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ARTICLE INFO ABSTRACT

Article Type: Research Rice blast (Pyricularia oryzae Cavara) is one of the most devastating
Received: 01, Jan. 2021. diseases that cause severe yield losses every year in Bangladesh. Eight
Accepted: 27, March. 2021. rice-growing districts of Bangladesh, namely Dinajpur, Rangpur,
Published: 27, March. 2021. Bogura, Natore, Meherpur, Rajbari, Mymensingh, and Jashore, were

surveyed to estimate the incidence and severity of leaf and neck blast
diseases of rice at vegetative and reproductive stages. The highest leaf

Keywords: and neck blast incidence of 28 and 11% was observed in Dinajpur,
Pyricularia oryzae, Bangladesh, J whereas it was the lowest in Rajbari and Jashore. The leaf blast
Rice blast, Neck blast, Leaf severity ranged from 28% in Dinajpur to 2% in Rajbari and Jashore.
blast, Incidence, severity. The highest neck blast severity was recorded in Dinajpur, whereas the

lowest was observed at Rajbari and Jashore. The study revealed that
rice blast disease (leaf and neck blast diseases) is more prevalent in the
northern regions of Bangladesh acts as a hot spot for the disease
having the ideal predisposing conditions compared to southern
regions.

1. INTRODUCTION

Rice (Oryza sativa L.) is a major staple food crop for half of the world's population. It provides 21%
of global human per capita energy and 15% per capita protein (Akter et al., 2019). Rice is also the
primary staple food and the most important crop to millions of farmers in Bangladesh. The rice sector
contributes one-half of the agricultural GDP and one-sixth of the national income in Bangladesh.
Over 28 million acres of land in Bangladesh are dedicated to rice production, which annually
provides more than 35 million tons of rice (BBS 2017). Rice yield stands to an average of 3.35 tons
per hectare. The population of Bangladesh is still growing by two million every year, while the total
rice area is gradually shrinking. Rice yield, therefore, needs to be increased. Diseases are one of the
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main limiting factors for rice production. Rice can be infected by 31 diseases. Farmers lose an
estimated average of 18% of rice crops to diseases every year (Willocquet et al., 1998). The epidemic
occurrence of rice diseases occasionally may cause as high as 100% yield losses. A crop failure in one
cropping season by any disease poses a real threat of starvation and brings untold suffering to the
common people. Therefore, effective management of rice diseases may offer a very lucrative
opportunity to produce additional rice even by using the available technologies.
The pathogen is most common on leaves, causing leaf blast during the vegetative stage or on nodes,
neck, and panicle branches during the reproductive stage, causing node and neck blast, respectively
(Bonman, 1992). Leaf blast lesions reduce the net photosynthetic rate of individual leaves to an extent
far beyond the visible diseased leaf fraction (Bastiaans, 1991). Neck blast is considered the most
destructive phase of the disease and can occur without being preceded by severe leaf blast (Zhu et al.,
2005). Yield reduction by neck blast infection is twice as severe as leaf blast (Hwang et al.,1987).
Neck blast causes direct yield losses, since filling of the grains on infected panicles is poor at best
(Goto, 1965).
Among the rice diseases, blast caused by Pyricularia oryzae is the most explosive and potentially
damaging disease. The disease affects the crop at all stages. The average loss due to blast has been
reported to be around 28-36%, and in certain areas yield losses could be as high as 80-100% (Kato,
2001; Hossain et al., 2017). So it is the potential threat for crop failure from this disease that it has
been ranked among the most important plant diseases of them all. Although rice blast has worldwide
distribution, the humid tropical environments in Bangladesh are highly conducive to blast infection.
The recent widespread occurrence of rice blast disease across the country poses a major challenge to
the food security as most of the rice varieties grown are susceptible to this disease. Therefore, it is
necessary to determine the regional and seasonal distribution of rice blast diseases occurring in the
country every year to design proper management packages to safeguard rice production against the
potential threat of P. oryzae in Bangladesh. With the view of above facts, the study was undertaken to
determine the leaf and neck blast disease incidence and severity of rice (Oryza sativa L.) in some
important selected areas of Bangladesh.

