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INTRODUCTION

Linseed (Linum usitatissimum) is a multipurpose crop grown
mainly for oil in the rabi season. The seed contains 40-45%
oil and 23-34 % protein. Chhattisgarh is one of the important
linseed growing states cultivated mainly for seed and oil. In
Chhattisgarh linseed is cultivated over 0.26 lakh ha area with
production of 0.11 lakh tonnes  and productivity of  423 kg/
ha which is  9% of the total area  and 7.69% of the total
production of our country. Keeping in view the climatic
conditions of Gariyband district which falls under Chhattisgarh
plains there are great prospects of cultivating linseed crop.
But rice - rice being the dominant cropping pattern of this
region the tribal farmers prefer to grow paddy for reasons of
food security. Hence due to risk factors the farmers are hesitant
in adopting linseed as the second crop after rice. Currently in
Gariyaband district linseed is cultivated in 1.640 thousand ha
area with production of 0.66 thousand MT and productivity
of 405 kg/ha. Maximum area of this crop is grown as utera
during rabi season. The low yield of linseed is characterized
mainly due to lack of high yielding genotypes, application of
low inputs and improper management practices. Besides
different causes of low productivity in this crop, diseases also
play a vital role in lowering yield. There are number of diseases
which affect linseed crop but in the central regions linseed
wilt caused by Fusarium oxysporium f.sp. lini. is the main plant
pathological problem affecting the linseed crop (Saharan and
Mehta, 2002). Although various fungicides have promising
results in controlling the linseed wilt but there is a problem of
phytotoxicity and fungicidal residue leading to the

environmental pollution. In recent times, there has been a
worldwide swing to the use of eco-friendly methods for
protecting the crops from pests and diseases. Efforts should
be made to promote bio agents for effective management of
this disease and better performance of the crop. Trichoderma
species are renowned for their antagonistic effect and
inhibiting growth of several oilseed borne fungi (Talla et al.
2015). Trichoderma spp have been reported to secrete an
array of chemically diverse anti-microbial secondary
metabolites and hydrolytic enzymes such as proteases,
cellulases, chitinases, lipases etc., which help it in host
recognition and pathogen control (Srivastava et al., 2010;
Harman, 2011 and Harman et al., 2012; Hermosa et al.,
2012).  Even the use of organic amendments in farming have
proven to be an effective means of improving soil structure,
improving soil fertility and increasing crop yields. The
outstanding physico-chemical and biological properties of
vermi compost make it an excellent material as soil amendment
for field crops. With these considerations in view the present
experiment was aimed to evaluate the performance of linseed
varieties under the influence of biological agents and organic
amendments  which are ecofriendly for the management of
linseed wilt.

MATERIALS AND METHODS

Field experiments were conducted at Krishi Vigyan Kendra,
Gariyaband following recommended practices during 2013-
14 & 2014-15. Experiment was conducted in split plot design
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in three replications using 4 varieties IA 32, RLC92, Deepika

and R552 in main plot. Sup plots comprised of Control,
Trichoderma (Seed treatment @2.5 g/kg seed), Trichoderma
(Soil Application @ 30 kg/ha ), Trichoderma (Seed treatment
2.5 g/kg seed) + Vermicompost (Soil Application @2.5 t/ha),
Trichoderma (Soil Application @30 kg/ha)  + Vermicompost
(Soil Application @2t/ha). Plot size was kept at 5x4 m2 and a
spacing of 30 cm row to row and 10 cm line to line was
maintained. As per the treatments Trichoderma and
Vermicompost was amended in the soil one day before sowing.
Seeds were treated with Trichoderma just before sowing and
NPK (60:30:30 kg/ha) were applied uniformly in all the plots.
Nitrogen in the form of urea was applied in two splits half at
sowing and remaining half at flowering. The soil of the
experimental site was clay loam in texture. During the growing
season observations were recorded on various parameters
such as plant height (cm), number of capsules/plant, number
of seeds/capsule, (%) disease intensity and seed yield . The
disease incidence was determined using the following formula
(Surekha et al., 2013)

Disease incidence (%) = (Number of diseased plants/ Total
number of plants) ×100J

RESULTS AND DISCUSSION

Effect of varieties
Perusal of the data embodied in Table 1 reveals that variety
‘RLC 92’ recorded significantly taller plants during both the
years of study. No.of capsules /plant, no.of seeds/capsule and
seed yield were also recorded maximum in variety ‘RLC 92’.
The disease incidence was found least in RLC 92 followed by
variety Deepika. RLC 92 showed 24.8% and 24.5% reduction
in disease incidence of linseed wilt over variety R552 which
showed highest incidence of linseed wilt during both the years.
The magnitude of increase in seed yield over the least
performing variety ‘R 552’ was 30.01% and 23.8%, respectively
during both years. This better performance was mainly due to
better performance of yield attributing characters viz., capules/
plant and seeds/capsule and lesser incidence of disease.

