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ABSTRACT

Blast disease is caused by Magnaporthe grisea (syn. Pyricularia oryzae) firstly reported in 1637 from China. In Nepal it 
was firstly reported from Thimi, Bhaktapur in 1964. Symptoms of this disease appear in all stages from seedling in 
nursery to heading in main field, however, the most devastating stages are seedling stage, tillering stage and panicle 
initiation stage. Typical symptoms of blast appear on leaves, node, neck, collar, panicles, rachis and even the glumes 
are also affected. Globally, blast of rice is responsible for 10-30% of yield losses every year. In susceptible varieties 
the disease causes 10-20% yield reduction but in severe condition it went upto 80% in Nepal. Cloudy weather, high 
relative humidity (93-99%), low night temperature between 15-20°C, longer duration of dew are the most favorable 
condition for the outbreak of blast fungus. The most usual approaches for the management of rice blast disease are 
management in fertilizers and irrigations, plantation of resistant varieties and application of fungicides. Higher dose 
of nitrogen increase susceptibility so, it should be applied in split doses. Use of resistant cultivars such as Khumal-1, 
Khumal-2, Khumal-3, Radha-12, Chandannath-1, Chandannath-3, Sabitri and Palung-2 for the management of 
rice blast is sustainable and ecofriendly approach. Seed treatment with Trichoderma viridae at  4 g/kg or Pseudomonas 
fluorescens at  10 g/kg help to inhibit growth of blast fungus. Use of chemical named Kasugamycin used to control 
blast fungus is most commonly used and popular among Nepalese farmers.
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INTRODUCTION

Rice is the most important staple food cultivated in 113 countries 
and principle source of income for about 100 million households 
in Asia and Africa [1]. Rice ranks the first among cereal crops in 
terms of area, production and livelihood of people in Nepal as 
1,552,469 ha of cultivable land is being used for rice cultivation 
and 5,230,327 metric ton of rice is being harvested from these 
lands [2]. The average yield of rice per hectares is 3,369 kg [3]. As 
the most important stable food of Nepalese people, rice supplies 
about 40% of the food calorie intake and contributes nearly 20% 
to the agricultural gross domestic product (AGDP) and almost 7% 
to GDP [4]. Diseases are considered one of the most important 
factors for the reduction in production of rice in world. Among 
them blast is one of the important fungal disease of rice because of 
its wide distribution and destructiveness under favorable condition. 
This disease is caused by fungus Magnaporthe grisea (syn. Pyricularia 
oryzae). Blast disease is also known as rice rotten neck [5] and rice 
seedling blight [6]. Different types of blast occur in different stages 
i.e. leaf blast during vegetative growth, node and neck blast occurs 
during reproductive stage having similar symptoms [7]. The yield 
potential of non-glutinous cultivars eg Khumal-4 and Manjushree-2 
is substantially greater than that of the glutinous cultivars e.g. 

Thaichung-176 [8,9].  Every year blast of rice is responsible for 10-
30% of yield losses worldwide [10]. The disease infects wide variety 
of grasses including rice, wheat and barley, and is particularly more 
destructive to upland rice crops produced without irrigation, land 
with frequent and prolonged periods of rain, higher dose of nitrogen 
in soil, humid region and cool temperature in the daytime [11]. 

LITERATURE REVIEW

This review contains all information about blast diseases along 
with its management.

Occurrence

The disease was first reported in 1637 from China and was known 
as rice fever disease [12]. Now it is one of the most important 
diseases occurring in more than 85 rice growing countries causing 
considerable economic loss [12]. Blast disease of rice was first 
recorded in Nepal in 1964 from Thimi, Bhaktapur [13]. Although 
blast was prevalent throughout the rice growing areas in the 
country, it causes more devastation in valleys, river-basin, foot-hills 
and hills of Nepal [14]. Blast occurs in all rice growing areas from 
lowland (60 m.a.s.l.) to high hills (3050 m.a.s.l.) [10,15]. Symptoms 
of this disease appear in all stages from seedling in nursery to 
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heading in main field, however, the most devastating stages are 
seedling stage, tillering stage and panicle initiation stage. 'Jumli 
Marshi' cultivated in Jumla district is also susceptible to blast [13]. 
An experiment was conducted at Regional Agricultural Research 
Station (RARS), Banke, Nepal to screen rice genotype against leaf 
blast disease where 101 rice genotypes were checked among which 
28 genotypes were found resistant, 15 genotypes were moderately 
resistant, 16 genotypes moderately susceptible, 39 genotypes were 
susceptible and 3 genotypes were highly susceptible to leaf blast 
[16]. Neck blast is the more serious phase of the blast disease as 
it causes direct yield losses, since filling of the grains on infected 
panicles is poor [17].

