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ABSTRACT

Hossain, S. M. M, Islam, M. S., Hassan, S. M. E. and Hasan, M. M. 2017. Reaction of some local rice cultivars
against four major fungal diseases of rice under natural Epiphytotic condition. Bangladesh J. Plant Pathol. 33 (1&2):

A total of 19 rice cultivars was screened under natural
epiphytotic condition against four major diseases viz.
sheath blight, leaf blast, brown spot and false smut of
rice during two consecutive years in 2015 and in 2016
at HSTU, Dinajpur, Bangladesh. The experiment was
carried out in RCBD design with three replications.
Significant variation was recorded in respect of the
number of infected tillers and disease severity, among
the rice cultivars. Out of 19 cultivars tested, only one
cultivar was recorded as resistant, seven as
moderately resistant, two as moderately susceptible,
five as susceptible and four as highly susceptible to

sheath blight of rice. None of the variety was found
resistant or moderately resistant to leaf blast of rice.
Out of nineteen, eight, nine and two rice cultivar were
recorded as moderately susceptible, susceptible and
highly susceptible to the brown spot of rice,
respectively. Two cultivars namely Kalogira and
Kalosoro showed moderately resistant reaction
against false smut, while seven, nine and one cultivars
exhibited moderately susceptible, susceptible and
highly susceptible reaction against false smut of rice,
respectively.
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INTRODUCTION

Rice (Oryza sativa L.) is the staple food crop in
Bangladesh. The production of rice is increasing in
Bangladesh since last decade; however, diseases are
one of the major constraints for the higher production
of rice. So far, 31 diseases of rice have been identified
and among them, sheath blight, blast, false smut and
brown spot have been considered as the major
diseases because of their widespread occurrence and
ability to cause significant damage to the crop (Miah
and Shahjahan 1987). Rice sheath blight and blast are
the major constraints for rice production and prevalent
in almost all rice growing areas and in all the seasons
of Bangladesh (Miah et al. 1985, Kakoly et. al. 2014).
High tillering and high nitrogen loving cultivars
including local, high yielding and hybrid cultivars are
comparatively more susceptible (Miah et al. 1985).
However, 14 to 31% vyield loss in rice was estimated
under experimental and farmer’s field condition due
to sheath blight in Bangladesh (Shahjahan et al.
1986). False smut of rice is one of the emerging grain
diseases in rice growing areas of the world. The yield
losses have been estimated from 20 to 49% depending
on the disease intensity and rice cultivars grown
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(Rush et. al. 2000 and Singh and Pophaly 2010). It is
an important devastating disease showing disease
incidence and yield losses upto 85 and 10.91%,
respectively (Atia 2004; Ladhalakshmi et al. 2012).
Brown spot caused by Cochliobolus miyabeanus
(Bipolaris oryzae, Drechslera oryzae,
Helminthosporium oryzae) is the predominant disease
of rice which reduced both the quality and yield up to
67% (Jones et. al. 1993).

Control of the fungal diseases is difficult due to the
complex biology of the fungal growth including both
biotroph and necrotroph nature, surviving ability as
soil borne and air borne etc. (Sadras et. al. 2009).
Development and maintaining of disease resistant
crops is the most important way to combat plant
diseases. Hence, it is urgent to find out the source of
disease resistance. Therefore, the present study has
been aimed to assess the reaction of 19 rice cultivars
against 4 major fungal diseases of rice to find out the
resistant cultivar against the diseases.

