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ABSTRACT

The Field experiment was conducted in a Randomized block Design (RBD) with three replications
during Rabi, 2020-2021 at Naini Agricultural Institute, Sam Higginbottom University of Agriculture
Technology and Sciences, Prayagraj. The genetically pure seeds of Mustard variety Pusa-21 were
used for the study. The mustard seeds primed with botanicals and chemicals( Vermiwash,
Panchagavya, Azatobactor, NaCl , KNOs, Neem leaf, Parthenium leaf and FYM) were subjected to
study in field experiment of growth and yield parameters were recorded. Objectives of the topic are
to evaluate the Influence of bio fertilizer and organic seed treatment on growth, yield and yield
attributing traits of mustard crop and to find out the suitable pre-sowing seed treatment for mustard
crop. Analysis of variance revealed significant mean sum of squares due to seed priming
treatments. The highest germination percent (88.89),plant height (132.53 cm), number of
branches(12.60 per plant), yield attributing parameters in mustard as number of silique per plant
(292.87), number of seeds per silique (18.73), seed yield per plant (17.73 gm/plant), seed yield per
plot (214.33 gm/ plot), biological yield per plot (443.15/ plot), seed yield per hectare (2143.33 kg/
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ha), biological yield per hectare (5140 kg/ ha) and harvest index (41.69) showing better result when
treated with treatment vermiwash 5 % for 12 hours. Remaining treatments i.e, treatment with
panchgavya 5 % & 3 %, azotobactor 3 % & 2 %, NaCl 0.5 % & 0.1 %, KNO30.5 % & 0.1 %, neem
leaf extract, parthenium leaf extract for and fym 2 % for 12 hours recorded the second most
effective treatments and observed significantly superior. It
solution) found superior in all the growth and yield parameters.

concluded that Ts (vermiwash 5%

Keywords: Vermiwash; panchagavya; azotobactor; growth and yield attributes.

1. INTRODUCTION

Mustard is a crop of rabi season belongs to
family of brassicaceae,it is self- pollinated crop
and chromosome number 2n=36, origin Southern
Mediterranean region. which incorporates
broccoli, cabbage, Brussels sprouts, rapeseeds,
field rape, canola, Ethiopian mustard and black
mustard (Brassica nigra). Indian mustard
(Brassica juncea) is a could be a shut relative to
canola (B. napus) and Ethiopian mustard (B.
campestrus).

It is widely cultivated in tropical and sub tropical
areas of the globe. Globally, it is principally
cultivated in India, Canada, China, Pakistan,
Poland, Bangladesh, Sweden and France
whereas in India it is cultivated in states of
Rajasthan, Uttar Pradesh, Haryana, Madhya
Pradesh, Gujarat, Jharkhand, Assam, Bihar,
Punjab and West Bengal. India contributes about
35% area of the total mustard cultivated space of
world with 16% of shares in production. Total
area under cultivation of mustard crop is about
5.96 million hectare. Major manufacturing states
are Rajasthan, Haryana, Madhya Pradesh,
UttarPradesh and West Bengal. Total production
of mustard in India is about 8.32 million tonnes
along with the productivity of 1397 kg/ ha [1].
Mustard oil is one in every of the key edible oils
in India. Mustard oil additionally got medicative
importance. Residual a part of seeds is
employed as oxen feed and in fertilizer. Indian
mustard (Brassica juncea L.) may be a growing
plant which produces a high biomass even in
heavy metal polluted soils.

Mustard seed contain regarding 35% to 46% oil
and is that third leading supply of oil within the
world when soya bean oil and vegetable oil.
Mustard seed contain concerning 40-50%
supermolecule and is world's second leading
sources of organic compound meal when
soybean flour. India is that the fifth major
mustard manufacturing country and fourth major
mustard overwhelming country within the world.
Except for extracting oil, seeds are used directly

among the preparation of just about all Indian
curries notably during a process called “tadka”.
India occupies the primary position both in area
and production of mustard.