2. MATERIALS AND METHODS
2.1 Study area and study period
A survey was conducted in eight rice growing districts of Bangladesh, namely Dinajpur,
Rangpur, Bogura, Natore, Meherpur, Rajbari, Mymensingh, and Jashore (Fig.1). The rice
blast disease survey was conducted in farmers’ fields during the Boro season of 2017 to 2019
(November to May in each year; irrigated ecosystem).
2.2 Survey method
Three random rice-growing upazilas in each district and three fields representing each upazila
were selected to record the incidence and severity of rice blast at vegetative and reproductive
stages. The leaf blast incidence was recorded by assessing the upper three leaves of each
random tiller from each of the ten random hills from each field and expressed as percent for
each location (Chowdhury et al., 2014).

Number of diseased leaves

Disease incidence (%) = X 100

Total number of leaves assessed

The following 0 to 9 scale (Goto and Yamanaka, 1968; Mackill and Bonman,1992; Hayashi
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and Fukuta, 2009a; Khan et al., 2016) was adopted for recording the blast severity of leaves
in each field (Figure 2, Table 1).
The leaf blast disease severity was calculated using the following formula: -

E nw

N xMaximum grade value

Percent leaf blast severity (PDS) = X 100
Where,

PDS = Per cent disease severity

> = Summation

V = Disease score

n = Number of leaves showing a particular score

N = Total number of leaves examined/assessed
2.3 Neck blast incidence
One random tiller from each of the ten hills in each field was assessed for the neck blast and
expressed as per cent.
Neck blast incidence was calculated using the following formula: -

Neck blast incidence (%) =

Number of panicles with severe neck blast

X 100

Total number of panicles observed per location

2.4 Neck blast severity

The extent of neck blast was further quantified by scoring it using the following scale (Table
2).

Neck blast severity was calculated using the following formula: -

E nw

N xMaximum grade value

x 100

Percent neck blast severity (NBS) =

Where,

NBS = Percent neck blast severity

> = Summation

V = Disease score

n = Number of panicles showing a particular score

N = Total number of panicles examined
2.5 Data analysis
The data were analyzed by using the “R” Software (R Core Team, 2018). The mean value
was compared according to LSD range test at 5% level of significance.

3. RESULTS AND DISCUSSION
An intensive survey of major eight rice-growing districts such as Dinajpur, Rangpur, Bogura, Natore,
Meherpur, Rajbari, Mymensingh, and Jashore of Bangladesh, revealed that the disease occurred in all
the surveyed area of Bangladesh in varying degrees during boro cropping seasons. The maximum leaf
and neck blast incidence recorded in Dinajpur 19.33% and 11.33% in the year of 2017 and 2019,
respectively, Whereas the Rangpur was 18% and 10.33%, respectively in 2019 (Table 3). The highest
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leaf blast incidence (22%) was recorded in Birganj, Dinajpur and the lowest (3%) was recorded from
Manirampur, Jashore whereas the highest (12.40%) neck blast incidence was observed in Dinajpur
Sadar in 2019 and the lowest (0.80%) was observed in Jhikargachha, Jessore in 2017. The results
indicated the overall mean leaf blast incidence in all eight districts during 2017, 2018, and 2019
varied from 17.22 % in Dinajpur to 7% in Jashore (Table 3). The highest mean leaf blast incidence of
19.33 % was observed in Dinajpur followed by 18 % in Rangpur, whereas it was the lowest 5% in
Jashore during 2017-2019. The pooled leaf blast incidence during 2017, 2018, and 2019 was 13.33%,
8.38%, and 14.08%, respectively, with a pooled mean of 11.93%. The pooled neck blast incidence
during 2017, 2018, and 2019 was 3.62%, 4.71%, and 5.84%, respectively, with a pooled mean of
4.73% (Table 3).