MATERIALS AND METHODS

The experiment was carried out in the research field
of Hajee Mohammad Danesh Science and
Technology University (HSTU), Dinajpur, during two
consecutive years of July to December 2015 and 2016
in T. Aman season. The experimental field was
prepared and fertilized by Poultry litter, Urea, TSP,
MoP, Gypsum and Zinc sulphate @ 1.5 ton/ha, 150
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kg/ha, 100 kg/ha, 70 kg/ha, 60 kg/ha and 10 kg/ha,
respectively as recommended by BARC (Anonymous
2004). The poultry litter, TSP, MoP, Gypsum, Zinc
sulphate were applied at the time of final land
preparation. Nitrogen in the form of urea was applied
in three equal splits at 15, 30 and 50 days after
transplanting (DAT). After land preparation, 30 days
old seedlings of 19 rice cultivars viz. Ranjit,
Sadakatary, = Badshabog, = Begonbechi,  Salna,
Chinigura, Kalogira, BR-34, Radunipagal, Kataribog,
Uknimodu, BR-49, Kalosoro, Pyjam, Malsira,
Binnipakri, Bolder, Philipinekatary and Justakatari -
collected from the Department of Genetics and Plant
Breeding, HSTU were transplanted using 2-3
seedlings/hill. Distance of plant to plant and row to
row was maintained 15 cm and 20 cm, respectively.
The experiment was laid out in Randomized
Complete Block Design (RCBD) with three
replications. Crop production measures were taken as
necessary. Number of infected tiller per hill was
recorded at the grain filling stage of plant growth.
Disease severity was evaluated by randomly selected
ten hills from each unit plot on standing plants.
Selected hills were tagged and sheath blight, leaf
blast, brown spot and false smut disease severity was
recorded by using the different disease rating scales
(IRRI 1996; Anonymous 2001). Data were subjected
to statistical analysis to find out the level of
significance of the experimental results. The

significance of differences among the treatments
means were evaluated by Duncan’s Multiple Range
Test (DMRT) at 5% level of probability (Gomez and
Gomez 1984).

RESULTS AND DISCUSSIONS

Total number of infected tiller per hill and sheath
blight severity varied significantly among the
different varieties studied in T. Aman season of 2015
and 2016 (Table 1). In both the seasons, maximum
number of infected tillers per hill were recorded in
Sadakatary (7.34 and 9.00) followed by
Philipinekatari (4.00 and 3.30) and Begonbechi (3.83
and 3.90) where, minimum number of infected tillers
per hill were recorded in Salna (0.17 and 1.20) and
Kalogira (0.17 and 0.30) variety. Rest of the variety
yielded moderate number of infected tillers per hill. In
the same way, maximum disease severity was
recorded in Sadakatary (80.00% and 82.50%) variety
followed by Begonbechi (53.35% and 42.50%),
Philipinekatary (51.65% and 27.50%), Justakatary
(51.65% and 35.00%) and Badsha bog (50.00% and
42.50%). However, minimum disease severity was
observed in Salna (3.33%) and Kalogira (3.33%)
variety during 2015 but in Uknimodu (5.00) and BR-
49 (5.00) variety during 2016.

Table 1. Mean total number of infected tiller per hill, sheath blight severity and host reaction under field condition
of different cultivars during T. Aman season of 2015 and 2016.

Variety Number of infected tiller/ hill Disease severity % Host reaction
2015 | 2016 2015 | 2016 2015 [ 2016

Ranijit 0.33d 0.30 de 13.34cd 10.00 cde R R
Sadakatary 7.34a 9.00a 80.00 a 82.50 a HS HS
Badshahog 2.67 bed 2.40 bed 50.00 b 42.50 b S MS
Begonbechi 3.83b 3.90b 53.35b 42.50 b S MS
Salna 0.17d 1.20d 3.33d 10.00 e R R
Chinigura 1.83 bed 2.40 bed 40.00 be 40.00 be MS MS
Kalogira 0.17d 0.30 de 3.33d 5.00 de R R
BR-34 2.00 bed 1.50 de 38.34 bc 27.50 bede MS MR
Radunipagal 2.50 bed 1.80de 36.67 bc 27.50 bede MS MR
Kataribog 1.67 bed 2.10 cde 26.67 bed 22.50 cde MR MR
Uknimodu 0.33d 0.30 de 10.00 cd 5.00e R R
BR-49 0.67 cd 0.30 de 11.67 cd 5.00e R R
Kalosoro 2.33 bed 2.40d 33.34 bed 20.00 bcde MS MR
Pyjam 0.83cd 1.20 de 15.00 cd 17.50 cde R R
Malsira 1.33 bed 0.90 de 23.34 bed 10.00 cde MR R
Binnipakri 0.50 cd 0.60 de 11.67 cd 7.50 de R R
Bolder 2.83 bed 2.10de 38.34 bc 25.00 bede MS MR
Philipinekatary 4.00 b 3.30 bc 51.65b 27.50 bede S MR
Justakatari 3.17 bc 3.30 bc 51.65 b 35.00 bcd S MS

