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Abstract:
Linseed (Linum usitatissimum L.) belongs to family Linaceae, is the second most important rabi oilseed crop

and stands next to rapeseed — mustard in area of cultivation and seed production in India. Flaxseed is grown as
either oil crop or a fibre crop with fibre linen derived from the stem of fibre varieties and oil from the seed of
linseed varieties. Several studies have been conducted on effect of fertilizers on growth and yield of linseed
(Linum usitatissimum L.) varieties which revealed their enhancing role on the quality and quantity of flax
cultivars. In this regards, a present study was planned and conducted during the Rabi season of 2020-2021 in
the Agricultural field of School of Agricultural Sciences, Shri Guru Ram Rai University, Dehradun,
Uttarakhand, India to investigate the effect of organic and biofertilizer and integrated treatment on the growth
and vyield of Linseed. The findings were reported on important growth and yield attributed parameters such as
plant height, total fresh weight, total yield, 1000- seed weight (g), and number of seed / capsules. The maximum
growth and yield was reported in T6 treatment where biofertilizer have been applied in consortium form
followed by vermicompost. Thus, the findings revealed that all the microbial strains in consortia used as bio
fertilizers showed enhanced tern of vegetative growth of plants, total herbage yield and total seed yield at
various stages. This may be due to sustained release of nutrients to supply the required elements in microbial
strains. The biofertilizers exhibited beneficial effects on plant growth and development either through producing
growth hormones like 1AA, kinetin and gibberellins, synthesizing atmospheric nitrogen and its increased
availability to greater protein synthesis as well as increasing Phosphorus availability to plant communities.
Thus, it was concluded that the enhanced expression of yield and its related attributes will have beneficial

impact in production of nutraceutical products of commercial importance.

Keywords: Linseed, biofertilizer, vermicompost, growth parameters, seed yield

© 2021, IJAAST All Rights Reserved, www.ijaast.com 11



y e

Maneesha Singh et al, International Journal of Advances in Agricultural Science & Technology,
Vol.8 Issue.12, December-2021, pg. 11-31
ISSN: 2348-1358
Impact Factor: 6.057
NAAS Rating: 3.77
1. Introduction

India has achieved a significant progress in agriculture production, particularly in cereals.
However, from the point of dietary standards, economic and other associated consideration,
the production of oilseed has been identified as the thrust area for stepping up oilseed

production.

Production and processing of oilseed are important and crucial in Indian agriculture and
economy. Presently 30 million farmers are engaged in the cultivation of oilseed on an area of
25.57 million hectares with the production of 28.20 million tonnes (Anonymous, 1994).

Oilseeds are the important sources for the realization of edible and non-edible oils. Edible oil
supplement in preparation of dishes. On the other hand, non-edible oils are used in the
manufacture of paints, varnishes, lubricants and in textiles. In addition, oilcakes are good
sources of proteins for animal and poultry birds and have high export value. Major world

oilseed crops are soybean, sunflower, Brassica, coconut, oil palm, rapeseed, peanuts, linseed.

Linseed of flax (Linum usitatissimum L., 2n= 30, x =15) belongs to the order Malpighiales,
family Linaceae, and the tribe Linear. It is the second most important rabi oilseed crop and
stands next to rapeseed — mustard in area of cultivation and seed production in India. The
genus Linum is compost of approximately 230 species, but cultivation linseed / flax is the
only species the economic importance in the genus (Rowland et al., 1995) and is one of the
oldest plants cultivated for fibre and oil. Linseed is popularly known as Alasi, Pesi, Phesi or
Tisi in Odia. Flaxseed is grown as either oil crop or a fiber crop with fiber linen derived from
the stem of fiber varieties and oil from the seed of linseed varieties (Erichen et al., 2003).
About 20% of the total linseed oil produced in India is used by farmers and rest about 80%
goes to industries for the manufacture of paints, varnish, oilcloth, linoleum and printing ink
etc. Fibres obtained from the stem are known for their length and strength and are two to
three times as strong as those of cotton (Taylor, 2012). The fibre is lustrous and blends very

well with wool, silk and cotton etc.