The average leaf blast severity ranged from 19% in Dinajpur to 6.33% in Rajbari (Table 4) during
2017, 2018 and 2019. The highest leaf blast severity 28% was observed at Birganj followed by 26%,
25% in Dinajpur and 23%, 20% in Natore during 2017, 2018 and 2019. The pooled leaf blast severity
during the years 2017, 2018 and 2019 was 13.04%, 9.21%and 14.04%, respectively, with a pooled
mean of 12.10%. The average neck blast severity ranged from 7.44 % in Dinajpur to 1.89% in Rajbari
during 2017, 2018 and 2019. The highest neck blast severity 11% was recorded at kaharole in
Dinajpur, whereas the lowest neck blast severity 1% was observed at Rajbari sadar in Rajbari. The
pooled neck blast severity during the years 2017, 2018 and 2019 was 5%, 5% and 4.08 %,
respectively, with a pooled mean of 4.69% (Table 4).

The prevalent occurrence of the disease and the initiation and development of different rice genotypes
and their distribution in time and space prejudice the pathogen population for co-evolution and the
emergence of variable isolates and pathotypes/races. Determining the prevalence, regularity of
occurrence and the ultimate status of the disease in length and breadth of rice growing areas was,
therefore, imperative before taking up studies on pathogen variability. The disease has been found to
occur with different dimensions in other parts of the globe. Several studies have been made to assess
the incidence and severity of leaf and neck blast (Anwar et al., 2009; Padmanabhan et al., 1970; Goto,
1965a; Ou and Ayad, 1970; Tseng et al.,1964). Dissimilarities in disease severity observed in different
years and different places during the present studies were mostly due to deviations in fertilizer dosage,
field and seed insanitation and the tolerance levels of rice genotypes cultivated. The rice-growing
regions that revealed higher blast severity levels were the hot spots of the disease where the
prejudicing factors for the disease development and spread were prevalent. High plant density with
high relative humidity in the micro-environment and high inoculum load in fields/areas with history
of blast occurrence performs as the major factors for the pathogen explosion and establishing of
infection in the surveyed areas.
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TABLES

Table 1: Leaf blast disease score for rice (Goto and Yamanaka, 1968; Mackill and Bonman,

1992; Hayashi and Fukuta 2009; Khan et al., 2016)

Leaf blast Score description
score

0 No evidence of infection

1 Brown specks smaller than 0.5 mm in diameter, No sporulation. Uniform or
scattered brown specks, no sporulation

2 Brown specks about 0.5-1.00 mm in diameter, no sporulation. Small lesions with
distinct tan centres surrounded by a darker brown margin approximately 1 mm in
diameter, No sporulation

3 Roundish to elliptical lesion about 1-3 mm in diameter with gray centre surrounded
by brown margins, lesions capable of sporulation. Small eyespot lesions less than
one and a half times the interval between thin veins or less than 1.5 mm in diameter
surrounded by dark brown, lesions capable of sporulation

4 Typical spindle-shaped blast lesion capable of sporulation, 3 mm or longer with
necrotic gray centres, and water-soaked brown margins little or no coalescence of
the lesion. Intermediate-size eyespot lesions are less than twice the interval
between thin veins or less than 2 mm in diameter

5 Lesions as in 4 but about half of one or two leaf blades killed by coalescence of the

lesion. Large eyespot lesions more than twice the interval between thin veins or

more than 2 mm in diameter
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Table 2: Neck blast disease score for rice (Goto and Yamanaka, 1968; Mackill and Bonman,

1992; Hayashi and Fukuta, 2009; Khan et al., 2016).