R= Resistant, HS = Highly Susceptible, S = Susceptible, MS = Moderately Susceptible, MR =

Moderately Resistant at 5% level of probability
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The varieties Ranjit, Salna, Kalogira, Uknimodu, BR-
49, Pyjam and Binnipakri showed resistant reaction
against sheath blight disease of rice but the variety
Sadakatary showed the highly susceptible reaction
against the disease in both the seasons. Variable
reaction was observed in the rest of the variety during
2015 and 2016 cropping seasons. The genetic
variability of rice cultivars and the environmental
factors affecting the development of sheath blight of
rice may responsible for the variation of sheath blight
occurrence (Kumar et al. 2017). However, among all
the rice varieties, Sadakatary was found as the highly
susceptible against all the studied disease in terms of
infected tiller and disease severity in 2015 and 2016
cropping seasons. On the other hand, Ranjit, Salna,
Kalogira, Uknimodu, BR-49, Pyjam and Binnipakri
rice cultivars were found as resistant against the
disease. Surprisingly, Badshabog, Begonbechi, and
Justakatari showed susceptible reaction in 2015 but
moderately susceptible in the following vear.
Conversely, BR-34, Radunipagal and Kalosoro
respond as moderately susceptible in 2015 but
moderately resistant in the next year. The
inconsistency in terms of reaction against the diseases
might happen due to the climatic change for the
availability of inoculum of Rhizoctonia solani and
host response against the pathogen. Jia et al. (2007)
also described the similar kind of phenomena where
some resistant cultivars showed susceptible disease
reaction under field inoculation that might the results
of tests and locations due to the plant age and genetic
response to local sheath blight isolates. However,
similar to our results no rice variety were described as
immune and highly resistant to sheath blight, only up
to 36.5% of the tested varieties were found as
resistant to moderately resistant to sheath blight
(Kumar et al. 2015; Shi-mim et al. 2014; Chandra et
al. 2016; Kumar et. al. 2017).

In case of blast infection, maximum number of
infected tillers were recorded in Katari bog (6.80) and
Uknimodu (6.80) which was statistically similar to
Radunipagal (6.75%), Salna (6.40) and Binnipakri

(5.55) in 2015 cropping season (Table 2). Whereas,
maximum blast infected tillers were recorded in
Binnipakri (8.40) and Katari bog (5.63) during 2016
cropping season. However, during 2015 cropping
season the minimum (0.95) number of blast infected
tillers were recorded in Sadakatary variety which was
similar with Rangit (1.10), BR-49 (2.75), Chinigura
(1.95), Kalogira (1.10), Badsha bog (2.25), Kalosora
(2.60) and Justakatari (2.65) where, minimum (0.75)
number of blast infected tillers were recorded in
Sadakatary and Kalogira variety which was similar
with Ranjit (1.05), Badshabog (1.65) and Chinigura
(1.80) in 2016 cropping season. However, variety
Salna and Katari bog were observed as highly
infected variety and their severity were 66.15% and
53.35% in 2015 cropping season and 47.50% and
32.75% in 2016 cropping season, respectively. In both
the seasons, the least affected varieties were Sada
katari (3.17%, 2.50%), Rangit (5.50%, 3.75%),
Chinigura (6.00%, 5.50%), Kalogira (3.67%, 2.75%),
BR-49 (7.50%, 6.75%), Kalosoro (5.67%, 5.00),
Philipinekatary (9.84%, 9.00%), Justakatari (10.17%,
9.25%). All the least affected variety exhibited
moderately susceptible reaction against blast disease
of rice. However, Salna and Kataribog were recorded
as highly susceptible in 2015 but susceptible in 2016.
And conversely, Badshabog and Begonbechi were
found susceptible in 2015 and moderately susceptible
in 2016. The different response of the same rice
variety against the same disease with time might
occur due to the climatic variation. Similar to our
findings, none of the rice variety was found as
resistant or moderately resistant against blast disease
(Ghazonfar et al. 2009; Dar et al. 2015). In contrast to
our findings, highly resistant to moderately resistant
rice cultivars were screened including coarse and fine
rice (Saifullah 1995; Khan et al. 2001; Haq et al.
2002; Arshad et al. 2008; Mohanta et al. 2003; Sabin
et al. 2016).
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Table 2. Mean number of infected tiller per hill, leaf blast severity and host reaction under field condition
of different cultivars during T. Aman season of 2015 and 2016

