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Effect of Planting Time on Sheath Blight
Disease of Rice in Bangladesh
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ABSTRACT

Sheath blight (ShB) caused by Rhizoctonia solani is one of the major disease of rice (Oryza sativa L.) in
Bangladesh. Effect of planting time on ShB disease of BRRI dhan49 was observed at the experimental
plots of Bangladesh Rice Research Institute, Gazipur. Two field experiments were conducted to
develop management strategy for controlling ShB during T. Aman 2010-11 seasons. Four planting
dates viz. 15 July, 30 July, 15 August and 30 August were imposed to record the effect of planting
time on incidence and severity of ShB disease on BRRI dhan49. Significant differences on the Relative
Lesion Height (RLH) among the treatments were observed during both 2010 and 2011 seasons. For
both the seasons, the highest RLH was recorded in plots transplanted on 15 August (62.1% in 2010
and 61.2% in 2011) because of the remaining high temperature, rainfall and humidity and the lowest
in plots transplanted on 30 July (19.4% for both). Similarly, the maximum severity score was recorded
in 15 August transplanting (7) and the minimum in 30 July (1) respectively. Percent disease index
(PDI) was also varied significantly among the treatments for both the seasons. During both the years,
the maximum PDI was recorded in 15 August (76.5 and 75.2% respectively) and the minimum in 30
July transplanting (20.4 and 20.1 respectively). However, the highest number of filled grains panicle
was counted in 30 July (151), followed by15 July transplanting (145) during 2010. But, it was the
highest in 30 July (141), followed by 15 August transplanting (136) during 2011. Again for both the
seasons, the lowest filled grains panicle! was recorded in 30 August transplanting (116 and 127).
Similarly for both the years, the maximum grain yield was observed in 30 July (6.29 and 5.82 t ha-!
respectively), followed by 15 July (5.67 and 5.17 t ha') and the lowest in 30 August transplanting (3.80
and 4.27 t ha respectively). However, 1000 grain weight was 20 g in each date of transplanting
during both the seasons. Finally, Integrated Disease Management (IDM) packages need to be
developed by using appropriate planting time, cultural practices and fungicides to control ShB
disease of rice.
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INTRODUCTION

Sheath blight (ShB) disease of rice, caused by
Rhizoctonia solani Kuhn is a destructive disease
worldwide (Nagarajkumar et al.,, 2004). The
pathogen has a wide host range and can infect
plants belonging to more than 32 families and
188 genera (Gangopadyay and Chakrabarti,
1982). In Bangladesh, ten rice diseases are
considering as major (Miah and Shahjahan,
1987) and ShB is one of them. ShB infected
20.8% of the plant populations with an
estimated yield loss even up to 50%
(Anonymous, 2006). It is prevalent in almost
all rice growing areas and seasons of

Bangladesh, but the highest intensity was
found in transplanted Aus, followed by T.
Aman and Boro seasons (Anonymous, 2018).
Therefore, for sustainable rice production,
minimizing both the ShB epidemics and its
yearly crop losses are essential in Bangladesh.
Development of ShB disease depends on
climatic factors, host and soil components
(Damicone et al., 1993). Temperature and
relative humidity (Leano, 1993), soil, inoculum
of Rhizoctonia solani (Lakpale et al., 1994), plant
density (Dilla, 1993) and physiologic condition
of rice plants (Hashiba et al., 1977) are
important for the development of ShB disease
of rice.

1Senior Scientific Officer and 3Principal Scientific Officer, Training Division, BRRI, 2Senior Scientific Officer, Plant
Pathology Division, BRRI, Gazipur 1701 and “Professor, Department of Plant Pathology, Faculty of Agriculture, BAU,
Mymensingh. * Corresponding author’s E-mail: parveenbrri@yahoo.com


mailto:parveenbrri@yahoo.com

The peak stage of ShB disease is during
flowering when the rice canopy is most dense,
forming a microclimate favourable to
pathogen growth and spread (Brooks, 2007).
ShB infection during flowering or heading
stage causes a reduction of total seed weight
due to lower number of filled grains and
consequently lower yield (Nagarajkumar ef al.,
2004). Other factors for ShB disease severity
are the growth stage at infection, cultivar
resistance and cultural practices (Groth et al.,
1992). Both seedling and adult plants are
equally affected by ShB, but losses are
significantly higher in seedling stage.
However, the disease severity and yield loss is
higher during booting stage as compared to
tillering, maximum tillering or panicle
initiation stage. Besides, Wu et al, (2012)
reported that lodging alters the normal rice
canopy design, affecting photosynthetic ability
and total biomass production and causes
epidemics.

