AU 1A 51 ; ‘ﬂiz?ﬁn%ﬂmua:ﬂa“lﬂmm?Nﬂi:{fummﬁ’mmmiu%’ndm%@umﬁﬁﬂ
Xanthomonas oryzae pv. oryzae E‘ﬁmﬂiﬁ alylnd (EFFICACY AND MECHANISM OF
INDUCERS TRIGGERING INDUCED RESISTANCE IN RICE AGAINST
Xanthomonas oryzae pv. oryzae CAUSING BACTERIAL LEAF BLIGHT DISEASE)

v A A

A Y1 4 Y] = Y
@1ﬂ1§ﬂﬂlﬁﬂy1 DRTIYATATINGTY AT. UITYT IUDUTAUNYL, 195 “iu.

a3 9

mamamﬁﬁfmﬂﬁzmﬁxﬁa (1) Anyszansamvesdanszdulunsniuaulsn
Tyt ludha wag ) Anwinalansdnihanudmude TsalyTuiflud Tashaansedu
152n9UA2Y ascorbic acid (AA), oxalic acid (OA), potassium dihydrogen phosphate (PDP),
salicylic acid (SA), Bacillus subtilis @10WU$ CaSUT007 (CaSUT007) 148¢ Bacillus sp. a18%WUT
NT111 wmaaeudneninlunisatvgulsalolwiludduguneenuzd mnsdsadu
8wﬁwamm?}qﬂiz&j’u&iaﬂmmaﬂmamuﬁﬂ%’nﬁ’aEJ”?% blotting-paper ﬂ1ﬂ§’uﬁ1§Qﬂizﬁuﬁﬁ1u
nmsnageuilsz@ninimgs Usgnoudas CaSUT007, 1.0 mM AA, 4.0 mM PDP, 0.5 mM
OA 1@z 1.0 mM SA imageuaNuangalumssmihanudumuneldanimseunaaes
1o 1A BT UAAI9AUDITUAIBTT real-time reverse transcription polymerase chain
reaction 9 auﬁy’aﬁﬂmﬂ?mmmi a519 superoxide anion 0¥ hypersensitive response #1073
nitroblue tetrazolium staining L1AZFUNANTEDEITAOIV091N501 HR @281mAlina confocal
microscopy AW dedalUFnsnmslaeunlasesasFuaiinelulusnlaoly
(NAUA Fourier Transform Infrared (FTIR) spectroscopy iﬂﬂliﬂuﬂﬁ mﬁmﬁmmvﬁauummﬁ
NGA HamInaaonui1 fanszduudazsiaausanszdumsonvoaniatn lduandiain

' H 9
’f’JfJNﬁufJ?hﬂﬂJuﬂNﬁﬂﬂ mﬂiwj”uwmmﬁa CaSUTO007 ttag NT111 au19308UeIN1Ta I YUy

t&l Y 1 a 9 d! 1 1 = o o d‘
1¥® Xoo hlﬂ HagnuI1 SA ﬁnﬂiﬂﬁﬂﬂWﬁ!ﬂﬂTﬁﬂUlﬂ 55.35% AUANAWDYWNUUITIAYLIND

' ]
A o w 1 =

= [ an ) 9 1 4” Y
Seuifieununssuataiugn Weided1ignEniiAuATUNIUADIYD Xoo A0 SA 1
= Y 't oAA Yy o Y A .
Anvna lnanudiumu nunduinertesnunalnaiudiuniu fie ascorbate peroxidase

. . ~ ds! a dsg ] <
(apx) uaz phenylalanine ammonia lyase (pal) UN1UAANBONGIVU LASINAVUDYINTIALT
4 H 1 Y
N1N35VIBAIVAN UBNIINTND N F1NgFNIIANUAIUMUTNITHAA O - VAU 28% Tu
< @ o aan 9 a I 1 Y Aa 4
3-6 52 104 taza 1INl nser HR vuludd Aadlu 110% s lviaoinsadaie
@ a 4 A = )=\ 9 [ 3
Moty 48 ¥ Tue Mmydnsizimsn/asun)asvesnsyuaiiaelulud1imasnlgnide xoo
< o 1A A = = 9 A 2 ' A A
Wural 14 74 wun Imslasuuilasvesasyuainigluluviunugavuluyenaun
- - o & I 4 a a a
1233/1517 cm’, 1467/1517 cm™ g 1735/1517 cm” dailuesalsznavvesaniiutazimaay

v Y
1azgINY amide T [B-sheet (1,629 cm™), lipid (2851 cm™ 1182 1735 cm’) INUGIUUNIINTTNIT



