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Major Fungal Diseases of Rice: A Case Study
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ABSTRACT

Disease screening and evaluation is a major parameter for measurement of host resistance of
various rice germplasm and this study will facilitate for genetic mapping of resistance genes for
researchers. The survey work was carried out on rice fields in National Rice Research Institute,
Cuttack, to evaluate the distribution of different fungal diseases on various rice cultivars. Disease
occurrence percentage was calculated as the proportion of cultivars showing the symptoms
of a particular disease, out of total number of cultivars assessed. Fourteen different cultivars
were namely CG (2090/226), Dhalaswarna, Tapaswini, TRB 1949, TRB 1156, TN1, BA115,
BA90, BA13, Ajay 2006, Pradhandhan, M313 and aerobic variety assessed based on disease
prevalence. Six different diseases were observed during the study period viz., sheath rot, sheath
blight, false smut, blast, brown spot and bakane. Identification of these diseases was based on
the specific morphological symptoms on leaves and other infected parts of these rice cultivars.
Methods of isolation of casual organism and their colony character were also observed during
survey in department of plant pathology. It was found that in the month of October four fungal
diseases are most prevalent. These are blast, sheath blight, sheath rot and Bakanae. At the end
of November false smut and brown smut symptoms were found. Among these diseases, leaf blast
was found as the most prevalent disease at vegetative growth stage as it affected highest number
of cultivars. Among these, blast is found to be more prevalent disease with 35.71% of occurrence
which is caused by fungus Magnoporthe oryzae followed by sheath blight and sheath rot. Brown
spot and bakane disease was found each with least percentage of occurrences.
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INTRODUCTION

Rice, Oryzae sativa L. is cultivated all over the world
and is the first cultivated crop in Asian countries. This
plant belongs to the grass family Poaceae (Gramineae).!
Its production accounts for 90% of world population.
India stands first in rice area and second in rice
production after China. More than 40,000 varieties of
rice plants are found in India. Rice plant occupies one
quarter of total cropped areas and contributes about
40-43% of total food grain production. Indian rice is
grown under four ecosystems viz., irrigated ecosystem,
flood prone ecosystem, rain fed upland rice ecosystem
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and rain fed low land rice ecosystem.?! The major rice
growing states of India are West Bengal, Bihar,
Madhya Pradesh, Odisha, Andhra Pradesh Uttar Pradesh.
The demand of rice is expected to be 125-130 m tones
by 2025 ad this demand only can be met by enhancing
the productivity and production of rice. Because of
variable biotic and abiotic stresses, both the yield as
well as the quality of the produce is affected.”) It was
reported that the rice crop is attacked by about 50
diseases including 6 bacterial, 21 fungal, 4 nematodes,
12 viral and 7 other miscellaneous diseases and disorders.
Among different biotic stresses, fungal diseases amount
as one of the most important factors responsible for
low yield of rice. Sheath blight, Sheath rot, blast, false
smut, brown spot and bakane diseases are major fungal
diseases leading to variable losses in yield.* Screening
of rice germplasm against sheath blight caused by
fungal pathogen Rhizoctonia solani was observed by various
methods for screening and evaluating rice germplasm
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and was found to be helpful for genetic mapping
of disease resistant genes.”! Sheath rot caused by
Sarocladium oryzae produces a phytotoxin that induces
necrosis and discolouration, chaffiness and sterility in
plants.l! Near about 70% yield losses by blast damage
caused by Magnoporthe oryzae was reported in upland
areas of West Java.”! Survey and characterization were
carried out on false smut pathogen, Us#lagenoidea virens
in India.®! The impact of essential oils on brown spot
disease caused by Cochliobolus miyabeanus was studied.”’
Bakane is caused by Fusarium moniliformi, which can
be controlled by dressing of seeds by soluble silicate
clays zeolite to control bakane disease of rice. Among
different National organizations, National Rice
Research Institute (ICAR), Cuttack, Odisha is a leading
rice research institute in India and is known for rice
research to ensure food and nutritional security.
Survey conducted in rice growing areas of Haryana
during 1997 to 2012 revealed that diseases of rice
varied depending upon varietal spectrum and persisting
environmental condition of those years. A survey was
conducted in weekly intervals in different rice fields at
National Rice Research Institute, Cuttack, Odisha with
the objective to investigate about different fungal
diseases associated with different rice cultivars growing
in the institute premises and to identify the associations
between the disease and plant traits.