Neck blast Score description
score
0 No visible lesions or lesions only on few pedicles

1 lesions on several pedicels or secondary branches

3 lesions on a few primary branches or the middle part of panicle axis

5 lesions partially around the base (node) or the uppermost internodes or the lower
part of the panicle axis near the base

7 lesion completely around the panicle base or uppermost internodes or panicle
axis near the base with more than 30% of filled grains

9 lesion completely around the panicle base or uppermost internodes or the panicle

axis near the base with less than 30% of filled grains
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Table 3: Incidence of leaf and neck blast (Pyricularia oryzae) disease of rice at

different districts in Bangladesh during boro season of 2017-2019

District Upazila Leaf blast disease incidence (%) Neck blast disease incidence (%)
2017 2018 2019 Mean 2017 2018 2019 Mean
Dinajpur Birganj 22.00 14.00  17.00 17.67 7.10 8.20 10.40 8.57
kaharole 19.00 15.00  20.00 18.00 7.80 9.40 11.20 9.47
Sadar 17.00 13.00 18.00 16.00 8.20 10.10 12.40 10.23
Mean 19.33 1400 18.33 17.22 7.70 9.23 11.33 9.42
Rangpur Taraganj 13.00 6.00 12.00 10.33 7.80 9.20 10.30 9.10
Badarganj 15.00 12.00  21.00 16.00 8.10 9.50 11.20 9.60
Kaunia 18.00 8.00 21.00 15.67 6.20 7.40 9.50 7.70
Mean 15.33 8.67 18.00 14.00 7.37 8.70 10.33 8.80
Bogura Shibganj 21.00 11.00  19.00 17.00 2.60 3.20 4.30 3.37
Sadar 11.00 6.00 17.00 11.33 3.20 3.70 4.20 3.70
Adamdighi 9.00 6.00 11.00 8.67 6.70 7.30 8.40 7.47
Mean 13.67 7.67 15.67 12.33 4.17 4.73 5.63 4.84
Natore Sadar 16.00 12.00 18.00 15.33 1.25 1.72 2.31 1.76
Singra 12.00 6.00 9.00 9.00 1.80 2.82 3.30 2.64
Baraigram 10.00 5.00 9.00 8.00 2.10 2.50 3.10 2.57
Mean 12.67 7.67 12.00 10.78 1.72 2.35 2.90 2.32
Meherpur Sadar 18.00 12.00 15.00 15.00 1.50 1.70 1.85 1.68
Mujibnagar 15.00 11.00  16.00 14.00 1.42 1.68 1.90 1.67
Gangni 12.00 9.00 13.00 11.33 2.40 6.90 7.20 5.50
Mean 15.00 10.67  14.67 13.44 1.77 3.43 3.65 2.95
Rajbari Pangsha 9.00 4.00 11.00 8.00 2.80 5.80 8.10 5.57
Sadar 11.00 9.00 14.00 11.33 3.20 4.60 7.40 5.07
Kalukhali 13.00 7.00 15.00 11.67 4.10 5.60 6.80 5.50
Mean 11.00 6.67 13.33 10.33 3.37 5.33 7.43 5.38
Mymensingh Sadar 15.00 8.00 14.00 12.33 1.10 1.40 1.90 1.47
Ishwarganj 8.00 5.00 13.00 8.67 1.80 2.60 3.10 2.50
Gauripur 11.00 7.00 12.00 10.00 2.20 2.80 3.90 2.97
Mean 11.33 6.67 13.00 10.33 1.70 2.27 2.97 231
Jashore Jhikargachha  12.00 8.00 14.00 11.33 0.80 1.30 1.90 1.33
Sadar 8.00 4.00 5.00 5.67 1.30 1.90 2.80 2.00
Manirampur 5.00 3.00 4.00 4.00 1.50 1.80 2.70 2.00
Mean 8.33 5.00 7.67 7.00 1.20 1.67 2.47 1.78
Pooled mean 13.33 8.38 14.08 11.93 3.62 4.71 5.84 4.73

Level of significance

**

*Figures based on 100 leaves per observation
** Figures based on 100 panicles per observation
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Table 4: Severity of leaf and neck blast (Pyricularia oryzae) disease of rice at different

districts in Bangladesh during boro season of 2017-2019.

