 3.00 66.66
29.SuS417 5.71 36.52
30.SuR517 6.08 32.36
31.SuRé617 7.78 13.47
32.SuR717 591 34.30
33.Su2R117 7.61 15.41
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Inhibitory against P.oryzae

Isolates

Diameter of colony (cm.) Growth inhibition (%)
34.Su28217 2.98 66.80
35.Su2R317 6.55 27.22
36.Su2L417 5.77 35.83
37.Su2R517 5.90 34.44
38.Su2R617 6.96 22.63
39.BaR217 6.30 30.00
40.BaR317 6.61 26.52
41.BaS417 3.16 64.86
42.Bal.517 6.82 24.16
43.BaR617 8.03 10.69
44 BaL717 5.23 41.80
45.BaR917 3.50 61.11
46.BaR1017 6.60 26.66

“Diameter of colonyP. oryzae at 14 day

Figure 3 Dual-culture of five isolates inhibit more than 50 percentage (A=control,
B =BarR917, C=BaS417, D=SuR317, E= SuS217 and F=Su2S217

Therefore, the screening of endophytic bacteria that promote plant geowth
and inhibit rice blast pathogen was considered among beneficial isolates and
antagonistic isolates.The most interesting isolates were BaR917 because of the
highest %SVI and the highest percentage of inhibition of rice blast disease.
Therefor, BaR917 has been selected as a potential isolate for further study on
seed bio-priming.
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Discussion

Isolation and screening of endophytic bacteria to select beneficial bacteria for
growth promotion and control plant pathogens is an interesting topic, because there
are a lot of research in several areas. (Hardoim et. al., 2008; Yang et. al., 2008;
Muthukumar and Venkatesh, 2013; Koohakan and Konrangdee, 2015). In this study,
we obtained 31 recent isolate from healthy rice, those were SnR117, SnS177,
SnS177, Sn417, SnR1717, SnR177, SnS717, SnR817, SnS917, SnS1017, SuR117,
SuS217, SuR317, SuS417, SuR517, SuS617, SuR717, Su2R117. Su2S217,
Su2R317, Su2L417, SuS2R517, Su2R617, BaR217, BaR517, Bal517, BaS417,
BaR617, BaL717, BaR917, and BaR1017. Base on ordinary study, most isolates
were gram-positive (27 isolates) and the other was gram-negative (4 isolates) and
showed different in morphological characteristics.

Selection of endophytic bacteria for plant growth promotion is important,
because associated bacteria could be interact to plant either positive or negative.
Therefore, we have to select only the positive isolate that benefit to plant in the
category of growth promotion to plant and suppression to the pathogen. This
experiment used %SVI to screen the growth promotion isolates and found that it had
23 recent isolates that was highest % SVI, which higher than control between 2.23-
28.90% they were includings; SnS217, SnS317, Snd17, SnR517, SnR617, SnS717,
SnR817, SnS917, SuR117, SuR317, SuS417, SuR517, SuS617, SuR717, Su2R117,
Su28217, Su2R317, Su2l417, SuS2R517, Su2R617, BaR217, BaR517, Bal.517,
BaS417, BaR617, BaL.717, BaR917 and BaR1017. According to Ji et al. (2014)
reported 576 isolates of endophytic bacteria from 10 rice cultivars were isolated.The
athor found that it has 12 isolates that can promote the growth of rice and inhibited
Fusarium oxysporum and Rhizoctonia solani, a major rice pathogen. It can be seen
that endophytic bacteria are not only useful in promoting plant growth. Some isolates
may also have the ability to control plant pathogens.

Therefore, this study was conducted to study the bio-activity of 46 endophytic
bacteria examined for growth promotion on rice that mentioned above and
antagonist against P. oryzae. This results found that all isolates could be inhibit the
growth of pathogen. The best 5 isolates were SuS217, BarR917, BaS417, SuR317
and Su2S217, which the percentage of inhibition was 58.74, 61.11, 64.86, 66.66 and
66.80%, respectively. Several studies have reported that the use of endophytic
bacteria can inhibit pathogens. (Nejad and Johnson, 2002; Pageni et al., 2014;
Koohakan and Konrangdee, 2015) In conclusion, the results of this study show that
endophytic bacteria are interesting for use in biological control and promote plant
growth and could be possible for study on seed bio-priming to develop rice
production in the future.
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