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Focus on Bacterial Blight of Rice 

Bacterial blight of rice, caused by 
Xanthomonas or- pw. aryzap (37), 
was first reported in Japan over a century 
ago. Since  hen, considerable research on 
the disease and its causal agent has been 
reported and reviewed ( 1  8,19,24,29). In 
the past 10 years, advances in the area 
of molecular genetics, monoclonal anti- 
body technology, and microbial taxon- 
omy have been made. Now these tech- 
nologies are being used to characterize 
the pathogen, reevaluate the ecology and 
epidemiology of the disease, and study 
host-parasite interactions. In this article, 
we will focus on the use and the potentials 
of these technologies to clarify the tax- 
onomy of the pathogen, describe the 
pathogen population structure in single 
plants or fields, and investigate the 
molecular events occurring in the host- 
parasite interactions. 

The Dlsease 
Bacterial blight is found worldwide 

and is particularly destructive in Asia 
during the heavy rains of the monsoon 
season. In many Asian countries, bac- 
terial blight has become endemic on rice 
following repeated cultivation. Reduc- 
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tions in rice yield may be as high as 50% 
in fields where the crop is severely in- 
fected (Fig. I), and infection at the tiller- 
ing stage can lead to total crop losses. 
More commonly, however. plants are 
affected at the maximum tiltering stage. 
and yields are reduced 10-20% (29). 

Bacterial blight i s  a vascular disease 
resulting in tannish gray ta white lesions 
along the veins (Fig. I). Under field con- 
ditions, symptoms usually are observed 
at the  tilleting stage; disease incidence 
increases with plant growth, peaking at 
the flowering stage (Fig. 3). A more 
severe form of the disease, kresek, may 
develop if roots or leaves are damaged 
and infected during transplanting at the 
seedling stage (Fig. 4). Infection at this 
stage usually results in seedling death 1-6 
weeks after transplanting. Younger 
plants (less than 21 days old) arc the most 
susceptible, and high temperatures (2%- 
34 C) favor kresek development (23, 
29,45). 

I n  contrast to the bacterial blight 
pathogen. which enters leaves primarily 
through hydathodes, X. o. oryzicola. the 
causal agent of bacterial leaf streak, 
usually invades through stomata and 
enters xylem vessets only at late stages 
of infection, when multiplication is 
limited (H. Kaku, personal communica- 
tion). Because of its infection of the 
rnesophyll, X. 0. oryzicola causes narrow, 
vein-delimited translucent lesions that 
later turn necrotic. Streak sometimes 
occurs on the same leaf with blight (Rg. 
5) but can be distinguished from blight 
by the thinner, translucent lesions with 
yellow bacterial ooze. 

The Pathogen 
Advances in taxonomy. The bacterial 

nature of leaf blight was established by 
Japanese scientists in the early 1920s, The 
bacterium was originally named Bacillus 
oryzae Hori and Rokura 19 1 1 and has 
been reclassified numerous times to in- 
clude Pseudomonas aryzac Uyeda and 
Ishiyama 1922. Bactwiurn oryzoe (Uyeda 
and Ishiyama) Nakata 1927, and Xanrho- 
monos oryzae (Uyeda and lshiyama) 
Dowson 1943. With the establishment of 
the pathovar system (6), the bacterial 
blight pathogen was reclassified as X. 
campe.~tris pv, oryzae. The leaf streak 
pathogen, first described as a distinct 
organism in 1957 by Fang el a1 (71, then 
was classified as X. c. pv. oryzicola (6). 

Van den Mooter (40) used numerical 
analysis of 295 phenotypic traits to show 
that X, c, oryzae was distinct from other 
X. campestris pathovars. Vera Cruz et 
a1 (42) and Kersters et a1 (16) demon- 
strated through phenotypic analysis and 
protein gel etectrophoresis that strains of 
the bacterial blight pathogen constituted 
a homogeneous group. regardless of 
geographic origin. I n  addition. these fea- 
tures distinguished X. r. oryzoe from X .  
c. oryzicola. 

'Using data from both classical and 
recently developed techniques For bac- 
terial characterization, Swings et al (37) 
found that the leaf btight and streak 
pathogens were distinct from other X. 
camg~strfs pathovars and proposed that 
they be reclassified as a separate species. 
X. oryzae, consisting of the pathovars 
oryzap and oryzicolo. Fatty acid analysis 
(361, serological analysis with mono- 
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