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WANNAPORN THEPBANDIT : EFFICACY OF SALICYLIC ACID
ELICITOR TO INDUCE SYSTEMIC RESISTANCE AGAINST
BACTERIAL LEAF BLIGHT ON RICE. THESIS ADVISOR :

ASST. PROF. NATTHIYA BUENSANTEAI, Ph.D., 185 PP.

BACTERIAL LEAF BLIGHT/ELICITOR/INDUCED RESISTANCE/SALICYLIC

ACID/PLANT HEALTH

The aim of this research was to investigate the efficacy of the salicylic acid
elicitor SA-Ricemate® in inducing resistance against the bacterial leaf blight disease
caused by Xanthomonas oryzae pv. oryzae (Xo00) in rice cv. Khao Dawk Mali 105
(KDML 105). This research was divided into 3 parts: 1) study of the SA-Ricemate®
mechanism to induce resistance on rice under greenhouse conditions; 2) pathogenicity
assessment of Xoo on SA-Ricemate® treated samples in vitro; 3) evaluation of disease
severity and yield production under field conditions. SA-Ricemate® can reduce
disease incidence in the greenhouse at approximately 60% by increasing rice hydrogen
peroxide, malondialdehyde, endogenous salicylic acid, and chlorophyll contents with
61, 65, 54, and 24%, respectively. Besides, the analysis of biochemical changes in rice
mesophyll by using the Synchrotron Radiation-based Fourier Transform Infrared
Microspectroscopy (SR-FTIR) technique showed variations in the bio-molecular
structure which can be observed as sub-cellular biochemical changes with higher-
intensity signals of lipid, pectin, protein amide | and amide Il groups; whereas
polysaccharides were lower in the treated samples. These findings suggest that SA-
Ricemate® can minimize the severity of the disease by activating intermediated

compounds as a defense signaling composed by a potential protein and
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lipid community. Furthermore, the use of SA-Ricemate® treatments at concentrations
of > 200 ppm on rice plants can inhibit the growth of Xoo by supplying high
concentrations of antibacterial activity. Moreover, the Xoo biofilm formation was
substantially decreased with inhibition levels of 23-100%, and by extracellular
polysaccharide inhibition levels of 53-100%. The loss of cell motility, which is
needed for cell migration and adhesion, was observed in SA-Ricemate® treated
samples in which Xoo cell components resulted in a lower-intensity of nucleic acid,
phospholipids, and polysaccharides. The SA-Ricemate® treatment significantly
reduced disease severity by 40-70% and produced a yield increase of 25-60% in field
trials. These findings suggest that SA-Ricemate® is a viable antibacterial agent for
controlling bacterial leaf blight disease of rice by mediating rice resistance mechanism

in order to reduce Xoo virulence factor.
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