MATERIALS AND METHODS

Description of the study area

Survey was carried out at National Rice Research
Institute, Cuttack, Odisha, from October, 2018 to
February 2019 in weekly intervals in different rice
fields as well as inside the net house.

Disease detection in rice plants

Identification was done on the basis of morphological
symptoms on the affected parts of leaves. Methods of
isolation of casual organisms and their affected colony
characters were also observed during the survey in the
department of plant pathology. The survey includes the
collection of infected parts of the plant from the rice
field. Infected parts include leaves, stem, nodes, root
and grains. Proper picture has been taken to observe
the disease. For detection of disease magnifying glass,
digital camera and notebook to record the characteris-
tics were required. A sample of each infected plant has
been taken for microscopic identification and preser-
vation as specimen. Information was also taken from
the field assistants, research fellows and scientists about
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different diseases and cultivars grown. All the data and
observations of the survey were recorded.

RESULTS

During the survey, disease incidence was recorded in
different rice fields and controlled plants grown in net
house in NRRI (Figure 1 and Figure 2). Methods of
isolation and their colony characters were observed
during the survey in the department of plant pathology.

Figure 1: Rice field, NRRI.

Figure 2: Rice cultivar in net house, NRRI.
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Occurrences of different fungal disease incidence in
different months were observed and the causal organisms
were also noted. In this study it was found that in
the month of October four fungal diseases are most
prevalent. These are blast, sheath blight, sheath rot
and bakanae. At the end of November false smut and
brown smut diseases were noticed (Table 1).

The data in Table 2 revealed that sheath blight, sheath
rot, blast, false smut, brown spot and bakanae diseases
were observed during the survey. Fourteen rice varieties
were found to be infected with different fungal diseases
like sheath blight, sheath rot, blast, false smut, brown
spot and Bakane disease. Amongst these diseases, blast
disease was noticed in rice cultivar viz. TN1, BA115,
BA90, BA13 and Ajay 2006. Sheath blight was noticed
in three rice cultivars viz. CG (2090/226), Tapaswini
and Dhalaswarna. Two rice varieties viz., Tapaswini and
Pradhandhan were found to be infected by false smut

Table 1: Causal organisms of various fungal diseases

and their occurrence in different months.

Sl. Types of Causal organism Month of
No. diseases in occurrence
rice plant
1 Sheath blight Rhizoctonia solani October
2 Sheath rot Sarocladium oryzae October
3 Blast Magneporthe oryzae October
4 False smut Ustilaginoidea virens November
5 Brown spot Helminthosporium oryzae ~ November
6 Bakanae Fusarium fujikori October

disease, and sheath rot was noticed in two rice varieties
TRB 1949 and TRB 1156. Bakanae was noticed in only
one aerobic rice variety and the rice variety M313 was
infected by brown spot disease. Out of 14 rice
varieties, maximum varieties of 35.71% were recorded
for blast disease infection; followed by sheath blight
with 21.42%, sheath rot and false smut with 14.28%
and brown spot and bakane disease each with 7.14%.
Among these, blast is found to be more prevalent
disease followed by sheath blight and sheath rot.
Amongst these disease blasts disease was noticed in rice
cultivar viz. TN1, BA115, BA90 and BA13 followed by
sheath blight which was noticed in rice cultivar CG
(2090/226), Tapaswini and Dhalaswarna followed by
sheath rot was noticed in rice variety TRB 1949 and
TRB 1156 followed by false smut disease which was
noticed in two rice varieties Tapaswini and Pradhan
dhan, while bakanae was noticed in only one aerobic
rice variety followed by brown spot which is noticed in
only one rice variety M313.

Blast disease

Blast disease was found in rice cultivars in the fields of
NRRI Cuttack. The causal organism of leaf blast was
Magnoporthe oryzae. Reddish brown spindle shaped spots
with ashy grey center was found to be appeared on the
leaves (Figure 3 and Figure 4). Two types of blast has
been noticed in the cultivated rice varieties namely, leaf
blast and neck blast. Maximum numbers of cultivars
were found to be affected by blast in NRRI. This might
be due to variability nature of the fungal pathogen and
occurrence of new races. Blast disease was observed in

Table 2: Diseases Found in Different Rice Varieties.

