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Foreword

Rice blast is the world’s most prevalent disease as it reduces yield by
50 to 85%. The disease is transmitted through spores scattered in
the air, affecting rice growing areas that were once free from the
disease.

In the Philippines, the disease used to attack rice plants in the
upland and rainfed rice ecosystem. The intensification of rice plant-
ing in blast-affected areas and the release of susceptible varieties
have led to the occurence of rice blast disease in lowland areas.

The presence of rice blast lowlands requires farmers and extension
workers to have more awareness, trainings, and disease manage-
ment skills need to properly manage and reduce the risk of the
disease.

With this material, we hope that farmers and extension workers will
be able to identify and control the disease. It contains a description
of the disease its signs and symptoms and its management options.

LEOCADIO S. SEBASTIAN
Executive Director
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Introduction

Rice blast is the most prevalent rice disease around the
world because it is widely distributed in 85 countries. First reported
in Asia more than three centuries ago, the disease is highly adapt-
able to all conditions.

In the Philippines, the disease is commonly known as mata-
mata (Tagalog), agupaw (Waray), and Taya-taya (Cebuano). A
nationwide survey conducted  by the National Crop Protection
Center in 1996, showed that blast is not much of a problem. This is
because blast used to attack the country’s upland areas, but owing
to the pathogen’s ability to rapidly adapt in other conditions, it  is
already observed in irrigated lowland and rainfed ecosystems.
Pathogen is a disease-producing microorganism.

In 2004 to 2005 cropping seasons, PhilRice received reports
that blast is affecting rice fields in irrigated areas, mostly in the
Visayas.

In 2006, the provincial agriculture office of Capiz reported
that blast was observed in 15 municipalities, affecting more than
2,000 hectares.

Rice blast is a destructive disease triggered by factors such
as frequent rains, high relative humidity, high nitrogen and nitrate
nitrogen rates, drought stress, and year round presence of blast
spores in the air. The disease’s development, occurrence and
severity vary by year, location, field conditions and crop manage-
ment practices.

Generally, it reduces yield by 50 to 85%. In young seedlings,
the rice blast pathogen often destroys the whole plant while in
older plants, the grain is severely attack.

Causal organism

The rice blast is caused by the fungus Pyricularia grisea,
which, in its sexual state, is known as Magnaporthe grisea.
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P. grisea is highly specific to rice, although certain strains
that do not attack rice can harm weeds in the rice field.

Once in the rice
plant, the fungus rapidly
produces thousands of
spores, which are
carried readily through
the air by wind or rain,
onto neighboring plants.

P. grisea com-
prises windborne spores
that stick to the leaves
of the rice plant owing
to special adhesive on
the spore tip. As it germinates, the spores breed a dome-shaped
infection structure called an appressorium, which infects the plant.
This tiny organ produces extraordinary pressures entering the leaf’s
protective waxy surface.

Signs and symptoms

The fungus produces spots or lesions on leaves, leaf collar,
stem, nodes, and parts of the panicles and grains.  The size and
shape of the spots vary depending on the susceptibility of the in-
fected rice variety.  Initial symptoms are white to gray-green lesions
or spots with dark green borders.

The disease can infect and produce lesions on most of the
plant including leaves, leaf collar, stem, nodes, panicles and grain.
The disease, however, does not affect the leaf sheath.

Most infections occur on the leaves, causing diamond-shaped
lesions with a gray or white center, or on the panicles, which turn
white and die before being filled with grain.

P. grisea
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Leaf Blast (Seedling to tillering
stage)

Leaf lesions are usually dia-
mond-shaped with a gray or white
center and brown or reddish brown
border.  When spots merge, leaf
dries up and eventually dies.  Newly
formed lesions, meanwhile, have
white or grey-green center and
dark green border. Leaf blast can
kill young plants.

Their shape, color, and size
vary depending on varietal resis-
tance, age of the plant, and le-
sion age.

Lesions on resistant varieties
are brown while susceptible crop have grayish-white lesions. More-
over, “old” lesions are elliptical, spindle-shaped, and whitish to gray
with damaged borders.

A crop on its vegetative stage is more prone to leaf blast. The
occurence of blast on this stage of-
ten leads to panicle blast, which re-
sults in more losses.

Node Blast/Collar Blast (Tillering
stage)

Infection at the intersection
of leaf blade and sheath results in
typical brown “collar rot”. This
infection may cause the leaf to
wilt completely. It has significant
impact on yield when collar rot kills
the flag or second-to-last leaf.

Leaf blast

Node/collar blast
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Panicle Blast (Booting to heading)

Infections below the panicle, usually at the neck node, cause
“neck rot” or “rotten neck blast”.  If neck rot occurs early, the
entire panicle may die
prematurely, leaving it
white and completely
destroyed. This is often
mistaken as “white-
head”, which caused by
stemborers.
Later infections cause
incomplete grain filling
and poor
milling quality.

Other parts of the
panicle including pani-
cle branches and glumes
may also be infected.
Panicle lesions are usually brown, but some are black.

Mechanism
of damage

Increased relative
humidity amplifies the
production of spores,
which are produced and
released during the night.
After spore germination,
infection pegs are formed
from the appressoria (part
of the spore that germinates) and later enters the leaf’s cuticle and
epidermis. After entering the leaf’s cells, the germination tube forms
a vesicle, in which hyphae (growing structures) are developed.

