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ABSTRACT

Among various diseases of rice, sheath blight caused by Rhizoctonia solani Kuhn has become
one of the major fungal diseases occurring in west central table land zone of Odisha. Data on
the incidence and present status of the disease in different districts of the zone are scanty for
which a study was conducted to know the prevalence of the disease in three rice growing
districts of the zone viz, Sambalpur, Bargarh and Jharsuguda. The study revealed the presence
of sheath blight in all the high yielding rice varieties grown in the zone. The predominant
variety Swarna was found susceptible to the disease. Among the three districts surveyed,
maximum disease incidence was recorded from Bargarh district with a mean disease incidence
of 30.19% followed by 25.22% mean disease incidence in Sambalpur district. The farmers of
Bargarh district used highest dose of nitrogenous fertilizers, far above the recommended level
which might led to highest disease incidence. The least disease incidence percentage was
observed in Jharsuguda district recording 21.98% mean disease incidence which might be
attributed to balanced fertilization especially of nitrogenous fertilizers by the farmers of the
district. This study can serve as a basis to evaluate location specific integrated disease
management strategy against sheath blight disease, which is still unidentifiable by most of the
farmers of the zone.
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INTRODUCTION

Rice ( Oryza sativa L.) is the staple food of Odisha and cultivated extensively throughout the state on
an area of 4 million hectares, which accounts for 46 % of the total cultivated area and contributes
about  88 % of total cereal production in the state (Anonymous, 2013). West central table land zone of
Odisha is considered as the rice bowl of Odisha because of the higher productivity than the state
average. But the crop is attacked by a number of diseases which are of fungal, bacterial and viral
origin. Among different fungal diseases, sheath blight caused by Rhizoctonia solani Kuhn is gaining
importance day by day because of its soil borne nature which is a little difficult to control. The disease
causes about 11.1- 58 % losses in yield depending on the disease severity and varieties (Chahal et al.,
2003). But in severe cases, the disease can cause upto 100 % loss in grain yield as reported in variety
Karuna at Central Rice Research Institute, Cuttack. (Gangopadhyay and Chakrabarty, 1982). The
disease is occurring regularly in the region and causing substantial loss in productivity. Study on the
prevalence of the disease in the zone can provide an idea on the present status of the disease in the
zone which is a prerequisite to take decision regarding different disease management practices.
Sudarshan Rao (1975) stated that, survey and surveillance form the basis for any successful plant
protection that depends on early detection of the disease followed by timely adoption of control
measures. Present study was therefore conducted in three rice growing districts of western Odisha to
know the incidence of the disease in different varieties cultivated in the area.
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MATERIALS AND METHODS

The study was conducted for two years (2013 and 2014) from early tillering to booting stages of the
crop to know the prevalence of sheath blight disease in three major rice growing districts of west
central table land zone of Odisha namely, Sambalpur, Bargarh and Jharsuguda. Survey was carried
out in the kharif season of both the years.  A total of 112 rice fields belonging to 43 villages of 8
blocks coming under 3 districts were covered during the survey. In each block, 5-6 villages were
selected and in each village, 2-3 farmers’ fields were randomly selected and sheath blight disease
incidence % of individual fields were recorded separately for different varieties cultivated by the
farmer. Percent incidence of the disease on sheath and foliage was recorded. The disease incidence %
was calculated following the formula:

Disease incidence % = .. X 100
The data of 2013 and 2014 was pooled and then averaged to get the block and district averages.
During the study period, characteristic symptom of the disease was studied, the average dose of
different fertilizers used by the farmers of the respective districts were recorded and infected plant
parts from all the areas of survey were collected for isolation of the pathogen and further studies.

RESULT AND DISCUSSION

The study indicated the presence of sheath blight disease at all the locations surveyed (table 1). In all
the three districts surveyed, the predominant variety was Swarna (MTU-7029) which was found
susceptible to sheath blight disease. Other varieties like Surendra, Puja, Lalat, Pratikshya, Khandagiri
etc were grown by some farmers but only in small scale in addition to Swarna in majority of the cases.
Abundance of the disease in all the rice fields may be attributed to the build up of inoculum due to
monoculture of rice as well as continuous cultivation of the same variety Swarna year after year by
majority of the farmers in the area.

In general, the disease incidence % was more in 2013 than 2014 which might be attributed to the
favourable weather conditions during 2013 coinciding with the susceptible stages of the crop (table 3).
The average maximum and minimum relative humidity were more than 90% and 80% respectively
during 2013 and were conducive to sheath blight disease development. Rainfall in 2013 was well
distributed from planting to maturity of the crop, ultimately increasing the relative humidity which is
a crucial factor for sheath blight disease development. Lenka et al. (2008) also found a significant
positive correlation of disease incidence with the relative humidity and rainfall. The average
minimum and maximum temperature recorded 210C and 320C respectively during 2013 which were
optimum for sheath blight disease development and spread. On the contrary, the average minimum
and maximum temperature recorded 150C and 340C respectively during 2014 with average maximum
and minimum relative humidity of 87% and 62% respectively which might be unfavourable for
disease spread. Relative humidity and temperature are considered to be the critical factors for sheath
blight infection and therefore the disease is more common in wet season than in the dry season
(Pasalu et al., 2005).