Variety Number of infected tiller Disease severity % Host reaction
per hill
2015 2016 2015 2016 2015 2016
Ranjit 1.35gh 1.05¢ 5.50 fg 3.75¢h MS MS
Sadakatary 0.95h 0.75¢c 3.17¢ 2.50h MS MS
Badshabog 2.25fgh 1.65¢ 11.34defg  8.50 defgh S MS
Begonbechi 3.65 cdef 2.18Db 13.67 def 8.50 defgh S MS
Salna 6.40 ab 5.03b 66.15a 4750 a HS S
Chinigura 1.95 fgh 1.80c 6.00 fg 5.50 fgh MS MS
Kalogira 1.10h 0.75¢ 3.67¢9 2.75h MS MS
BR-34 4.20 cde 3.75b 13.84 def 11.50 def S S
Radunipagal 6.75a 4.28b 28.34c 21.25¢ S S
Kataribog 6.80a 5.63 a 53.35Db 32.75Db HS S
Uknimodu 6.80 a 4.95h 28.17¢ 21.25¢ S S
BR-49 2.75 efgh 3.15b 7.50 efg 6.75 efgh MS MS
Kalosoro 2.60 efgh 255D 5.67 fg 5.00 fgh MS MS
Pyjam 4.50 cde 293D 17.50d 11.00 defg S S
Malsira 4.50 cde 3.83b 11.84defg  10.00defgh S S
Binnipakri 5.55 abc 8.40a 17.17d 13.50 de S S
Bolder 4.75 bed 4.80b 16.34 de 15.00 cd S S
Philipinekatary  3.20 defg 3.08b 9.84 defg 9.00 defgh MS MS
Justakatari 2.65 efgh 2.78 Db 10.17 defg  9.25 defgh MS MS

HS = Highly Susceptible, S = Susceptible, MS = Moderately Susceptible at 5% level of probability