Sl. No. Types of diseases in rice No. of varieties Varieties Total No. of % of occurrence
plant affected varieties surveyed
1 Sheath blight 03 CG (2090/226) 21.42
Dhalaswarna 14.37
Tapaswini 13.42
2 Sheath rot 02 TRB 1949 14.28
TRB 1156 12.43
8] Blast 05 TN1 29.76
BA115 ” 35.71
BA90 27.52
BA13 24.56
Ajay 2006 23.75
4 False smut 02 Tapaswini 14.28
Pradhandhan 13.23
Brown spot 01 M313 714
Bakanae 01 Aerobic variety 7.14
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Figure 5 and Figure 6: Bakanae disease in aerobic rice variety
at NRRI.

five varieties namely TN1 (29.76%), BA115 (35.71%),
BA90 (27.52%), BA13 (24.56%) and Ajay 2006 with
23.75% of disease occurrence.

Bakanae Disease

Bakanae disease was also found on aerobic variety raised
on earthen pots inside net house of NRRI Cuttack.
Fusarium fujikori was the causal organism for bakane
disease. The symptom shows chlorotic, pale, thinner
and abnormally elongated nodes. Plants are tall and
lanky. Adventitious root arises from nodes near the
ground. (Figure 5 and Figure 6). Bakane was only
observed in aerobic rice variety with 7.14% of occurrence

(Table 2).
Sheath blight disease

Sheath blight disease was found in rice fields of NNRI
Cuttack Odisha. Sheath blight was caused by the
fungus Rbizoctonia solani. The symptom shows lesions
coalescence and extended to leaf blade having typical
snake like appearance. White to off-colored mustard
seed like sclerotia appears. During the survey, sheath
blight was noticed on rice cultivar CG (2090/226),
Tapaswini and Dhalaswarna (Table 1; Figure 7).
Amongst these cultivars more incidences was noticed
in cultivar CG (2090/226) with 21.42%. Least disease
incidence was recorded in rest two cultivars i.e.,
Tapaswini and Dhalaswarna with 21.42, 14.37 and 13.
42% respectively.

Figure 8: Sheath Rot disease.

Sheath rot disease

Sheath rot disease was found in rice fields and also
on the potted plants inside the net house of NRRI
Cuttack. Sheath rot was caused by Sarocladium oryzae.
Oblong spots appeared with brown margin and grey
center and discolouration of flag sheath and rotting
occurred (Figure 8). Sheath rot was observed in TRB
1949 and TRB 1156 with 14.28 and 12.43% respectively.

Brown Spot Disease

Brown spot was found in rice fields of NRRI
Cuttack, Odisha. Brown spot disease was caused by
Helminthosporium oryzae. Typical ellipsoidal dark brown
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Figure 10: False smut disease in Tapaswini and
Pradhandhan.

spots appeared on coleoptiles, leaf blade, leaf sheath
and glumes. Yellow halo is observed around the lesion
(Figure 9). Brown spot disease was reported in M31
with 7.14% disease occurrence.

False smut

False smut disease was found in rice fields of NRRI
Cuttack. This disease was caused by Ustilaginoidea virens.
Green smut balls appeared on grains and later on
changes to yellowish green or greenish black colour.
During the survey, false smut was noticed on rice
cultivar Tapaswini and Pradhandhan (Table 1; Figure 10)
with 16.23% and 14.28% of occurrence.