Panicle blast

Appressoria development

Appressoria

Spore

Germination
tube
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Mode of transmission

Rice blast is transmitted through the wind. Landing on
leaves, its spores germinate and the fungus enters the leaf surface
or through the leaf’s stomata. After four to five days, the fungus
grows and produces leaf spots. The spores are released by dew or
rain and are transferred to other plants, which enables the fungus
to produce more spores.

Life cycle

Spores land on rice leaves

Spores germi-
nate and
fungus enters
the leaf surface
or leaf’s
stomata

Fungus grows and produces
leaf spots

Spores are
released
and trans-
ferred to
other plants
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Host range

Aside from the rice plant, the fungus also survives in several
species of weeds such as mutha, gisai-kalabaw, bakis-bakisan,
barit, and luya-luyahan.

Factors favoring disease development

• frequent rains. Rice blast  pathogen survives in cool areas.

• high relative humidity (90% and higher) and long hour
   exposure to dew. Spores germinates faster on humid and
   moist areas.

• high nitrogen and nitrate nitrogen rates. Excessive nitro
   gen application results in succulent but weak plants.

• drought stress. Drain periods trigger the disease by aerat-
   ing the soil, thereby stressing the plant and making it
   susceptible to the disease.

• year round presence of blast spores in the air. Windborne
   spores stick to the leaves then germinate.

Management options

Successful control of blast usually requires integrated man-
agement practices, which include the use of resistant varieties,
cultural practices, and chemical control. Chemical control, however,
should be the last option as pathogens easily gain resistance against
fungicides.
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 Use of resistant varieties

This is the most practical and economical way of
controlling rice blast.  However, in infested areas where
chemicals are intensively used, resistant varieties can only be
planted for two to three cropping seasons owing to the
fungus’ fast ability of building immunity on fungicides.

Irrigated lowland

PSB Rc4 (Molawin)
PSB Rc10 (Pagsanjan)
PSB Rc26H (Magat)
PSB Rc34 (Burdagol)
PSB Rc54 (Abra)
PSB Rc76H (Panay)
NSIC Rc124H (Mestizo4)
NSIC Rc126H (Mestizo5)
BPI Ri 1
IR 65

Rainfed lowland (transplanted)

PSB Rc40 (Chayong)

Rainfed (dry-seeded)

PSB Rc42 (Baliwag)
PSB Rc62 (Naguilian)
PSB Rc70 (Bamban

Upland

PSB Rc1 (Makiling)
PSB Rc3 (Ginilingan Puti)
PSB Rc5 (Arayat)
PSB Rc7 (Banahaw)
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   Proper planting time and method of establishment

•     Early sowing of disease-free seeds after the season.
   This will prevent the spores from contaminating the
   seeds.

•     Broadcast pre-germinated seeds on puddled and
   levelled field, with saturated water to reduce
   disease transmission from seed to seedlings. Avoid
   drill seeding (placing the seeds in the soil at tar
   geted depths and covering seeds) as it leads to seed
   transmission, nitrate formation, and drought
   stress.

Irrigated lowland

PSB Rc74 (Aklan)
NSIC Rc128 (Mabango1, Aromatic)
NSIC Rc13 (Malagkit 1)
IR 64
PSB Rc74 (Aklan)
PSB Rc82 (Peñaranda)
NSIC Rc112 (Tubigan)
NSIC Rc122 (Angelica)
NSIC Rc132H (Mestizo 6)

Rainfed lowland (transplanted)

RSB Rc12 (Caliraya)
PSB Rc14

Cool elevated

PSB Rc46 (Sumadel)
PSB Rc92 (Sagada)
PSB Rc94 (Hungduan)
NSIC Rc104 (Balili)
PSB Rc48 (Hagonoy)
PSB Rc50 (Bicol)
PSB Rc84 (Sipocot)
PSB Rc86 (Matnog)
PSB Rc90 (Buguey)

Upland

NSIC Rc9 (Apo)
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• Avoid farm activities such as weeding and fertilizer
   application when rice leaves are wet. Spores are
   easily scattered during farm activities and once
   they land on wet leaves, germination occurs.

• Plant at 20 x 20 cm spacing.Transplanting one to
   two seedlings a hill in a 1,000 sq m field is better
   than broadcasting. Avoid dense planting as this
   could easily transfer the spores from one rice plant
   to another.

•  Burn infested straw and stubbles as these are
   where spores thrive. Spores are more movable in

   dry places.

20 x 20 cm spacing
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Nutrient  management

•     Avoid excessive use of
   fertilizer. Applying
   more  than 120 kg of
   nitrogen fertilizer a
   hectare  favors blast
   disease development

• Split fertilizer applications. Nitrogen should be
   gradually applied at any time. Nitrate nitrogen is
   more conducive to disease development than am-
   monium nitrogen.

    Water management

•     Practice continuous flooding at all crop stages after
   transplanting. Avoid long periods of draining the
   field because it leads to the  formation of nitrate
   and may cause drought stress.

Properly managed water level

Fertilizer application
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Also, draining the field immediately after planting (less than
2 days) may cause seed to seedling disease transmission.
Note that shallow water favors the disease more than deep
water.

    Use of chemicals

•  Use fungicides as last resort in controlling the
                       disease. Fungicides such as benomyl, edifenphos

   (EDDP), and isoprothiolane are the only chemicals
    available in the Philippines.

• When leaf blast is observed, two applications are
   recommended to prevent blast in attacking
   panicles. the first application is done on early
   heading and second application is when the heads
   have emerged.
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