Effect of ecofriendly inputs
The experimental findings reveal that plant height was
significantly influenced by the combined soil application of
Trichoderma and vermicompost. The increase in plant growth
could be related to the remarkable effect of Trichoderma as a
plant growth promoting agent (Ramanujam et al., 2010) and
marked improvement in the overall physical and biochemical
properties of the soil with the application of vermicompost. It
has been reported that Trichoderma spp. are potential
biocontrol agents for the management of various soil borne
phytopathogens by its ability to secrete antimicrobial
secondary metabolites that acts upon the pathogen (Kumar et
al., 2012, Singh and Singh, 2012). The results are also in line
with the findings of Patanwar et al., 2014 who reported  that
use of organic manures and bio-fertilizers along with the
balanced use of chemical fertilizers is known to improve
physico-chemical and biological properties of soil  helping
the crops to perform to their potential. The results also show
that soil application of bio agent Trichoderma and
vermicompost showed tremendous performance in controlling
Linseed wilt. The reduced disease incidence may be attributed
to soil application of Trichoderma which is renowned for its
antagonistic effect and inhibiting growth of oilseed borne fungi
(Meena et al., 2014). Similar findings of Trichoderma spp as a
biocontrol agent in mitigating the fungal infections in legume
crops were also reported by (Surekha et al., 2013). In addition
to the effect of Trichoderma, Vermicompost amended soil are
known to increase water retention, nutrient supply and minor
elements favouring better plant development and lesser
incidence of pest and disease attack (Atiyeh et al., 2002, Sinha
et al., 2009). Such a situation of pathogen inhibition on
application of vermicompost have been reported earlier by
(Chen and Nelson, 2008; Bonanomi et al., 2010).  Effective
control of soil borne pathogen infections on application of
Vermicompost were also reported by Usha et al.,2012. The
yield attributes and yield were also positively influenced by
integrated soil application of Trichoderma and vermicompost.
The yield attributes capsules/plant and seeds/plant increased
significantly with soil application of Trichoderma and
vermicompost followed by seed treatment of Trichoderma
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Table 1: Growth parameters of linseed as influenced by different varieties and ecofriendly inputs

Treatments Plant Height (cm) Capsules/Plant Seeds/Capsule Disease Intensity (%)
2013-14 2014-15 2013-14 2014-15 2013-14 2014-15 2013-14 2014-15

Varieties
IA 32 35.90 37.23 38.20 40.67 8.00 8.87 13.75 13.68
RLC92 46.36 47.37 49.67 54.40 10.80 11.27 10.55 10.52
Deepika 40.24 41.74 43.80 45.07 9.80 10.20 12.44 12.37
R-552 33.28 34.51 37.73 39.00 7.60 8.33 14.04 13.95
SE(m)± 0.140 0.010 0.282 0.448 0.075 0.132 0.017 0.027
CD (P= 0.05 ) 0.484 0.347 0.976 1.549 0.258 0.457 0.059 0.092
Ecofriendly Inputs
Control 36.85 38.08 32.75 34.75 7.08 7.00 13.26 13.17
Tricho (ST) 38.11 39.42 38.42 40.25 8.00 8.50 12.76 12.72
Tricho (SA) 38.84 40.15 41.75 44.83 9.33 10.08 12.63 12.59
Tricho (ST)+ Vermi (SA) 39.75 41.17 46.58 49.00 9.75 11.08 12.50 12.45
Tricho (SA) + Vermi (SA) 41.18 42.23 52.25 55.08 11.08 11.67 12.31 12.22
SEm± 0.028 0.025 0.15 0.133 0.07 0.065 0.008 0.012
CD(P= 0.05 ) 0.082 0.071 0.431 0.383 0.201 0.186 0.022 0.036

*ST -  Seed treatment, SA - Soil application
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and soil application of vermicompost. The magnitude of
increase of capsules/plant was 59.5% and 58.5% and seeds/
plant was 56.4% and 66.7% over control.

The data on seed yield indicate that soil application of
Trichoderma and vermicompost was most effective in
recording highest seed yield and was significantly followed
by Seed treatment of Trichoderma + Soil application of
Vermicompost. The superior performance under this treatment
may be owing to enhanced soil quality due to increase in the
microbial activity and microbial biomass which are key
components in nutrient cycling, production of plant growth
regulators and protecting plants soil-borne disease (Arancon
and Edwards, 2005). Similar observations were also recorded
by Gandhi and Sivakumar (2010) in rice.
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EFFECT OF ECOFRIENDLY INPUTS ON LINSEED VARIETIES

Table 2: Yield of linseed as influenced by different varieties and
ecofriendly inputs

Treatments Yield (q/ha)
2013-14 2014-15

Varieties
IA 32 9.98 12.10
RLC92 11.22 13.39
Deepika 10.57 12.78
R-552 8.63 10.81
SE(m)± 0.056 0.057
CD (P= 0.05 ) 0.194 0.196
Ecofriendly inputs
Control 9.24 11.41
Tricho (ST) 9.61 11.79
Tricho (SA) 10.12 12.26
Tricho (ST)+ Vermi (SA) 10.58 12.78
Tricho (SA) + Vermi (SA) 10.94 13.12
SEm ± 0.015 0.015
CD(P= 0.05 ) 0.042 0.042

*ST -  Seed treatment, SA - Soil application
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