DISCUSSION

Different fungal diseases are reported to affect the
rice plants all over the world."”! It was reported that
major crop was lost due to blast in Andhra Pradesh
and Telengana along with brown spot disease of rice
caused by Helminthosporium oryzae during 2014-2015. In
this study, blast disease was found to be more prevalent
disease followed by sheath blight and sheath rot. Blasts
disease was noticed in rice cultivar viz. TN1, BA115,
BA90 and BA13 followed by sheath blight in rice
cultivar CG (2090/226), Tapaswini and Dhalaswarna.
Maximum numbers of cultivars were found to be
affected by blast in NRRI. This might be due to
variability nature of the fungal pathogen and occurrence
of new races. It was recorded that chemical fungicide
spray in the juvenile stage and use of bio fungicide will
reduce the disease severity. Apart from this resistant
cultivars should be raised and crop rotation is required
to minimize the disease incidence and increased the
yield.!"! Distribution and prevalence of blast disease
during Kharif season from 2005 to 2007 with maximum
of 15% nodal blast and 25% neck blast were also
recorded as the most destructive phase in Kupwara
district of Kashmir valley caused by M. grisea."? Survey
on rice leaf blast severity in Prakasam and Sri Potti
Sreeraulu Nellore (SPSR) districts of Andhra Pradesh
during Kharif and Rabi season from 2010-2012 and
disease incidence was calculated and reported that
transplanting and tillering stages were highly susceptible
as compared to their from one stage to the other
(Ali, 2009).¥1 Kihoro e al. (2013) investigated the impact
of rice blast disease using GIS map for blast disease
distribution and its impact on livelihoods of local
farmers of Mwea region and reported that excessive use
of nitrogen fertilizer, shortage of water, lack of proper
drainage and change in climatic condition were the
reasons to be the cause of blast disease. Sheath rot in
rice variety TRB 1949 and TRB 1156 and false smut
disease in two rice varieties Tapaswini and Pradhan
dhan, while bakanae was noticed in only one aerobic
rice variety followed by brown spot in only one rice
variety M313. These diseases are caused by frequent
showers and application of higher dose of nitrogen
fertilizer, while some diseases are soil borne like
Bakanae. These diseases can be controlled by green
manuring with dhanicha to promote beneficial soil
microorganism and also by applying fungicides.'”) Leaf
spot, leaf rust, stem rot, sheath rot; foot rot and false
smut disease of rice were found to be the major diseases
of rice in Andhra Pradesh and Telengana. These diseases
can be controlled by green manuring with dhanicha
to promote beneficial soil microorganism and also by
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applying fungicides.'’’ Amongst these cultivars, more
incidences were noticed in cultivar Pradhandhan. Least
disease incidence was recorded in cultivar Tapaswini.'¥
Highest false smut disease incidence was detected in
variety Pooja with 55.61% disease incidence followed
by CR Dhan 1014 and Swarna sub 1 each with 33.33%
during the survey conducted for 15 rice varieties in the
paddy fields of Kishan Nagar and NRRI, Cuttack.!!
Fifteen major diseases and two disorders were recorded
and blast, foot rot and bakane diseases were the major
diseases of scented varieties and bacterial leaf blight
and false smut were found to infect the non-scented
high yielding hybrid rice varieties. Among these sheath
blight was considered as the minor disease initially
upto 2005 and later on became the major disease both
in scented and non-scented rice varieties during 2010
to 2012. Brown spot, narrow brown leaf spot, leaf smut
and kernel smut and bunt were reported as minor
diseases two disorders were found to occur were due
to zinc and iron deficiency leading to khaira and
chlorosis respectively.'®/ It was reported that leaf blight,
sheath blight and web blight are caused by Rhizoctonia
species on species belonging to Poaceae and Fabaceae
in Brazilian Amazon agroecosystem. R. oryzae-sativae
(Ceratobasidinum oryzae-sativae) was the predominant species
associated with rice sheath spot disease in lowlands of
Sao Paulo during 2012-2013. This survey results
coincided with the earlier findings but a variation in
the disease occurrence was also noticed with respect to
varieties. This might be due to the prevalent climatic
condition and also the presence of variable pathotypes.

CONCLUSION

Among various diseases, the most critical rice diseases
prevalent across the globe are caused by the fungus.
Results showed that all these fungal diseases affected
the overall plant growth. Climatic conditions affect
the disease establishment, development and severity.
This study provides the concept of disease detection by
observing the symptoms along with the sensitivity of
different rice cultivars to different fungal diseases. Six
different diseases were observed which affected different
rice cultivars during the study period viz., sheath rot,
sheath blight, false smut, blast, brown spot and bakane.
The disease can be control by manipulating the planting
time with relation to climatic factors, fertilizer manage-
ment, burning or composting of diseased plant parts,
weeding of alternate hosts, seed treatment with
appropriate fungicides, by green manuring with dhani-
cha to promote soil microorganisms, checking flow of
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irrigation water from infected fields to healthy fields
and also by crop rotation.
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