© 2021, IJAAST All Rights Reserved, www.ijaast.com 12



y e

Maneesha Singh et al, International Journal of Advances in Agricultural Science & Technology,
Vol.8 Issue.12, December-2021, pg. 11-31

ISSN: 2348-1358
Impact Factor: 6.057
NAAS Rating: 3.77
Linseed plants have several utilities, it is cultivated commercially for its seed, which is
processed into oil and after extraction of oil, and a high protein stock feed is left (Sankari,
2000; Kurt and Bozkurt, 2006). Linseed oil has been used for centuries as a drying oil whose

oil content varies from 33-45% (Gill, 1987). Flax is mainly grown in temperate areas.

Linseed has an important position in India economy due to its wide industrial utility. But the
national average productivity of linseed seed is quite low as compared to other conditions in
major linseed. Madhya Pradesh, Karnataka, Chhattisgarh, Jharkhand, Bihar, Maharashtra,
Odisha, Uttar Pradesh, West Bengal, and Assam are major linseed growing states in the
country. In India, annual oilseeds are cultivated over 26.67 million hectares of area producing
30.06 million tonnes annually (quinquennium ending 2016-2017). Majority of the oilseeds
are cultivated under rainfed ecosystem (70%). The area under oilseeds has experienced a
deceleration in general, and this is due to their relative lower profitability against competing
crops like maize, cotton, chickpea etc., under the prevailing crop growing and marketing
situations. The cultivation of linseed can be used as an alternative in agriculture, which
allows an increase in diversification of the production systems in temperate environments.
However, in many regions where the traditional planting system is predominant, it is
necessary to have an agro-economic incentive, to encourage the farmers to work with the

linseed culture.

For an adequate plant development, it is necessary that a soil can supply its nutritional needs.
This soil should provide adequate amounts of nutrients and ideal condition for plants to
absorb them. According to Prado, the factor that affect the availability of nutrients in soil are:

pH, aeration, humidity, organic matter, temperature and presence of other ions.

With population pressure, soils nutrients and fertility decrease when farmers are not able to
limit losses by adding nutrients to the soil through manures, crop residues, biofertilizers as
well as chemical fertilizers. Regardless, the enormous use of chemical fertilizers in
agriculture makes the country self-dependent in providing large amount of food supply but
simultaneously damages the environment to a great extent and causes harmful impacts on

living beings (Sujanya and Chandra, 2011). The indiscriminate uses of chemical fertilizer
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show great threat to nature by polluting air, water, and soil (Savci, 2012). Since these
hazardous chemicals can be haunted by the plants, they begin accumulating in spring
water and a few of those chemicals also are liable for causing eutrophication of water bodies
(Savci, 2012). These chemicals adversely affect soil in terms of depletion of water holding
capacity, soil fertility, increased salinity, and disparity in soil nutrients. Considering all the
adverse effects of prolonged use of chemical fertilizers, organic farming has emerged as a
potent alternative area in terms of the growing demand of healthy food supply, long-term
sustainability, and concerns regarding environmental pollution (Reddy, 2010). Although the
use of chemical fertilizers is unavoidable to meet the rising demand of food in the world,
there are opportunities where some selected crops and niche areas can be well flourished
through organic farming (Macilwain, 2004; Chen, 2006). Several studies have been
conducted on effect of fertilizers on growth and yield of linseed (Linum usitatissimum L.)

varieties (Gaikwad et al., 2020).

Therefore, it is required to realize the various important and beneficial aspects of bio
fertilizers and implementation of its application in modern agriculture. Although bio
fertilizers possess a great potential to enhance the productivity of agricultural lands
tremendously, the integrated approach to determine the most favourable plant microorganism
interaction is the most crucial factor that results the augmentation in productivity. Keeping in
view of above literature, the present investigation was undertaken to study the Impact of
organic and bio fertilizer application on yield and yield attribute ng characters in Linseed

(Linum usitatissimum L.).