Temperature and humidity are the two
main factors for ShB disease development. Due
to global temperature is
increasing day by day, which is also
favourable for rapid ShB disease development.
Depending on plant age, time of infection and
severity, it causes yield loss of 5.9 to 69%
(Naidu, 1992). Under favourable conditions,
yield losses due to ShB disease range from 4 to
50% (Groth et al., 1991; Marchetti and Bollich,
1991). But, the average incidence of ShB in
Bangladesh is about 20.3% (Ali et al., 2003) and
may ranges from 14 to 31% under farmer's
field condition (Shahjahan et al., 1986).

The control of ShB disease is depended
mainly on fungicides by the farmers. But, it is
not considered sustainable due to its toxic
residual effects, potential risk of emergence of
races of the pathogen overtime and different
environmental hazards. Ashrafuzzaman et al.
(2005) also  emphasized on different
management options to control ShB disease.
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Therefore, there is an ample scope to use
different cultural practices for managing ShB.
The optimum planting time is one of the
important options, because, ShB disease
development can be avoided in optimum
planting time, as comparing to the late
transplanting, particularly in Boro season
(Hossain and Mia, 2001). Therefore,
considering the above facts, the present study
was designed to determine the optimum
planting time of rice for managing the ShB
disease of rice with the aim of recommending
IDM strategy for rice field in Bangladesh.

MATERIALS AND METHODS

Field experiment, design and treatment. Two
experiments were conducted at BRRI
experiment field in Gazipur under artificial
inoculation condition during T. Aman 2010-11
seasons. A levee was made surrounding the
plots to maintain standing water up to 5.0 cm
inside. Land was prepared 15 days before
transplanting. Ploughing and cross ploughing
followed by laddering was done by power
tiller. Weeds were cleaned manually. Thirty-
day-old and 2-3 seedlings per hill of BRRI
dhan49 were transplanted with 20 cm x 15 cm
spacing. The experiment was laid in RCBD
with four replications. The individual plot size
was 2.0 x 2.0 m2. Each plot was separated from
the other by a two-hill-wide border. The blocks
were separated by a 0.5 m path including a
levee. Fertilizers were applied @ 405: 150: 202:
135: 10 g decimal™ of urea, TSP, MOP, gypsum
and zinc sulphate respectively. All fertilizers
were applied in basal, except urea. For
agronomic practices such as weed, irrigation,
drainage and insect management current
standard recommendations were followed
(Anonymous, 2010). Four transplanting dates
were evaluated as treatments: T1= 15 July, To=
30 July, Ts= 15 August and Ts= 30 August.



Preparation of inoculum. One hundred
PDA plates in glass petridishes were prepared
following the standard procedure. The fungus
the
petridishes containing PDA medium and

(Rhizoctonia  solani) was grown in
incubated for seven days at room temperature
(25 to 30°C) for growth and development of
the pathogen.

Inoculation of pathogen. Inoculations
were done at maximum tillering stage
(Bhaktavatsalam et al., 1978). The plants were
inoculated with Rhizoctonia solani culture (7
days) grown on PDA medium. Prior to
inoculation, eight hills were tagged randomly
in the central area of each plot. Inoculation was
done by inserting a piece of culture medium
(cutting the culture medium into eight pieces)
at the middle of each hill in the afternoon,
colonized by the ShB pathogen in a tagged rice
hill and maintained standing water onward of
the crop growth to maintain high moisture
below canopy level for disease development
(Sharma and Teng, 1990).

