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Narrow Brown Leaf Spot disease of rice : A review
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Narrow brown leaf spot (NBLS) caused by the fungus Cercospora janseana (Racib) O.
Const. = C. orvzae Miyake (teleomorph : Sphaerulina oryzina K. Hara) is considered as a
minor disease of rice. Recent findings on various aspects of the disease (distribution,
economic importance, disease cycle, epidemiology, verietal resistance, management) are

reviewed.
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INTRODUCTION

Narrow brown leaf spot (NBLS), also known as
Cercospora leaf spot of rice is considered to be
minor disease of less economic importance at
present but occasionally severe outbreaks of the
disease have been noticed (Chakrabarti, 1964).
Comprehensive reviews (Gangopadhyay, 1983; Ou,
1985; Hollier, 1992; Growth and Lee, 2003) have
highlighted the importance of NBLS as a problem
of rice. In the present paper, an attempt has been
made to give an appraisal of latest findings so far
achieved in India and abroad. An intensive study is
of urgent need to reinvestigate the various aspects
of the disease as it might become a possible future
constraint to rice production.

Distribution and Economic Importance

Though Metcalf (1906) mentioned the presence of
a Cercospora on rice leaves in North America but
the disease was first described by Miyake (1910) in
Japan by Cercospora oryzae. The disease has been
reported from major rice-growing regions in the
tropics and subtropics of Asia, Africa, Australia and
North, Central and South America. In a broad sense,
the disease is of worldwide distribution except

Europe (Baloch er al, 1978; Ou, 1985; Hollier,
1992; Biswas, 2000, 2003). Yield losses of up to
40% have been reported (Overwater, 1960). Tullis
(1937) believed that damage confined to the
reduction of the effective leaf surface of the plant,
while Ryker and Jodon (1940) stated that the
disease causes premature killings of leaves and
sheaths, and predisposes the plant to lodging.
Generally heavy damage occurs only on very
susceptible cultivars.

Symptoms

Symptoms usually occur during the later (dough
and mature grain) growth stages and are
characterized by many short, linear red-brown
lesions on the leaf blades, restricted between the
veins. The lesions are 2-10 x 0.5-1 mm and they
coalesce to form long, threadlike brown lesions
parallel to the veins on the entire leaves. The lesions
tend to be narrower, shorter and dark brown on
resistant cultivars and wider and lighter brown with
gray necrotic centers on susceptible cultivars. Leaf
necrosis may occur on susceptible cultivars.
Symptoms similar to those on the leaves also found
on the leaf sheaths, pedicels and glumes. On
sheaths, the disease is referred to as net blotch,
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because of the brown sheath cell walls and the tan-
to-yellow intracellular areas that form a netlike
pattern.

The disease should not be confused with brown spot
disease incited by Bipolaris oryzae. The lesions are
longer, narrower and without any halo margin. The
symptoms of NBLS are also somewhat similar to
those of white leaf streak, caused by Ramularia
(=Mycovellosiella) oryzae, the characteristic brown
color of the lesion is the point of differentiation.

Casual Organism

Narrow brown leaf spot is caused by Cercospora
Janseana (Racib) O. Const. = C. oryzae Miyake.
The fungus produces pale brown to dark brown,
geniculate, multiseptate  (three or  more)
conidiophores, singly or in fascicles (generally 17),
which emerge from the host stomata and measure
80-140 x 4-9 um. Conidia are hyaline or light olive,
cylindrical to subclavate, with 3-10 septa, an
obeonic base, blunt tips, in whorls of 3-4 on the
conidiophore tip and measuring 15-60 x 3-5 um
(Ou, 1985; Hollier, 1992; Biswas, 2003).
Sphaerulina oryzina K. Hara was described as the
teleomorph of C. oryzae (Hara, 1918). Ganguly
(1946) noted catenulate conidia in India.

The fungus grows on bean agar and produces
conidia in culture (Ryker, 1943). Tasugi and Ikeno
(1956) find that growth is best on potato and
soybean agar ; while production of conidia is most
luxuriant on rice-straw agar. It grows in the
temperature range 6-33°C, the optimum being 25-
28°C. the optimum pH lies between 5.7 and 7.1.
Several races of the fungus have been identified
based on the reactions of a differential set of eight
cultivars (Ou, 1985).

Disease Cycle and Epidemiology

The fungus penetrates the host through the stomata
and grows intercellularly in the host tissue.
Symptoms may take up to 30 days to develop after
inoculation. The primary factors affecting disease
development are susceptibility of the cultivar to the
race or races of the fungus present and the growth
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stage of the plant. Although rice plants are
susceptible to the fungus at all stages of growth,
they are most susceptible from panicle emergence
to maturity. In India, the disease is observed in the
beginning of November when the plants have
flowered. The intensity of the disease increases with
increase in the level of potash in the soil
(Chakrabarti, 1964; Ou, 1985; Hollier, 1992).
Sridhar (1970) reports the fungus occurring on
Panicum repens.

VARIETAL RESISTANCE

Resistance has been tested under conditions of
natural infection in the field and by artificial
inoculation, plants kept in a moist chamber or in the
open after sundown being sprayed with a conidial
suspension (Ryker, 1943). Estrada and Ou (1978)
develope methods to screen many cultivars in the
field by artificial inoculation. The Standard
Evaluation System (SES) designed by IRRI (1996)
for NBLS is based on affected leaf area where O =
Highly Resistant (HR) (no incidence). 1 = Resistant
(R) (less than 1%), 3 = Moderately Resistant (MR)
(1-5%), 5 = Moderately Susceptible (MS) (6-25%),
7 = Susceptible (S) (26-50%), and 9 = Highly
Susceptible (HS) (51-100%), Artificially inoculated
or naturally infected cultivars may be scored
according to this scale. In USA, Tullis (1937),
Ryker and Jodon (1940), Ryker and Cowart (1948),
Adair and Crally (1950) and Jodon (1953, 1954,
1955) identified several resistant cultivars.
Sukapanpotharam et al., (1976) screened 220
cultivars and Kannaiyan (1979) tested 14 cultivars
in Tamil Nadu, India under natural field condition
but a few cultivars showed resistance to NBLS. The
genetics of disease resistance has been studied by
Ryker and Jodon (1940) in USA and found that
single recessive gene control the resistance and in
some crosses the resistance is governed by a
dominant gene.

MANAGEMENT

Use of resistant cultivars is recommended. Groth
(1986) suggested three benomyl @ 0.56 kg a.i. ha
"sprays at 10 days intervals starting at 45 days after
transplanting for NBLS management.
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