2. Research Methodology
Experimental site
The field experiment was conducted during season of 2020-2021 in the experimental field of
School of Agricultural Sciences, Shri Guru Ram Rai University, Dehradun, Uttarakhand. It is
located in the North West region of Uttarakhand at an altitude of 450 m above mean sea level
(MSL) and 3088 square kilometre in size. Geographically, the location of Dehradun is in
between 29°58° and 31°2°30°° North latitude and 77°34°45° and 78°18°30°’ east longitudes.
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Climatic and weather conditions
The climate of Dehradun is humid subtropical. Summer temperatures can reach up to 44°C
for a few days and a hot wind called Loo blows over North India. Winter temperature is
usually between 1 and 20°C and fog is quite common in winters like plains. Although the
temperature in Dehradun can reach below freezing during severe cold snaps, this is not
common, During the monsoon season, these is often heavy and protracted rainfall. Average
Rainfall is 2074mm. Dehradun and other plain areas of Uttarakhand see almost as much
rainfall as coastal Maharashtra and more than Assam. Agriculture benefits from fertile
alluvial soil, adequate drainage and plentiful rain, it was recorded that Dehradun received
1734mm rainfall from the month of July to October in 2020. The maximum and minimum
temperature was recorded during the growing season of crop (November 2020 to April) was

25°C and 3°C respective.

120
100
80

60

=
<
i
[ —
<
L
o

2228
Dec.29-4
Jan.5-11
Jan.12-18
Jan.19-25
Jan.26-01
Feb.02-08
Feh.09-15
Feb.23-01
Mar.02-08
Mar.09-15
Mar.16-22
Mar.22-29
Mar.30-05
Api.06-12
Api.13-19
Api.20-26

=3
el
wH
~
L=

48 49 50 51 52 1 2 3|4|5|6|7)|8)|9|10{11112|13{14|15|16|17

Rainfall (mm) — T OeMperature (C) Temperature (C)

Temperature (©) Relative Humidity (26) Relative Humidity (26)
m——\\/indspeed (HM) BSS (Hrs.) — v aporation (mm)

Figure 1. Weekly Meteorological Data during the period of Experimental (Rabi) Season
(2020-2021)

Soil characteristics

The topography of experimental field was fairly uniform and levelled. In order to know the

physical and chemical composition of experimental soil, samples were collected from

experimental area and composite sample was prepared and analysed. The relevant data
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regarding the physical and chemical properties of experimental soil are presented in. The soil
of the experimental field was sandy loam in texture. A composite sample was drawn after
mixing up the entire sample homogeneously, which was used for mechanical and chemical

analysis for determining the textural class and inherent fertility of the soil.

Cropping history of experimental field
Crop grown in the experimental field during Kharif and Rabi season in 2017, 2018, 2019 and
2020 are as follows:

Table 1: Cropping History of Experimental Field

Year Kharif Rabi
2017 Moong bean Mustard
2018 Urd bean Lentil

2019 Moong bean Mustard
2020 Urd bean Mustard

Experimental details:
The experiment consists of 9 treatments, was planted in Randomized Block Design (RBD)
and each set of treatment was replication for three times. Tiara (Jrf-2) variety was used for
the experiment.

Table 2: Different combination of treatment used for experiments

Treatment Symbol used
5 kg soil + 50 mI NPK T1
5kg soil + 50 gm Pseudomonas T2
5 kg Soil + 25mI NPK+ 25 gm Pseudomonas T3
5 kg Vermicompost+ 50 ml NPK T4
5 kg Vermicompost+50 gm Pseudomonas T5
5 kg Vermicompost+ 25 ml NPK+ 25gm Pseudomonas T6
5 kg Vermicompost T7

© 2021, IJAAST All Rights Reserved, www.ijaast.com 16



y e

Maneesha Singh et al, International Journal of Advances in Agricultural Science & Technology,
Vol.8 Issue.12, December-2021, pg. 11-31
ISSN: 2348-1358
Impact Factor: 6.057
NAAS Rating: 3.77