Data

collected at the hard dough stage. Twenty-five

collection. Disease data were
hills were selected at random from each
experimental unit. Number of infected tillers
and  hills

recorded by tiller infection and expressed in

were counted. Incidence was
percentage, while severity by relative lesion
height (RLH) and percent disease index (PDI)
(McKinney, 1923). Standard Evaluation System
(SES) for rice (IRRI, 2002) was used for
calculation of PDI. Data were recorded for
each treatment following SES for rice in 0-9
scale (Table 1).

Data on total tiller, infected tiller, plant
height, panicles m, filled grain, unfilled grain,
1000 grain weight and grain yield were
recorded. Grain yield was expressed in t ha.

Table 1. Standard Evaluation System for ShB disease of rice.
SCALE (based on relative lesion height)

0 | No infection observed

1 | Lesions limited to lower 20% of the plant height
3 | 20-30%

5 | 31-45%

7 | 46-65%

9 | More than 65%
Note: The relative lesion height is the average vertical
height of the uppermost lesion on leaf or sheath expressed
as a percentage of the average plant height.

Lesion height (cm)
I ) 5 %100
Plant height (cm)

Total rating
PDI = %100
No. of observation x Maximum grade

Statistical analysis. The data were
subjected to statistical analysis and ANOVA
(analysis of variance) was constructed by SPSS
2.05 programme. Microsoft Excel 2010 was
used for data management. The treatment
means were compared by LSD test at
probability level P=0.05.

Weather data. The maximum and
minimum air temperature, relative humidity
and rainfall data from 2010 to 2011 were
collected from meteorological station at BRRI,
Gazipur.

RESULT AND DISCUSSION

Effect of planting time on ShB disease
incidence and severity. Table 2 shows the
effect of planting time on the development of
ShB disease of rice during T. Aman 2010.
Significant differences on the RLH among the
transplanting dates were observed. The
highest RLH was recorded in plots
transplanted on 15 August (62.1%) and the
lowest was in plots transplanted on 30 July
(19.4). However, the RLH was 22.80% in 15
July and 44.9% in 30 August transplanting. The
difference in RLH between 15 July and 30 July
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transplanting was not significant. But RLH of
30 August was significantly lower from 15
August transplanting and significantly higher
over 15 July and 30 July transplanting.
However, higher RLH was found in 15 August
than 15 July. Severity score of ShB disease was
also the maximum in 15 August transplanting
(7). It was 5 in plots transplanted on 30 August
and 3 in plots transplanted on 15 July.
However, the minimum score of severity (1)
was in 30 July transplanting. PDI varied
significantly among the transplanting dates.
The maximum PDI was recorded in 15 August
(76.5%) and the minimum in 30 July
transplanting (20.4). Significant differences in
PDI were observed between 15 July and 30
July, 30 July and 15 August, 15 July and 15
August and 15 and 30 August transplanting
respectively.

Table 3 shows the effect of transplanting
time on development of ShB disease of rice
during T. Aman 2011. RLH was as high as
61.20% in 15 August and 44.20% in 30 August
transplanting. However, the RLH was 23.0% in
15 July and 19.40% in 30 July transplanting.
The difference in RLH between these two
transplanting dates was not significant.
Similarly difference between 15 July and 30
July transplanting was not significant. But
difference between 15 July and 15 August, 15
July and 30 August, 30 July and 15 August as
well as 30 July and 30 August transplanting
were significant. The minimum (1) severity
score of ShB was recorded in 30 July
transplanting and the maximum (7) in 15
August transplanting followed by 5 in 30
August and 3 in 15 July transplanting. PDI also
differed significantly among the transplanting
dates of BRRI dhan49. It was the maximum in
15 August (75.23%) and the minimum in 30
July (20.14) transplanting. Significant variation
in PDI between 30 July and 30 August (59.7%)
transplanting was recorded. Likewise the
variation in PDI between 15 July (37.6%) and
15 August was significant.
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Table 2. Effect of planting time of BRRI dhan49 on the
development of ShB disease during T. Aman, 2010.