Brown spot infected tiller, disease severity and host
reactions varied significantly among the rice cultivars
studied during T. aman season of 2015 and 2016
(Table 3). In both the season, maximum number of
brown spot infected tillers were recorded in rice
cultivar Uknimodu (7.53, 6.50) followed by
Binnipakri (6.07, 5.40), Radunipagal (5.93, 5.90) and
BR-34 (5.73, 5.30). The minimum number of infected
tillers were recorded in Kalogira having 1.53 and
1.30 in 2015 and 2016, respectively. Moderate
number of infected tillers in 2015 and 2016 were
recorded in Rangit (4.53, 4.50), Sadakatary (5.53,
4.90), Badsha bog (5.33, 5.20), Begonbechi (5.80,
5.30), Salna (4.93, 4.50), Chinigura (4.27, 4.00)
Kataribog (5.60, 5.30), BR-49 (5.60, 5.50), Pyjam
(4.27, 3.60), Malsira (5.60, 4.70), Bolder (5.20, 4.60),
Philiphinekatary (5.20, 4.70) and Justakatary (4.67,
3.80). The highest percentage of brown spot disease
severity was recorded in BR-34 (11.60%, 36.50%)
which was similar with the variety Radunipagal
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(11.40%, 36.00%), Kataribog (10.80%, 34.80%),
Uknimodu (11.20%, 36.00%), and Pyjam (11.50%,
35.00%) in both the years. The lowest percentage of
disease severity was recorded in Kalogira (2.50%,
6.50%) followed by Kolosoro (4.20%, 10.50%),
Philipinekatari (7.40%, 23.50%), Chinigura (7.40%,
21.50%), Begonbechi (7.60%, 25.00%) and
Justakatary (8.00%, 21.50%) during both the years.
However, moderate amount of disease severity was
recorded in Kataribog (10.80%, 34.00%), Badshabog
(10.50%, 30.50%), Salna (9.80%, 31.50%),
Binnipakri (9.80%, 31.50%), BR-49 (9.70%, 30.00),
Malsira (9.50%, 31.50) Rangit (9.10%, 30.50%) and
Sadakatary (9.10%, 29.00%). All the varieties
exhibited moderately susceptible or susceptible
reaction in 2015 and 2016 cropping season. Except
Kalogira, = Begonbechi, = BR-34,  Radunipagal,
Kataribog, Uknimodu, Pyjam and Bolder exhibited
susceptible reaction in 2015 and 2016 as well.



Table 3. Mean number of infected tiller per hill, brown spot severity and host reaction under field
condition of different cultivars during T. Aman season of 2015 and 2016.

Variety Number of infected tiller Disease severity % Host reaction
per hill
2015 | 2016 2015 | 2016 2015 | 2016
Ranjit 4.53 de 4.50 cdef 9.10 ef 30.50 bcd MS S
Sadakatary 5.53 bed 4.90 bed 9.10 ef 29.00 cde MS S
Badshabog 5.33bcde  5.20 bc 10.50 abcd  30.50 bcd S S
Begonbechi 5.80 bc 5.30 bc 7.60¢ 25.00 efg MS S
Salna 4.93 bcde  4.50 cdef 9.80 bcde  31.50abcd MS S
Chinigura 4.27 ef 4.00 def 74049 21.50¢g MS S
Kalogira 1.53¢g 1.30h 2501 6.50 h MS MS
BR-34 5.73 bc 5.30 bc 11.60a 36.50 a S S
Radunipagal 5.93Db 5.90 ab 1140a 36.00 a S S
Kataribog 5.60 bed 5.30 bc 10.80 abc 34.00 abc S S
Uknimodu 7.53a 6.50 a 11.20a 36.00 a S S
BR-49 5.60 bcd 5.50 bc 9.70 cde 30.00 bcd MS S
Kalosoro 3.27f 2309 4.20h 10.50 h MS S
Pyjam 4.27 ef 3.60f 11.50a 35.00 ab S S
Malsira 5.60 bed 4.70 cde 9.50 de 31.50 abcd MS S
Binnipakri 6.07b 5.40 bc 9.80 bcde 31.50abcd MS S
Bolder 5.20 bcde  4.60 cdef 11.00 ab 28.00 def S S
Philipinekatary 5.20 bcde  4.70 cde 7409 23.50 fg MS S
Justakatari 4.67 cde 3.80 ef 8.00 fg 21.50¢ MS S

S = Susceptible, MS = Moderately Susceptible at 5% level of probability

Similar to blast diseases, none of the tested variety
was found highly resistant, moderately resistant or
resistant against brown spot disease. All the varieties
exhibited moderately susceptible or susceptible
reaction in both the cropping seasons where,
Uknimodu and Kalogira were less infected in terms of
tiller infection and disease severity. Similar to our
findings, no brown spot resistant rice cultivars were
found among the rice variety used except some of
moderately resistant (Magar 2015). However, Radha-
4 proved as resistant cultivars which could be used as
a source of resistant variety in breeding program
(Aryal et al. 2016).