Sea Extract T8
Control (Variety Tiara -Jrf-2) T9

Cultural operation

Climate and soil

Linseed is a cool season crop and requires moderate to cool temperature. It is grown best in
well-drained, fertile, medium and heavy soils especially silty loam, clay loam and silty clays.
This crop under cultivation in three ecosystems namely utera, rainfed and irrigated. Growing
linseed in Utera, system is the predominant practice in Eastern States under paddy fallows.
Sowing

Sowing was done on 25" November 2020 in furrows opened by hand plough to a depth 4-
5cm. 25cm seed were dropped by hand maintaining a definite quantity measured for each plot
based on recommended seed rate 25-30kg/ha. 600gm sowing of seeds, furrows were covered
with thin layer of soil manually to avoid moisture loss.

Irrigation and weeding

1% irrigation was 25" December, 2020 at the time of germination to provide and second
irrigation was provided at the time of flowering.

As per treatment, one hand weeding was done at 90days within the help of khurpi. Hand
weeding were done at 35-65 days after sowing. Weeding was done in rest of plots.
Harvesting and threshing

Harvesting of the crop was done in the month of April 2021 when crop attained full maturity.
Before harvesting the representative simple plants from each net plot were taken out for post-
harvest. Harvested plants from the border area are excluded and the crop was left as such on
the plot for sun during for one days. Harvesting is done with help of sickle manually. After
sun drying, plant was tied up into bundles and tagged plot wise separately and then taken to
the threshing to record the biological yield. Threshing is done manually by beating the plants
with sticks. There after grain separate by winnowing of threshed materials and thus grain

yield was recorded.
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Economic
The yield if linseed crop was convented into gross retum in rupees per hectare (Rs/ha) on the
basis of prevalent price of produce in the market.
Net return was obtained by subtracting the cost of cultivation from gross retum of the

individual treatment and is expressed in rupees per hectare (Rs/ha).

Net Return (r/ha) = Gross Return (r/ha) — Cost of Cultivation (r/ha)
The benefit: cost ratio was calculated based on net return (Rs/ha) and cost of cultivation

(Rs/ha) by following formula:

Benefit: Cost ratio (BCR) = Net Profit (Rs/ha)
Cost of cultivation (Rs/ha)

3. Result and Discussion
Linseed or, flax (Linum usitatissimum L.) is an important rabi seed oil crop next to mustard.

It is also grown as fiber crop. Fiber is obtained from stem. Edible oil of Linseed is used for
human consumption and contains poly unsaturated fatty acid such as a-linolenic acid (ALA)
that has nutritional and health benefits. Linseed is widely used as nutritional and functional
food within the western world due to its high contents of therapeutic health promoting
sustains like omega-3 fatty acid, soluble and insoluble fiber and lignin and its suitability to
use with bread, breakfast cereals and other food products. Omega -3 fatty acid help to reduce

the risk of cardiovascular disease and cancer (Gaikwad et al., 2020).

Majority of the oilseeds are cultivated under rainfed ecosystem (70%). The area under
oilseeds has experienced a deceleration generally and this is often due to their relative lower
profitability against competing crops like maize, cotton, chickpea etc., under the prevailing
crop growing and marketing situations. The cultivation of linseed is used as an alternate in
agriculture, which allows a rise in diversification of the assembly systems in temperate

environments.

Therefore, it should be essential for enhancing its productivity significantly within the next

few decades to meet the demand of linseed both as fiber crop and oil crop. For fulfillment of
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this, it is necessary that the soil should provide adequate amounts of nutrients and ideal

condition for plants to absorb them. Although synthetic fertilizers are replacing some soil

nutrients fairly well, whether or not they will maintain or restore optimum soil health in

perpetuity is yet to be seen. Organic fertilizers and soil microorganisms play a critical role in

maintaining soil function because of their contribution to soil structure formation;

decomposition of organic matter; toxin removal; and the biogeochemical cycling of C, N, P,

and S (Karlen et al., 1997; Doran and Zeiss, 2000; Paul, 2007). The magnitude of soil

microbial diversity in agronomic soils is additionally imperative for the upkeep of healthy

soil (Garbeva et al., 2004). Disregard for soil health will likely compromise future

agricultural productivity in favour of high but short-term economic returns (Gliessman,
2007).