Treatment  RLH (%) Severity score PDI
T1 22.80c 3 40.20c
T, 19.44c 1 20.40d
Ts 62.10a 7 76.50a
Ts 44.88b 5 68.40b

LSD

(P=0.05) 11.88 4.60

T1=15 July, T>=30 July, T5=15 August and Ts=30 August
transplanting. Means followed by the same letter in a
column did not differ significantly at the 5% level by LSD,
PDI=Percent disease index, RLH=Relative lesion height.
Severity score 1=Lesions limited to lower than 20% of
plant height, 3=20-30%, 5=31-45%, 7=46-65% and 9=More
than 65%.

Table 3. Effect of planting time of BRRI dhan49 on ShB
disease development during T. Aman 2011.

Treatment  RLH (%) Severity score PDI
Ti 23c 3 37.62c
T> 19.40c 1 20.14d
Ts 61.20a 7 75.23a
Ts 44.20b 5 59.67b

LSD

(P=0.05) 15.62 10.79

T1=15 July, T>=30 July, T5=15 August and Ts=30 August
transplanting. Means followed by the same letter in a
column did not differ significantly at the 5% level by LSD.

Effect of weather factors on planting times
for ShB disease incidence and severity. It is
evident from the results of the study that
planting times had significant effect on ShB
disease incidence and severity of rice in the
fields. Significant differences on the RLH,
severity score and PDI among the treatments
for both the seasons were observed. The RLH,
severity score and PDI were found
significantly higher in 15 August transplanting
than 30 July (Fig. 1) as well as 15 July
transplanting (Fig. 2) during T. Aman 2010,
because of the remaining high temperature,
rainfall and relative humidity (9 am and 2 pm)
during 15 August than 15 and 30 July 2010
respectively. Moreover, the microclimate at the
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Fig. 1. Temperature, rainfall and relative humidity during
30 July and 15 August 2010.
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Fig. 2. Temperature, rainfall and relative humidity during
15 July and 15 August 2010.

maximum tillering stage of BRRI dhan49
became more favourable in the season due to
15 August transplanting in Bangladesh.
Kozaka (1975) narrated similar observations in
Japan for epidemic development of ShB.
Similarly, Ui et al. (1976) observed that the
RLH became higher under the favourable
microclimate within the canopy of the rice
hills.

Similarly, the RLH, severity score and
PDI were also found significantly higher in 15
August transplanting than 30 July (Fig. 3) as
well as 15 July transplanting (Fig. 4) during T.
Aman 2011, due to higher temperature, rainfall
and relative humidity (9 am and 2 pm) during
15 August than 15 and 30 July 2011
respectively.

Effect of planting time on yield components.
Table 4 that planting time had
significant effect on the yield and yield

shows

components of BRRI dhan49. Number of
panicles m was the highest (268) in 30 August
transplanting and was statistically similar to 30
July (263) and 15 July (257) transplanting.
However, panicles m?2 was significantly lower
(244) in 15 August transplanting. Number of
panicles m?2 in 15 July transplanting was
statistically similar to 30 July transplanting.
The highest number of filled grains panicle!
(151) was counted in 30 July, followed by 15
July transplanting (145) grains panicle?. The
lowest number of filled grains panicle? (116)
was recorded in 30 August transplanting.
However, it was 127 in 15 August and was
significantly differed from that of 30 August
transplanting (116). The maximum number of
unfilled grains (74) was counted from a panicle
in 30 August transplanting and the minimum
in 30 July transplanting (39). However, it was
63 in 15 August and 45 in 15 July
transplanting. The number of unfilled grains in
plots transplanted on 15 July did not differ
from that of 30 July, but the number of unfilled
grains in 30 July and 15 August transplanting
varied significantly between 15 August and 30
August transplanting. Grain yield was the
maximum (6.29 t ha?) in 30 July and it was
567 t ha'! in 15 July transplanting. The
difference in grain yield between 15 July and
30 July transplanting was significant.
However, the difference in grain yield between
15 August (4.17 t ha) and 30 August (3.80)
was insignificant. But, grain yield of 15 August
transplanting was significantly lower than that
of 15 July transplanting. Shahjahan et al. (1986)
also reported that the losses caused by ShB
disease in Bangladesh may ranges from 14 to
31% under farmer's field condition. Finally, the
transplanting dates did not affect grain weight
of BRRI dhan49. The weight of 1000 grains was
20 g in each transplanting date during T.
Aman 2010.
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Fig. 3. Temperature, rainfall and relative humidity during 30 July

and 15 August 2011.
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Fig. 4. Temperature, rainfall and relative humidity during 15 July
and 15 August 2011.