2 U

Y
AU 1Az dINUIINIS 1Y 715 SA awsoans uaulszansiie Xoo Tuludinediadl
9 9

9
pd1Any SINNIGUTININTTNVDITUND 13AVDUFD Xoo UsENOUAIE hrcQ, rpfF 1B mpfG a3

[3

A v ~ Y = = X Y A v o 9
NAIY ﬂTiLLﬁﬂQ'ﬁ]ﬂﬂ“l]i’)ﬂﬁlu‘]Jﬂ‘ﬂﬂﬂﬁulﬂﬂlmgﬁ15%3lﬂulﬁﬂ1u1um13ﬂ@,ﬂ%ﬂu1@]38ﬁ15 SA

] ~ o v o 9 Y] s dﬂ@’ 1 Y 9 =\ Y 1 9
ummmmamwu‘ﬁﬂuquaiwwmmmmn‘m,!Wumwa‘l‘wmnilm"lmnumummigm

o E y
WMaevouFo Yoo g T3ty T



TOAN LE THANH: EFFICACY AND MECHANISM OF INDUCERS
TRIGGERING INDUCED RESISTANCE IN RICE AGAINST
Xanthomonas oryzae pv. oryzae CAUSING BACTERIAL LEAF BLIGHT
DISEASE . THESIS ADVISOR : ASST. PROF. NATTHIYA

BUENSANTEAI, Ph.D., 195 PP.
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PLANT DEFENSE MECHANISM

The objectives of this study were (1) to evaluate the efficacy of resistance
inducers against bacterial leaf blight (BLB) in rice, and (2) to characterize the
mechanism of induced resistance against BLB in rice. Resistance inducers including
ascorbic acid (AA), oxalic acid (OA), potassium dihydrogen phosphate (PDP),
salicylic acid (SA), Bacillus subtilis strain CaSUTO007 (CaSUTO007) and Bacillus
sp. strain NT111 were evaluated for their potential in controlling rice BLB disease in
rice cv. KDML105. Effects of the inducers on rice seed germination were evaluated
using the blotting-paper method. Evaluation of the induced resistance in rice against
Xoo infection was conducted under a greenhouse condition, using the most effective
inducers including CaSUTO007, 1.0 mM AA, 4.0 mM PDP, 0.5 mM OA and 1.0 mM
SA. Expression of rice defense related genes and Xoo pathogenicity genes were
performed by quantitative real-time reverse transcription polymerase chain reaction.
Superoxide anion in the induced leaves was detected by nitroblue tetrazolium staining
method. Hypersensitive response in the induced leaves was detected by observing

fluorescence expression under confocal microscopy. Biochemical changes of the
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induced rice leaves were examined by fourier transform infrared (FTIR) spectroscopy.
Xoo growth in the treated rice was assessed on nutrient glucose agar plates. The results
demonstrated that all of the inducers significantly stimulated germination of rice seed.
Among the inducers applied as seed soak and foliar spray, SA reduced disease severity
significantly about 55.35%, compared to that of the non-treated control. The defense
gene expression analysis revealed that the 1 mM SA treatment showed an increased
regulation of two resistance genes, ascorbate peroxidase (apx) and phenylalanine
ammonia lyase (pal), in rice leaves compared to that of the non-treated plants. Oy
production was enhanced more than 28% at 3-6 hours after inoculation (HAI), and the
hypersensitive response (HR) was increased by 110% at 48 HAI in the treated rice
leaves. At 14 days after inoculation, higher ratios of 1233 / 1517 cm™, 1467 / 1517 cm™
and 1735 / 1517 cm™ wavelengths in the treated rices were observed, suggesting
alteration of monomer composition of lignin and pectin in the rice cell wall. The
treated plants had more amide I B-sheet structure at the peak 1629 cm™, and some peaks
such as 2851 cm™ and 1735 cm,™ corresponding to lipids, were more intense. In
addition, the population of Xoo in the treated rice leaves was lower than that of the
non-treated ones, and the three pathogenicity genes of Xoo, which are hrcQ, rpfF, and
rpfG, were expressed at a lower rate. These defense gene expression and biochemical
changes of rice treated with SA could relate to the observed thickening of the cell

walls, resulting in primed resistance to the BLB disease.