False smut infection varied significantly among the
rice cultivars during 2015 and 2016 cropping seasons
(Table 4). The maximum number of infected florets
was recorded in BR-49 (2.00, 7.00) during both the
cropping seasons. The variety Begonbechi, Salna,
Uknimodu, Pyjam, Binnipakri, Bolder and Justakatari
revealed lower ranking of infection and severity in
2015 but higher ranking of infection and severity in
2016 cropping season. The disease severities in both
the seasons were found highest in BR- 49 (30%, 70%)
where the lowest in Begonbechi (0.60%), Uknimodu
(0.60%) and Binnipakri (0.60%) in 2015 but Kalogira
(0.20%) and Kalosoro (0.40%) in 2016 cropping
season. The variety Begonbechi and Uknimodu

showed resistant reaction in 2015 but susceptible in
2016 cropping season. Among the used nineteen
variety, four variety namely Salna, Binnipakri, Bolder
and Justakatari showed resistant reaction in 2015 but
moderately susceptible in 2016 cropping season. Rest
of the varieties showed variable reaction in both the
season. None of the variety was found resistant or
highly resistant against false smut disease of rice in
both the season. Highly variable response was
recorded among the cultivars against false smut
disease of rice during two cropping seasons.
Begonbechi, Salna, Uknimodu, Binnipakri, Bolder
and Justakatari exhibited resistant reaction in 2015 but
susceptible or moderately susceptible in 2016. BR-49
also showed susceptible in 2015 which was highly
susceptible in 2016. The variety Ranjit, Sadakatari
Badshabog, Chinigura, Kataribog, Pyjam and Malsira
variety showed moderately susceptible reaction in
2015 while those were susceptible in 2016. The
environmental variation with time, available of
inoculum during the growing season may result the
variation on the development of diseases. However,
resistant or moderately resistant rice cultivars have
been screened by several researchers against the false
smut disease (Singh et al. 2005; Mohiddin et al. 2012;
Lore et al. 2013; Yan et al. 2014; Kaur et al. 2015).
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Table 4. Mean number of infected spike per panicle, false smut severity and host reaction under field
condition of different cultivars during T. Aman season of 2015 and 2016.

Variety Number of infected Disease severity % Host reaction
spike/panicle
2015 | 2016 2015 | 2016 2015 | 2016

Ranjit 1.33b 4.00 be 20.00 b 40.00b MS S
Sadakatary 0.67c 2.00 cd 10.00 ¢ 20.00b MS MS
Badshabog 0.67 ¢ 4.00 be 10.00 b 40.00b MS S
Begonbechi 0.04d 3.00 bc 0.60d 30.00 b R S
Salna 0.06 d 2.00cd 0.90d 20.00b R MS
Chinigura 1.33b 3.00 bc 20.00 b 30.00 b MS S
Kalogira 0.08d 0.02d 1.20d 0.20c MR R
BR-34 2.00a 3.00 be 30.00a 30.00 b S S
Radunipagal 0.67c 2.00cd 10.00 b 20.00 b MS MS
Kataribog 0.67 ¢ 3.00 be 10.00 b 30.00 b MS S
Uknimodu 0.04d 5.00 b 0.60d 50.00 b R S
BR-49 2.00a 7.00a 30.00 b 70.00 a S HS
Kalosoro 0.08d 0.04d 1.20d 0.40c MR R
Pyjam 1.33b 5.00b 20.00¢c 50.00 b MS S
Malsira 0.67c 2.00 cd 10.00 ¢ 20.00 b MS MS
Binnipakri 0.04d 2.00 cd 0.60d 20.00 b R MS
Bolder 0.06d 2.00 cd 090c 20.00 b R MS
Philipinekatary 0.10d 4.00 be 1.50d 40.00 b MR S
Justakatari 0.06d 2.00cd 0.90d 20.00 b R MS

R= Resistant, S = Susceptible, MS = Moderately Susceptible, MR = Moderately Resistant at 5% level of

probability
CONCLUSION

The findings of the study revealed that resistant rice
cultivar only available against blast disease of rice.
However, none of the rice variety was recorded as
highly resistant or resistant against other studied
diseases of rice.
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