Looking into the block averages, Attabira block of Bargarh district recorded highest disease incidence
% in both the years of survey with a mean disease incidence of 34.9 % which might be attributed to
the highest dose of nitrogenous fertilizers utilized by the farmers of that particular block. Majority of
the farmers of Attabira block utilized the maximum level of all the fertilizers i.e, about 420 kg N ha-1,
345 kg P2O5 ha-1, 225 kg K2O ha-1along with 12.5-25 kg ZnSO4 ha-1 (table 2). Higher dose of
fertilizers, especially nitrogenous fertilizers lead to higher disease incidence % as nitrogen was proved
to be favourable for sheath blight disease development. On the contrary, Kirmira block of Jharsuguda
district recorded least disease incidence % with a mean disease incidence of 20.72% and might be
attributed to balanced fertilizer dose with a maximum of 110 kg N ha-1, 70 kg P2O5 ha-1, 85kg K2O
ha-1 along with 25 kg ZnSO4 ha-1 which was very close to the recommended dose of 100:50:50 kg
NPK ha-1. Among the varieties cultivated by the farmers, the disease incidence % was found to be



Int. J. Bio-res. Env. Agril. Sci., September 2015

105

highest in Swarna which occupied the largest cultivating area of rice and was found highly susceptible
to sheath blight disease during both the years of survey (fig 1 and 2). Tang QiYuan et. al., (2007)
reported that plant variety and nitrogenous fertilizers are the major factors influencing sheath blight
disease and concomitant yield losses in rice, both during wet and dry seasons.

When district averages were considered, the disease incidence % was found highest in Bargarh district
recording an average of 30.19%  disease incidence followed by Sambalpur district with 25.22% mean
disease incidence. The minimum disease incidence % was reported from Jharsuguda district recording
21.98% mean disease incidence. The variations in disease incidence % might be due to differences in
varietal status, time of sowing or transplanting, soil type, fertilizer dose or due to variations in weather
conditions.

CONCLUSION

Study on the incidence of sheath blight of rice in west central table land zone of Odisha revealed that
the disease is a problem of the zone recording more than 10 % incidence in almost all the fields
crossing the ETL level and thus requires suitable management practices effective for the zone. Among
the districts surveyed, Bargarh district recorded highest mean disease incidence of 30.19% and
Jharsuguda district recorded least mean disease incidence of 21.98%. A positive relation was also
observed between dose of nitrogenous fertilizers used by the farmers and disease incidence
percentage. The present study may serve as a precursor for evolving management strategies against
the disease effective for the zone in an integrated way for sustainable development of the crop.
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Table 1. Block and district wise mean sheath blight disease incidence percentage on
predominant variety Swarna in three major rice growing districts of west central table land
zone of Odisha

District Block No. of
villages &

fields
surveyed

Disease Incidence %
2013 2014 Mean

1.Sambalpur Dhankauda 6(18) 30.28 27.65 28.97
Rengali 6(15) 25.03 20.02 22.53
Maneswar 5(14) 25.08 23.26 24.17

District averege 26.8 23.64 25.22
2. Bargarh Bargarh sadar 6(15) 31.75 27.82 29.79

Attabira 6(16) 35.58 34.23 34.91
Sahela 3(7) 26.0 25.73 25.87

District average 31.11 29.26 30.19
3. Jharsuguda Jharsuguda sadar 3(8) 24.63 21.83 23.23

Kirmira 3(7) 21.87 19.57 20.72
District average 23.25 20.70 21.98
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Table 2. Average range of fertilizer dose (in Kg ha-1) used by the farmers of three districts of
west central table land zone of Odisha

Name of
the district

N P2O5 K2O Others Recommended dose

Sambalpur 55-130 45-60 25-75 - 100:50:50 NPK

Bargarh 130-420 60-345 35-225 12.5-25
(ZnSO4)

-do-

Jharsuguda 75-110 55-70 15-85 20-25
(ZnSO4)

-do-

Table 3. Weather scenario during 2013 and 2014 in west central table land zone of Odisha

Weather parameters 2013 2014
Total Rainfall (mm) 1188.8 1879.5
Mean max. Temp (oC) 32.05 33.98
Mean min. Temp (oC) 20.45 15.38
RH morning (%) 91.83 86.96
RH evening (%) 82.92 61.88
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Fig. 1. % disease incidence in Swarna compared
to other varieties during 2013

Fig. 2. % disease incidence in Swarna compared
to other varieties during 2014
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