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ABSTRACT

Excessive use of synthetic agents to control bacterial leaf blight disease in rice hinders
with environmental and health issues. Endophytic bacteria, which can be recovered
from inside plant tissues such as roots, stems, and leaves, might overcome this limitation
due to their unique ecological niche inside plant roots, where they are sheltered from
external environmental disturbances. Some of these bacterial endophytes have
beneficial effects on their host plants and stimulate plant growth or reduce disease
symptoms, apparently through mechanisms that are similar to those proposed for plant-
growth promoting rhizobacteria (PGPR). The objective of this study was to assess a
collection of endophytic bacteria from the roots and leaves of rice plants and explore
the potential used to control bacterial leaf blight and plant growth promoting (PGP)
traits. Two hundred and twelve isolates were obtained from the roots and leaves of rice
samples collected from different rice cultivation fields across Peninsular Malaysia.
Morphological and biochemical analysis grouped these isolates into 6 distinct groups.
Further, 16S rRNA gene sequencing analysis identified these isolates as Bacillus cereus
strain  DQ884352.1, Bacillus subtilis strain KF957733,  Geobacillus
thermoparaffinivorans strain KP218042.1, Pseudomonas fluorescens strain
MH620728.1, Enterobacter sp. strain CP028975, and Gamma proteobacterium strain
CP032508.1. All of these isolates exhibited various abilities to produce growth
regulators that contributed to solubilizing phosphate, produced indole-3-acetic acid
(IAA), synthesised siderophores, were able to fix nitrogen, and showed antagonistic
activities against Xanthomonas oryzae pv. oryzae, pathogenic bacteria under in vitro
conditions. All the six endophyte isolates were further evaluated for their ability to
enhance plant growth and disease suppression efficiency under greenhouse conditions.
Results revealed that Geobacillus thermoparaffinivorans strain KP218042.1
significantly (p < 0.05) enhanced the root length (29.73 + 1.55 cm) and showed a
significantly (p < 0.05) maximum grain yield (34.23 + 7.79). Disease treatment
experiments showed that the suppression efficiency of  Geobacillus
thermoparaffinivorans strain KP218042.1 treatments was 83.49 %, which was
significantly higher (p < 0.05) than that of the bactericide treatment (24 %). These
results suggest that Geobacillus thermoparaffinivorans strain KP218042.1 may be
useful as biofertilizers and/or biocontrol agents in sustainable agricultural practices.
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CHAPTER ONE
INTRODUCTION

1.1  Research background

Rice (Oryza sativa L.) is a key source of carbohydrate-based nourishment and
one of the world's most important staple foods, various vitamins and minerals (Rathna
et al., 2019). It is farmed on approximately a significant acreage of arable land in Asia,
and China remains one of the world's top rice-producing countries (Zahra et al., 2018).
According to projections, the world’s population will increase by 2.3 billion (or 34%)
by 2050. Moreover, the average food consumption is also expected to rise from 2000 to
3070 kcal per person per day. To meet these demands, rice production has to be
increased by 60% over the next 40 years (FAO, 2012). It will be the key approach for
reducing the global food insecurity over the coming decades (Firdaus et al., 2020).

Rice is a major source of employment and income for rural farmers in Malaysia,
with the average Malaysian resident consuming 82.3 kg of rice each year (Raweekul,
2016). Malaysia's paddy supply is mostly based on 10 primary rice granaries, with an
average national output of roughly 4.0 MT/Ha (Omar et al., 2019). Unfortunately,
similar to other places of the world, in Malaysia, rice production is highly susceptible
to environmental and threatened by phytopathogens (Muehe, 2019). One of the most
common rice diseases is bacterial leaf blight (BLB), caused by the bacteria pathogen
Xanthomonas oryzae pv oryzae (Xoo0), which levelling off the rice yield production and
plant growth due to the extensive range of biochemical, molecular and physiological
modification of the rice plants (Khan et al., 2019). The capability of the pathogen to
grow under conducive environment had resulted more than 50% of yield losses
worldwide including Malaysia (Chukwu et al., 2019). It is difficult to find remedies to
fight the pathogen, reduce the loss of rice yield and thereby mitigate the danger to global
food security. Commercial fertilizers and pesticides have been used as major
approaches for control the bacteria pathogen (Vu and Oh, 2019). However, these
strategies are not effective, non-environmentally friendly neither practical.
Biofertilizers and biopesticides may become the preferred substitutions for some

conventional synthetic products. Unfortunately, bacterial products can show some