In view of above literature, linseed plants were selected for the present study to evaluate
effect of application of organic and bio fertilizer on yield and yield attributing characters. The
significant experimental finding obtained during the present investigation are discussed
below with possible evidence wherever necessary in order to find out the effect relationship
among different treatments with respect to various characters studied and sort out information

of practical value.

Effect of organic and bio fertilizer on growth parameters of linseed

Plant height

The plant height was observed at the interval of 30 days i.e., 30, 60, 90 and at the time of
harvesting. The plant height ranges from 4.2 — 19.3 at 30 days. 26.6 — 61.0 at 60 and 90 days.
At the time of harvesting plant height ranges from 61.3 to 107.6 cm. Maximum vegetative
growth was seen between 30 to 60 days and 90 to at the time of harvesting in all the
treatments. The maximum plant height (19.3cm, 63.3cm, 85cm, and 105cm, respectively)
was observed in case of treatment Ts (5 kg Vermicompost+ 25 ml NPK consortia + 25gm

Pseudomonas) during all the growth stages. Minimum plant height was observed in treatment Tq
(Contraol).
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Increased in plant height at different growth stages may be due to secretion of cytokinin by
the application of biofertilizers along with farmyard manure or vermicompost. A similar
finding was noted by Waithaka and Dana (1978) on application of different levels of organic
manures and biofertilizers singly or in combination show significant variation on days
required to flower bud appearance after pruning. Similar findings were observed in case of
maize where many research studies have showed that the composted organic materials release
nutrients slowly and may reduce the leaching losses, particularly N (Nevens and Reheul,
2003 and Naveed et al., 2008). Biofertilizers enhance plants growth by increasing the
availability of primary nutrients and stimulate targeted plant growth when inoculated on seed,

applied on plant surface or on soil (Muraleedharan et al., 2010).

Table 3. Plant height of linseed at different growth stages

Treatment 30 Days 60 Days 90 Days At Harvest
Mean | +SE Mean +SE Mean *+SE Mean +SE
Tq 6.5 0.29 32.3 1.45 32.33 1.85 71.6 1.67
T 7.6 0.44 35.6 2.02 35.66 0.67 86.6 0.88
T3 13.0 1.73 44.5 1.60 44.5 1.77 74.66 2.02
Ta 5.53 0.30 33.3 1.66 33.3 2.03 87.0 1.52
Ts 7.56 0.31 36.3 1.85 36.3 1.45 75.33 1.45
Te 19.3 0.30 61.0 2.08 61.0 1.45 107.6 1.45
T7 8.5 0.29 37.6 1.45 37.66 1.73 92.3 1.45
Ts 6.5 0.28 33.6 1.66 33.33 1.45 83.0 1.52
T 4.2 0.14 26.6 0.88 26.66 1.45 61.3 1.85
+SE 1.55 3.30 3.30 4.48
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Figure 2. Plant height (cm) of Linseed at a different growth stage

Total fresh weight of linseed plant at the time of harvesting

Fresh weight of linseed plant ranges from 3.52kg to 9.31kg in all the treatments along with
control. Significant data has been recorded in all the treatments. Maximum total fresh weight
per plot was recorded under Tg i.e., 5 kg Vermicompost+ 25 ml NPK consociate + 25gm
Pseudomonas (9.31kg). The lowest total fresh weight was observed under Tg control
(3.52kg).

The increase in growth attributes along with increase in yield was due to microorganisms that
are present in bio-fertilizers, which stimulates the plants growth by supplying nutrients by
their colonization at the rhizosphere or, by their symbiotic association. The association
regulates the physiological process in the ecosystem, by the involvement of organic matter
decomposition and atmospheric nitrogen fixation (Rajasekaran et al., 2015; Rachel& Sirisha,
2015).

