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ABSTRACT
Rice sheath blight(Rhizoctonia solani) is one of the most important and widespread fungal
disease worldwide. Although different management options like fungal and bacterial antagonists,
fungicides and soil amendments are reported to be the effective against sheath blight and also
increase plant growth as well as grain yield. The present study aimed towards developing a
sustainable management of sheath blight disease through sole as well as combined application of
these options. Three field trials were conducted during kharif season to assess the per cent
disease index (PDI) and grain yield. Out of ten treatments including control the lowest PDI was
observed in carbendazim+sawdust treatment (32.89).The highest PDI was found in
carbendazim+sawdust treatment (22.30). All treatments showed significant decrease in PDI over
control. The grain yield was observed 50.37g/ha in Trichoderma viride + Pseudomonas
fluorescens followed by carbendazim + FYM (49.22g/ha). The per cent increase in yield was
found highest in Trichoderma viride + Pseudomonas fluorescens treatment (55.22). All
treatments found significant in grain yield over control.
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INTRODUCTION
Rice is the most important food crop of the
developing world and the staple food for more
than 60% of Indian population®. The green
revolution has helped the country to meet up
the food demand, however, despite the past
achievements; rice productivity has been
declined due to various reasons. Sheath blight
caused by Rhizoctonia solani Kuhn is one of

the most important and wide spread diseases
of rice in the world. The potential losses due to
sheath blight alone in India has been up to 51.3
per cent’?. Many fungicides were reported to
successfully combat the disease or pathogen
under field and laboratory condition but their
inhibitory effect on the sclerotial germination
of Rhizoctonia solani is very scanty.
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Strobilurins were found very effective both in
terms of disease reduction as well as in
increasing grain yields®. Kazempour observed
an increase in the population densities of the
strains on rice root system. The isolates of
Pseudomonas fluorescens were found to be
compatible with one another under in vitro
conditions.  Although the bioagents like
Trichoderma viride'’, Pseudomonas
fluorescens®'®, fungicides like carbendazim,
edifenphos, validamycin, pencycuron ** and
soil amendments like farmyard manure, green
manure, saw dust ™. are reported to be the
effective management options against sheath
blight disease of rice and increase plant growth
and vyield. The integrated exploitation of
biocontrol agents and organic amendments has
been suggested as an effective method to
control sheath blight disease’ .The present
study aimed towards developing a sustainable
management of sheath blight disease through
sole as well as combined application of these
options.

MATERIAL AND METHODS

Three field trials were conducted during kharif
, 2010 and 2011 at Agriculture Farm of Palli
Siksha Bhavana (Institute of Agriculture),
Visva-Bharati, Sriniketan. The farm is situated
at about 23%39", north latitude and 87°42", east
longitude with an average altitude of 58.9 m
above the mean sea level which comes under
sub- humid and sub tropical climate. The soil
of the experimental field was sandy loam in
texture, slightly acidic in reaction (pH 6.4)
with low level of organic carbon, available
nitrogen and available P,Os but medium level
of available K,O.

Sampling methods:

The field trials in every year were laid out in
Randomized Block with ten treatments viz. T1
(FYM @ 10 t/ha), T2 (Saw dust @ 4 t/ha), T3
(Saw dust + FYM), T4 (Trichoderma viride +
Psudeomonas florescens) @ 2.5 kg/ha, T5
[FYM +(Trichoderma viride + Psudeomonas
florescens)@2.5 kg/ha], T6 (Sawdust +
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Trichoderma  viride  + Psudeomonas
florescens), T7 (Carbendazim @ 1 ¢/l +
FYM), T8 (Carbendazim + Sawdust), T9
(Carbendazim + Sawdust + FYM), T10
(control). All treatments were replicated thrice
with a plot size of 4 m x 2 mfor each treatment
and replication. Rhizoctonia solani, causal
organism of sheath blight was artificially
inoculated. The soil antagonists like
Trichoderma  viride and Psudeomonas
florescens were mixed in soil directly and also
dip the seedling root just before transplanting.
Similarly, Farmyard manures (FYM) and saw
dusts were applied in soil while carbendazim
was sprayed at 10 days interval after 40 days
of transplanting. The crop variety MTU-7029
(Swarna) under study received NPK @
100:40:40 kg/ha. The plots without any
treatments were kept as control. The plot size
of 4m x 2m was kept for each treatment and
replications, where plants were spaced at 15cm
x 15 cm. The data were recorded on per cent
disease index (PDI) and grain yield whereas
percent decrease in PDI and percent increase
in yield were calculated over control.

Randomly 20 tillers of each treatment
plot were selected for taking the observations.
The observation for percent disease index
(PDI) over control and yield (g/ha) were also
recorded for each treatment at maturity of the
crop.
Calculation of PDI
First spraying was given on 40 days after
transplanting and subsequent sprays at 10 days
interval for 3 times. Sheath blight incidence
was recorded on 10th day after last spraying,
using a 0-5 grade scale®’.

0 = No infection 1 = Less than 5 per
cent of the area of leaf sheath affected 2 = 6-10
per cent of the area of leaf sheath affected 3 =
11-25 per cent of the area of leaf sheath
affected 4 = 26-50 per cent of the area of leaf
sheath affected 5 = More than 50 per cent of
the area of leaf sheath affected.