Economic importance

Every year blast of rice is responsible for 10-30% of yield losses 
worldwide [10]. Under favorable condition it can devastate whole 
rice field within 15 to 20 days and causes upto 100% yield loss 
[18]. More than 50% yield losses occur every year in Philippines 
and approximately 865,000 hectares of rice fields in Japan are 
being affected by this disease every year [14]. On average, a total of 
US$203.49 million is lost annually with addition of both mitigation 
cost and yield loss [19]. In 1950, blast causes grain reduction of 
50% in susceptible varieties in India [17]. In susceptible varieties 
the disease causes 10-20% yield reduction but in severe condition it 
went upto 80% in Nepal [14]. With 1% increase in neck blast, the 
yield losses in 'Masuli' and  'Radha-17' cultivars was 38.5 and 76.0 
kg/ha respectively [20]. Neck blast infects the Hardinath-1 variety 
of rice in Chitwan, Nepal where it was planted in about 5,000 
hectares resulting 100% yield reduction [21]. Each unit increase 
in leaf blast and neck blast rating resulted in 5.97 and 0.23 gram/
plant yield reduction [22]. Yield reduction due to neck blast and 
leaf blast are 70% and 50-70% respectively [23].

Symptoms

Typical symptoms of blast appear on leaves, node, neck, collar, 
panicles, rachis and even the  glumes are also affected. The 
symptoms differ depending upon the part of the plant affected 
which include leaf blast, node blast, neck/ panicle blast, collar rot.

a) Leaf Blast

The lesions or spots first appear on leaves as minute water soaked 
brown specks, then rapidly enlarge, become elliptical, elongated 
diamond shaped or eye shaped pointed at both ends with white 
or greyish centre, reddish brown margin, sometimes with a yellow 
halo [24]. Later the spots collapse together and give blightening 
appearance. On resistant cultivars, spots appear but are small in 
size and lack spores [25]. Lesion reduce the net photosynthetic 
rate and impaired the transport of water or nutrients or both 
and consequently affect the leaf tissues situated near the lesions 
[26]. While research on RARS, Banke,  round, slightly prolonged 
nectrotic gray spots, of 1-2 mm in diameter with a well-defined 
brownish margin, little sporulating lesions mostly on the lower 
leaves were found on moderately resistance cultivars whereas 
typical blast lesions of 3 mm or longer infecting 51-75% of the leaf 
area were found on highly susceptibal cultivars [16] (Figure 1).

b) Node Blast

In case of the node blast, node portion of the culms turn brown 

or black and the portion above the infected node may die [27] and 
breakdown as the xylem and phloem vessel of plant blocks which 
affects the nutrient and water supply above the infected portion 
(Figure 2).

c) Collar Rot

Spores produced at the end of growing season infect the collar of 
the flag leaf and produced symptoms which are collar rot [25]. The 
infection starts from near the base of the flag leaf near the leaf 
sheath. At later stage, infection proceeds upward to the leaf that 
girdles the flag leaf which turned brown, dry and fall off [25].

d) Neck Blast

Neck blast is the most devastating phase. The node immediately 
below the ear forms greyish brown lesions and can cause girdling. 
As a result, the whole inflorescence may break off at the rotten 
neck. No grain is formed if infection of the neck occurs before 
milky stage whereas poor quality grains are formed if the infection 
occurs later [7]. Neck and node blast also cause whiteheads similar 
to stem borer infection [7] (Figure 3).

Disease cycle and etiology

The teleomorphic stage of rice blast pathogen i.e. Magnaporthe 
grisea produce sexual spores asci within perithecia.  The mycelium 
is septate and the nuclei within mycelium and spores of this fungus 
are haploid. The asexual stage of this fungus is called as Pyricularia 
oryzae which produce spore called conidia. Conidia are produced 
after several hours of high humidity on the center of lesion and 
released usually at night or early morning, especially under windy 
condition [25]. This disease is seed borne as well as air borne. 
Mycelium and conidia over-wintered on straw and seeds as well 
as on the collateral hosts like Eleusine coracana, E. indica, Panicum 
sp., Setaria sp. etc which serves as primary source of inoculums 
[13]. Secondary spread by wind borne conidia. Conidia land on 

 

Figure 1: Symptoms of blast in leafs of rice plant (Photo Source: IRRI).

 

Figure 2: Symptoms of infestation in nodes by blast disease in Rice (Photo 
Source: IRRI).
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leaves, germinate, penetrate the leaf and cause a lesion within 4-5 
days. The pathogen produces few toxins namely, a-picolinic acid, 
pyricularin, pyriculol and tenuazonic acid. On blast infected leaves, 
tenuazonic acid plays a role in the formation of necrotic spots [28] 
(Figure 4).