Table 4. Total fresh weight (kg) of linseed plant at the time of harvesting

At harvest
Treatment
Mean +SE
T1 7.69 0.09
T, 6.59 0.12
T3 7.8 0.08
Ta 6.5 0.18
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Figure 3. Total Fresh Weight of Linseed plant at the time of Harvesting

Effect of organic and b

io fertilizer on total seed yield (g/ha)

Significantly higher seed yield was recorded with the application of 5 kg Vermicompost+ 25 ml

NPK+ 25gm Pseudomonas (Te) (20.16q/ha) that remained statistically at par with T; (18.89 g/ha), T

(18.18) treatment and the lowest value was recorded under Tg(9.25¢/ha).

Kumaran et al. (1998) recorded significantly highest growth and yield of Ocimum

grattisimum with combined application of inorganic fertilizers and biofertilizers. Maheshwari

et al. (1991) reported that Azotobacter gave alone significantly higher herbage of palmarosa

compared to control under rainfed condition. Kumar et al. (2002) also supported the above
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findings. According to him, the combined inoculation of coriander seed with Azotobacter and

Azospirillum increased the seed, Stover yield and harvest index significantly.

The vermicompost and biofertilizers exhibited beneficial effects on plant growth and
development either through producing growth hormones like 1AA, kinetin, and Gibberellins,
synthesizing atmospheric nitrogen and it increased availability to greater protein synthesis
(Pandey and Kumar, 1989) as well as increasing P availability to plant communities (Bolan,
1991, Phule et al., (1993). Dharmalingam et al. (1995) studies the effect of vermicompost
pellected soybean seed and reported 16% increase in yield over non pellected seeds.
Rajalakshmi et al., (1997) in their studies on various organic manures in combination with
chemical fertilizer NPK at 75:40:25 kg/ha™ on chillies found that the yield was highest
(8.36ha™) in the treatment receiving vermicompost- NPK fertilizers and the lowest in
vermiculture alone. Among the various organic manures, incorporation of vermicompost was

considered as the best in improving all the characters.

Table 5. Total Seed Yield (g/ha) of Linseed plant

Total seed yield (g/ha)
S. No Treatment Mean +SE
1 Ty 15.00 1.21
2 T, 13.52 1.52
3 T3 18.89 1.21
4 T, 16.14 1.21
5 Ts 16.63 1.52
6 Te 20.16 1.46
7 T; 18.18 0.88
8 Ts 12.36 1.53
9 To 9.25 0.89
+SE 1.15
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Figure 4. Total Seed Yield (q/ha) at different growth stages of Linseed

1000- Seed weight (g)

Test weight (1000gm seed weight) of linseed was significantly heights treatment T6 recorded

the maximum 1000-seed weight (7.519). The lowest value was recorded seed/capsule under Ty

(7.05).

Table 6. 1000- Seed Weight (g)

1000 - Seed weight (g)
Treatment

Mean +SE
T, 7.34 0.043
T, 7.26 0.020
T3 7.16 0.029
T, 7.49 0.023
Ts 7.24 0.023
Te 7.51 0.028
T7 7.48 0.01
Ts 7.24 0.980
Ty 7.05 0.011

+SE 0.050
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Figure 5. 1000 gm seed weight

Number of seeds per capsule linseed plants
Significantly higher Number of seed/ Capsule was recorded with the application of 5 kg
Vermicompost + 25 ml NPK + 25gm Pseudomonas Tg (9.54) capsule. The lowest value was

recorded seed/capsule under Tg (9.01Capsule).

