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This is a status paper on a destructive rice disease —
bacterial blight (BB), caused by Xanthomonas oryzae
pv. oryzae (Xoo). We review the occurrence and spread
of this disease, the taxonomy and classification of
the pathogen and strategies for disease management.
Studies on pathogen variation have revealed that
breeding with single major genes for resistance, may
be ineffective due to resistance breakdown. Thus,
pyramiding of resistance genes appears to be a good
option for disease management. Evidence from our
laboratory suggests that BB of rice can be managed
through carefully selected biological control agents
which can be used by themselves or can work in
combination with single major genes for BB resistance
(e.g. Xa4). We also present the view that elite indica
rice cultivars can be constructed through traditional
breeding and transgenic approaches to incorporate
pyramids of blast and BB resistance genes to effec-
tively manage these two devastating rice production
constraints and to sustain rice yields in India.
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RICE is perhaps the most widely cultivated food crop
world over, whose production is constrained by diseases
of fungal, bacterial and viral origin. Bacterial blight (BB)
of rice, caused by Xanthomonas oryzae pv. oryzae (Xoo)
1s one of the oldest known diseases and was first noticed
by the farmers of Japan in 1884 (ref. 1). Subsequently, its
incidence has been reported from different parts of Asia,
northern Australia, Africa and USA.

The disease 18 known to occur in epidemic proportions
in many parts of the world, incurring severe crop loss of
up to 50%. Crop loss assessment studies have revealed
that this disease reduces grain yield to varying levels,
depending on the stage of the crop, degree of cultivar
susceptibility and to a great extent, the conduciveness of
the environment 1n which it occurs.

The severity and significance of damages caused by
infection have necessitated the development of strategies
to control and manage the disease, so as to reduce crop
less and to avert an cpidemic. Though the use of
Bordeaux mixture, antibiotics and other copper and
mercurial compounds were resorted to n the early fiftics,
environmentally sale and stable chemical control agents
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rendering control at very low concentrations are yet to be de-
veloped. Today, the exploitation of host resistance appears
to be the only reliable method of disease management.
The identification and characterization of major genes for
qualitative resistance and polygenic factors controlling
quantitative resistance have contributed a great deal to the
success in breeding resistant cultivars. Recent research in
our laboratory has provided considerable evidence that
the deployment of bacterial antagonists to Xoo might be
an effective strategy, bringing about disease suppression
by biological control (unpublished data). This review
aims at updating our present state of knowledge about
different aspects of BB, its causative organism and more
importantly, the various strategies that may prove effec-
tive in reducing disease severity and consequently in imp-
roving rice production in India and elsewhere.

The disecase

BB is a vascular disease resulting in a systemic infection”
that produces tannish-grey to white lesions along the
velns. Symptoms are observed at the tillering stage,
disease incidence Increases with plant growth, peaking at
the flowering stage’. Kresek is the more destructive mani-
festation of the disease, wherein the leaves of the entire
plant turn pale yellow and wilt during the seedling to the
early tillering stage, resulting in a partial or total crop
failure. Plants less than 21 days old are the most suscep-
tible and temperatures between 28 and 34°C favour kresek
development™”. BB is characteristic of yellow lesions with
wavy margins on leaf blades that may cxtend to the
sheath (Figure 1). These lesions acquire a whitish straw
colour over a pcriod of time. The occurrence of a
bacterial ooze from inlected lcaves has been observed in
warm and humid chimates, which contributes to the
spread of this disease. Though leat blight docs occur at all
growth stages, 1t 1s most common from maximum tillering
unttl maturtty. While damage 1s extensive when kresck
precedes BB, post flowering nfections have very futle
cllect on grain yicld. However, when infoction occurs
during panicle imtation or subsequently during stages
that precede flowering, a severe mmpairment of grain
devclopment and a conscquent inerease e stenihity was
observed.
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