Epidemiology

Cloudy weather, high relative humidity (93-99%), low night 
temperature between 15-20°C, longer duration of dew are the 
most favorable condition for the outbreak of blast fungus. Host 
nutrition also affects the infection by the pathogen as susceptibility 
increases with higher doses of nitrogen [29] as it encourage more 
vegetative growth during early stage and increase blast severity [30]. 
Whereas plants become resistant against the infection when silicon 
content increases as silica get localized in leaf surface which acts as 
a physical barrier against blast fungus penetration [31]. The disease 
is also severe in thick stands of rice or with light textured soil. It 
can survive also on unfavorable condition i.e., in seed and plant 
residues. Low rate of infection was observed in seedlings grown 
on wet bed whereas transmission of blast fungus was more on low 
temperature and grown with light or no covering of soil [32]. In 

Taichung-176 and Radha-17 blast lesions were detected within a 
week of transplantation of three weeks old seedling raised at 15-
20°C to higher temperature of 25-30°C [32].

Management

As blast is the main disease that outbreak and spread in the rice 
fields in different places of Nepal, it is necessary to manage or stop 
the spread of blast fungus to reduce the chances of yield loss. The 
most usual approaches for the management of rice blast disease are 
fertilizers and irrigations, plantation of resistant varieties, alteration 
of planting time and application of fungicides [14].  Following 
management tactics should be followed to stop or prevent the 
outbreak of blast fungus before or after the plantation;

Cultural management

It involves all practices from sowing to after harvesting. Blast fungus 
also survive in unfavorable condition so proper field sanitation by 
removal or burning of plant stubbles, long term crop rotation, 
summer ploughing and removal of collateral hosts is necessary [25]. 
Flooding of rice field creates anaerobic condition which eliminates 
diseases as water makes unfavorable condition to pathogens [33]. 
Farmers must use wet seedbeds to minimize leaf blast [34]. Farmers 
should adjust planting time as early plantation affects the lifecycle of 
pathogen [34]. Avoid close spacing of seedlings in the main field [35].

Nutrient management

Nutrient management plays a significant role in rice blast disease 
control. Nitrogen and silicon elements affects disease incidence 
and development. Soil amendment with silica is known to reduce 
panicle blast [35]. Higher dose of nitrogen increase susceptibility 
so, it should be applied in split doses [36].

Host resistance

Use of resistant cultivars for the management of rice blast is 
sustainable and ecofriendly approach [37]. Plantation of blast 
resistant varieties such as Khumal-1, Khumal-2, Khumal-3, 
Radha-12, Chandannath-1, Chandannath-3, Sabitri and Palung-2 
which is the cheapest means of blast control however these varieties 
are only partially resistant to blast [13].

Biological management

Seed can also be treated by using bio-control agent i.e., Trichoderma 
viridae at  4 g/kg which is effective against leaf blast [38] or 
Pseudomonas fluorescens at 10 g/kg [39]. After treating seed with 
biocontrol agents, chemical must not be used for minimum 15 
days as it stops the growth of Trichoderma or Pseudomonas. Seedling 
root dip treatment with Pseudomonas fluorescence at  4 g/l of water 
for 20 minutes and foliar spray of Pseudomonas fluorescence at 4 g/l 
of water after 20-25 days of transplantation are also effective [26]. 
Garlic extract at higher doses and neem extract at 4 ml/15 ml PDA 
medium inhibit the mycelial growth of Magnaporthe grisea [39].

Chemical management

Chemical spraying at three different stages of plant i.e. tillering 
stage, bootleaf stage and grain filling stage is necessary. Seed 
treatment with Tricyclazone at  1 g/kg of seed or Thiram or 
carbendazim at  2 g/kg of seed is effective [29]. Chemicals used 

Figure 3: Symptoms of neck blast in Rice (Photo source: IRRI).

Figure 4: Disease cycle of blast in rice.
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to control blast fungus are Tricyclazole, Carbendazim, Dithane 
M-45, Isoprothiolane, Edifenphos, Iprobenphos, Blasticidin, 
Kasugamycin and Prebandazole [13].

DISCUSSION AND CONCLUSION

The blast disease is the disastrous biotic stress affecting cultivation 
of rice in the world. Globally, blast is responsible for 10-30% yield 
reduction of rice every year. The use of bio-control agents i.e. 
Trichoderma viridae at  4 g/kg or Pseudomonas fluorescens at  10 g/
kg and resistant cultivars are sustainable and ecofriendly approach 
of blast control and useful for farmers in developing countries like 
Nepal. However, most of the cultivars becomes susceptible to blast 
after 3-4 years of release. Garlic extract at higher doses and neem 
extract at  4 ml/15 ml are best for complete control which can be 
locally prepared and used by the farmers at low cost and the chemical 
mostly used is Kasugamycin in absence of which other chemicals 
like Tricyclazole, Carbendazim, Dithane M-45, Isoprothiolane, 
Edifenphos, Iprobenphos, Blasticidin etc are being applied. For 
blast control, blast forecasting models used by developed countries 
could be a good option in country like Nepal where more than 60 
percent of the populations are engaged in agriculture. 
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