The maximum number of seed per capsule at lowest position capsule indicated that condition
at the time of first capsule formation and development were more favourable i.e., temperature
and maximum availability of photosynthates as most of the leaves were green having
maximum photosynthetic capacity. Progressive reduction in number of seed/capsules might
be the effect of temperature variation. The different in mean temperature from start to the end
of capsule. The importance of number of capsules as determinant factor of drop yield was
reported in earlier research and they concluded that capsule number needs to consider as an

important yield limiting factor (Copur et al., 2006).
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Table 7. Number of seeds per capsule in linseed plants

Number of seeds per capsule
S. No Treatment
Mean +SE
1 T1 9.04 0.01
2 T, 9.14 0.01
3 T3 9.03 0.01
4 T4 9.45 0.01
5 Ts 9.06 0.01
6 Te 9.54 0.02
7 T, 9.42 0.01
8 Ts 9.08 0.03
9 To 9.01 0.01
+SE 0.01
9.6
@© 95
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Figure 6. Number of Seed/Capsules
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Economics of production
The higher yield was attributed to the higher plant growth development including greater
plant height, number of branches, and total fresh weight per plant. The beneficial effect of
organic manures on plant growth and development has been well established by Vadiraj et
al., (1998) in his studies. Data pertaining to gross return (g/ha.), net return (/h) and benefit-
cost ratio as affected by organic bio fertilizer treatment have been summarized by presented

in table 8.

The influence of different organic fertilizer and bio fertilizer treatment on gross return
(Rs/ha) was well market. All the treatment registered significantly higher gross return over
the treatment. The maximum gross return (383040/-) was obtained under treatment Ts. The
minimum gross return (175750/-) was obtained under Ty Treatment. Different treatment
showed market effect on the net return (Rs/ha). All the treatment Tg although generate the highest
net return (358040/-). The minimum net return (150750/-) was observed in Tg. Different
treatment significantly influenced the benefit cost ratio. Maximum benefit cost ratio was
obtained with the treatment T (15.32). The minimum benefit cost ratio (7.03) Ty,

The biofertilizers including phosphorus improved the soil fertility by resulting into higher
accumulation of humic substances and microbial population in the soil that improved the
availability of macro as well as micronutrients and finally higher photosynthesis. Similarly,
Singh and Ramesh (2002) noticed that significantly higher plant height and seed yield of
Ocimum basilicum with application of vermicompost @ 2.5 t ha™. Chand et al. (1996) also
found similar findings in Jamrosa, Slawinski and Songin (2001) in Pea, Paturde et al. (2002)
in Chlorophytum borivallianum and in Davana (Artemisia pallens) by Chalapathi et al.
(2004).
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Table 8: Gross Return (Rs/ha), Net Return (Rs/ha) and Benefit - Cost Ratio of different

Treatments
S. Gross Return | Net Return | B:C
No Treatment (Rs/ha) (Rs/ha) | Ratio
1 | T1 (5 kg soil + 50 ml NPK consortia) 285000 260000 10.4
2 | T2 (5kg soil + 50 gm Pseudomonas ) 256880 231880 10.27
T3 (5 kg Soil + 25ml NPK consortia + 25
3 gm Pseudomonas) 358910 333910 14.35
T4 (5 kg Vermicompost + 50 ml NPK
4 consortia) 306660 281660 12.26
5 T5 (5 kg Vermicompost + 50 gm 315970 990970 12,63
Pseudomonas)
5 T6 (5 kg Vermicompost + 25 ml NPK 383040 358040 15.32
consortia + 25gm Pseudomonas)
7 | T7 (5 kg Vermicompost) 345420 320420 13.89
8 | T8 (Sea Extract) 234840 209840 9.39
9 | T9 (Control) 175750 150750 7.03

4. Conclusion
The present study has revealed that there is a huge potential for the use of bio-fertilizer in a
wide variety of crop plants. Application of bio-fertilizer promote healthy growth and yield of
plants along with enhancing sustainability of soil. Therefore, linseed must be grown
successfully with combined application of Vermicompost + bio fertilizers for higher values
with sustained the soil of tarai region is very fertile and support to number of crops district
Dehradun Uttarakhand. Finally, it was concluded that combined application of organic as
well as bio fertilizers played more effective role both for quantitative characters as compare
to single application of them. This will reduce the cost if cultivation and improve soil

fertility.
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