The per cent disease index (PDI) was
calculated as given by McKinney™.

100

Total number of tillers observed
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Statistical analysis:
The data collected from the field were
statistically analysed and were presented.

RESULTS AND DISCUSSION
Integrated effects of soil amendments,
chemicals and bio-agents for consecutive 3
years were pooled and have been presented in
Table.land Fig.1. All treatments showed
significant decrease in percent disease index as
increased yield over control. Out of ten
treatments including control the lowest PDI
was observed in  carbendazim+sawdust
treatment (32.89) followed by Farm Yard
Manure (FYM) +Trichoderma  viride+
Pseudomonas fluorescens (33.06), sawdust +
FYM (33.17) and Trichoderma viride +
Pseudomonas  fluorescens (33.50). The
treatment, saw dust + Trichoderma viride +
Pseudomonas fluorescens, was next in order of
efficacy in reducing incidence of sheath blight.
Combined effect of carbendazim and saw
dusts showed 22.30% highest reduction in PDI
over control which was followed by FYM +
Trichoderma viride+ Pseudomonas
fluorescens(21.90%), sawdust + FYM
(21.64%). Meena and Muthusamy'' observed
that neem cake, farmyard manure and
decomposed coir pith effectively reduced
disease incidence. They also concluded that
the use of organic amendments as one of the
successful methods for the control of soil
borne pathogens. Significant reduction in
sheath  infection was observed  with
Trichoderma  viride and  Trichoderma
harzianum®. The present results are also
similar with the findings of Singh and Sinha®.
Khan and Sinha® reported maximum reduction
in disease incidence (32.78%) with FYM +
Trichoderma  harzianum. According to
Senapoty™, neem cake was the most effective
in reducing disease incidence which followed
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by farmyard manure, vermicompost and rice

husk.

The grain yield (Table 1 and Fig.1.)
was observed in Trichoderma viride +
Pseudomonas fluorescens (50.37g/ha)
followed by carbendazim + FYM (49.22¢g/ha),
FYM + Trichoderma viride + Pseudomonas
fluorescens (48.14g/ha), and carbendazim +
sawdust (46.09g/ha). Grain yield increase of
55.22% over control was found to be
significant in  Trichoderma viride +
Pseudomonas  fluorescens  followed by
Carbendazim+ FYM (51.68%), FYM +
Trichoderma viride+ Pseudomonas
fluorescens(48.36%). Significant differences
were in grain yield over control. All the
treatments except soil application of saw dust
were at par with each other in increasing yield
but significantly different from where no
treatment was applied i.e. control. A lowest
increase of 27.23% was observed in the plots
in which only saw dusts applied. Das and
Hazarika®. reported that Trichoderma
harzianum found to be effective in increasing
yield. Grain yield (6.07 t/ha) was highest
under the integrated use of FYM and chemical
fertilizers'. Ashrafuzzaman et al.”. reported an
average of 17.22 to 27.96% increase in grain
yield when plants treated with single or
combined doses of ash, bleaching powder,
poultry manure and Bavistin. According to
Surulirajan and Kandhari'®, soil amendment
(FYM + Saw dust) along with
spray(Trichoderma  viride+  carbendazim)
showed higher grain vyield over control.
Integrated effects of organic amendments with
Trichoderma harzianum were at par with each
other in increasing grain yield/plant®.
The results of the present study showed that
there is a scope for effective management of
sheath blight disease with use of available soil
amendments, fungal and bacterial antagonists.
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Table 1. Effect of integrated management on yield and percent disease index (PDI) of rice

% Yield %
Treatment PDI (%) decrease (q/ha) increase
in PDI q in yield
FYM @ 10 t/ha 37.19° (37.58) 12.15 44.80% 38.07
Saw dust @ 4 t/ha 37.37° (37.68) 11.73 41.28° 27.23
Saw dust + FYM 33.17%(35.17) 21.64 44.93% 38.47
(Trichoderma viride + Psudeomonas o a
fluorescens) @ 2.5 kg/ha 33.50% (35.37) 20.86 50.37 55.22
FYM +( Trichoderma viride + a a
Psudeomonas fluorescens)@2.5 kg/ha 33.06° (35.10) 21.90 48.14 48.36
Sawdust + Trichoderma viride + 36.33" (37.07) 14.18 46.01° | 4180
Psudeomonas fluorescens
Carbendazim @ 1 g/l + FYM 37.37° (37.68) 11.73 49.22° 51.68
Carbendazim + Sawdust 32.89% (34.99) 22.30 46.09% 42.04
Carbendazim + Sawdust + FYM 38.28" (38.22) 9.58 45,19° 39.27
Control 42.34° (40.60) 0.00 32.44° 0.00
SEM(%) 0.65 - 2.29 -
CD at 5% 1.79 - 6.35 -

Treatments with similar alphabetical letters are statistically at par; Figures in parenthesis are angular transformed values

Fig.1. Influence of integrated management on the

occurrance of sheath blight disease in rice

B PDI (%)
M Yield (g/ha)

CONCLUSION
Sheath blight is important disease to reduce
the grain yield and the present study can
conclude that the per cent increase in yield was
found highest in Trichoderma viride +
Pseudomonas fluorescens treatment.
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