District Upazila Leaf blast disease severity (%0) Neck blast disease severity (%0)
2017 2018 2019 Mean 2017 2018 2019 Mean
Dinajpur Birganj 26.00 24.00 28.00 26.00 8.00 6.00 5.00 6.33
kaharole 24.00 22.00 25.00 23.67 9.00 11.00 10.00 10.00
Sadar 6.00 5.00 11.00 7.33 6.00 7.00 5.00 6.00
Mean 18.67 17.00 21.33 19.00 7.67 8.00 6.67 7.44
Rangpur Taraganj 18.00 17.00 20.00 18.33 3.00 2.00 4.00 3.00
Badarganj 14.00 12.00 15.00 13.67 5.00 4.00 3.00 4.00
Kaunia 8.00 7.00 9.00 8.00 7.00 8.00 7.00 7.33
Mean 13.33 12.00 14.67 13.33 5.00 4.67 4.67 4.78
Bogura Shibganj 20.00 10.00 18.00 16.00 9.00 7.00 6.00 7.33
Sadar 16.00 13.00 18.00 15.67 8.00 6.00 5.00 6.33
Adamdighi 12.00 10.00 13.00 11.67 5.00 7.00 6.00 6.00
Mean 16.00 11.00 16.33 14.44 7.33 6.67 5.67 6.56
Natore Sadar 22.00 12.00 20.00 18.00 7.00 9.00 7.00 7.67
Singra 23.00 13.00 20.00 18.67 6.00 6.00 5.00 5.67
Baraigram 21.00 17.00 22.00 20.00 4.00 2.00 3.00 3.00
Mean 22.00 14.00 20.67 18.89 5.67 5.67 5.00 5.44
Meherpur Sadar 10.00 3.00 9.00 7.33 4.00 3.00 2.00 3.00
Mujibnagar 9.00 6.00 12.00 9.00 3.00 6.00 4.00 4.33
Gangni 10.00 7.00 11.00 9.33 2.00 2.00 1.00 1.67
Mean 9.67 5.33 10.67 8.56 3.00 3.67 2.33 3.00
Rajbari Pangsha 8.00 2.00 7.00 5.67 2.00 3.00 2.00 2.33
Sadar 7.00 4.00 6.00 5.67 1.00 1.00 2.00 1.33
Kalukhali 8.00 6.00 9.00 7.67 3.00 2.00 1.00 2.00
Mean 7.67 4.00 7.33 6.33 2.00 2.00 1.67 1.89
Mymensingh Sadar 10.00 6.00 9.00 8.33 9.00 7.00 4.00 6.67
Ishwarganj 6.00 4.00 13.00 7.67 8.00 9.00 6.00 7.67
Gauripur 15.00 9.00 14.00 12.67 5.00 4.00 3.00 4.00
Mean 10.33 6.33 12.00 9.56 7.33 6.67 4.33 6.11
Jashore Jhikargachha  9.00 5.00 8.00 7.33 2.00 2.00 1.00 1.67
Sadar 7.00 5.00 14.00 8.67 3.00 5.00 4.00 4.00
Manirampur 4.00 2.00 6.00 4.00 1.00 1.00 2.00 1.33
Mean 6.67 4.00 9.33 6.67 2.00 2.67 2.33 2.33
Pooled mean 13.04 9.21 14.04 12.10 5.00 5.00 4.08 4.69
Level of significance * **
*Figures based on 100 leaves per observation
** Figures based on 100 panicles per observation
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Figures

Figure 1. Map showing place of collection of leaf & neck blast isolates.
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Figure 2. Pictorial view of disease rating scale (0 to 5) of rice leaf blast disease (Hayashi and
Fukuta, 2009) (A), leaf blast Diseased plant (B), Neck blast diseased plant(C).

This work is licensed under a Creative Commons Attribution 4.0 International License.

Page | 13
www.aiipub.com


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