Table 5 shows the effect of transplanting
time as affected by ShB on yield and yield
components of BRRI dhan49. Higher number
of panicle m? (266) was counted in 30 August
transplanting. The number of panicles was
comparatively low (244) in 15 August
transplanting. There was no difference in
number of panicles m? between 30 July (263)
and 30 August transplanting. Similarly, 15 July
(257) and 15 August transplanting did not vary
in panicle numbers m?2. There was a statistical
variation in number of filled grains panicle!

among the transplanting dates. Number of
filled grains panicle! was 141 in 30 July
transplanting as compared to 134 in 15 July
transplanting. The difference was insignificant.
The lowest number of filled grains panicle?
(127) was counted in 30 August transplanting.
Variation in number of unfilled grains was
also significant. Statistically, among the dates
of transplanting, the maximum number of
unfilled grains (74) was counted in 30 August
transplanting, ~ which was  significantly
different from that in 15 August transplanting
(62). Transplanting in 15 July and 30 July did
not differ in number of unfilled grains.
Number of unfilled grains was the lowest (39)
in 30 July transplanting.

There were also significant differences
among the transplanting dates for grain yield.
Yield was significantly higher (5.82 t ha) in 30
July transplanting as compared to 5.17 t ha! in
case of 15 July transplanting, but the difference
was not significant (Table 5). The plots
transplanted on 15 August produced 4.56 t ha
grain yields and that of 30 August produced
4.27 t hal. The difference was insignificant but
the difference in grain yield between 30 July
and 30 August transplanting was significant.
Yield loss estimated to the range of 40.0 -1780.0
kg ha'l (Ali, 2002) and 135.9 to 762.2 kg ha'
(Anonymous, 2003). For different
transplanting dates, a sheath infection did not
affect the grain size of BRRI dhan49. The 1000
grain weight was 20 g in each transplanting
date during T. Aman 2011.

Table 4. Effect of ShB disease as influenced by planting time on yield and yield components of BRRI dhan49 during

T. Aman 2010.
Treatment Panicle m?2 Fﬂplaegi cgrle all n Unsilsiccllgiain 1000 gr?g; weight Yield (t ha)
T 257a 145a 45c 20 5.67b
T 263a 151a 39¢ 20 6.29a
Ts 244b 127b 63b 20 417c
Ty 268a 116c 74a 20 3.80c
LSD (P=0.05) 15.49 8.84 8.84 NS 0.55

T1=15 July, T>=30 July, Ts=15 August and T4=30 August transplanting. Means followed by the same letter in a column did
not differ significantly at the 5% level by LSD. NS= Not Significant.
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Table 5. Effect of ShB as influenced by planting time on yield and yield components of BRRI dhan49 during T. Aman

2011.
Treatment Panicle m?2 Filled grain panicle? UnfilleFl g}rain 1090 grain Yield (t ha?)
panicle? weight (g)
T 257ab 134ab 45¢ 20 5.17a
T> 263a 141a 39 20 5.82a
Ts 244Db 136a 62b 20 4.56b
T4 266a 127b 74a 20 4.27b
LSD (P=0.05) 15 8.40 8.84 NS 0.80

T1=15 July, T>=30 July, Ts=15 August and T4=30 August transplanting. Means followed by the same letter in a column did
not differ significantly at the 5% level by LSD. NS=Not Significant.

CONCLUSIONS

In Bangladesh, ShB is a very notorious fungal
disease for almost every season. Method for
controlling the disease is an urgent need. The
minimum RLH was observed in 30 July
followed by 15 July transplanting and the
maximum PDI in 30 August followed by 15
August transplanting for both the years.
Moreover, the highest yield was recorded in 30
July and the lowest in 30 August transplanting
during both the seasons. Finally, integrated
disease management (IDM) packages need to
be developed by using appropriate planting
time, cultural practices and fungicides to
control ShB disease of rice.
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