The requirement of vegetable oils and fats are
going to be a lot of higher in returning years in
view of ever increasing population. India would
wish 58 million tonnes of oilseeds by 2020 for
maintaining minimum edible oil demand of 12 kg
capita-1 annum-1 [2] from this level of 8.2 kg [3].
Among the oilseeds crop, seed and mustard
occupy rank next to soybean in land area and
production. The inadequate offer of inputs
typically results in limit the vyield potential of
oilseed and mustard [4].

Mustard responds favorably to bio- fertilizers,
viz., azotobacter and phosphorus solubilizing
being (PSB) [5]. Visible of the escalating price of
fertilizers and its unwell effects on soil health,
there’s a desire to specialize in integrated
nutrient offer system which will improve crop
production with reduced price of cultivation.
Biofertilizers are reported to enhance the yield of
Indian mustard [6], which is mainly attributed to
better N nutrition through N2 - fixation,
enhancement of nutrient availability and uptake
and production of growth hormones like indol
ethanoic acid, gibberellins etc. [7,8].

Identification of the essential inputs to boost the
mustard production is would like of hour. Except
for improved varieties and even handed
irrigation, use of balanced fertilizers is essential
for realizing higher yield. Indian soils are getting
deficient in N, P, K in conjunction with S, Zn, and
B thanks to intensive cultivation and use of high
analysis fertilizers [9]. Beneath such scenario
organic manures are often exploited to spice up
the soil health condition vis-a-vis production of
crops and to enchance fertilizer use potency.
However, the use of total organic or inorganic
nutrient sources has some limitations [10].
Balanced combination of FYM, biofertilizers and
chemical fertilizers facilitate profitable and
property production [11]. Hence, a field study
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was conducted to assess the response of Indian

mustard (Brassica juncea L.) to integrated
nutrient management
Seed priming is a technique to reduce

emergence time, accomplish uniform emergence
time, higher algometrical (changes in growth of
plant parts over time) attributes and provide
requisite exchange several farming and field
crops. Varied pre-hydration or priming treatments
are been used to increase the speed and
synchroneity of seed germination [12]. Common
priming techniques embrace hydropriming,
halopriming osmopriming. Hydropriming
contributes to important improvement in seed
germination and seed plant in many plant
species. Just like alternative priming techniques,
hydropriming typically enhances seed
germination and seed plant emergence, though
there are exceptions. Throughout priming, seeds
are partly hydrous in order that pregerminative
metabolic activities proceed, whereas radical
protrusion is prevented, then are dried back to
the primary moisture level.

2. MATERIALS AND METHODS

The experimental material for present
investigation comprised of 12 priming treatments
together with management on flavoring. The
experiment was conducted in Randomized block
design (RBD) with 3 replications.

2.1 Treatments Details

The genetically pure seeds of mustard var. pusa-
21 was used for the study. Pusa-21 seeds are
very bold type with pearly black colour and were
subjected to numerous treatments like,

1) NaCl -0.5%(12hrs),

2) NaCl -0.1%(12hrs),

3) KNOs-0.1%(12hrs),

4) KNOs -0.5%(12hrs),

5) Azotobactor-2%(12hrs),

6) Azotobactor-3%(12hrs),

7) FYM-2%(12hrs),

8) Vermiwash -3%(12hrs),

9) Panchagavya-5%(12hrs),
10) Panchagavya-3%(12hrs),
11) Parthenium leaf extract-5%(12hrs),
12) Neem leaf extract-5%(12hrs)

along with distilled water and dry seed as control.
The seeds were wused for numerous
spermatophyte characters viz. percent field
emergence,plant height, range of branches per

plant, number of silique per plant, number of
seeds per silique, seed yield per plant, seed yield
per plot, biological yield per plot and harvest
index.

For the preparation of solution of the vermiwash,
to prepare 3% solution of vermiwash, 30 ml
vermiwash liquid were taken in a beaker and
the chemical were added in 1000 ml. of distilled
water with constant stirring. The volume of
solution will finally constitute to one litter, and
then it became 6% stock solution of vermiwash
and so on. after preparation of solution of
panchagavya, azactobactor, vermiwash and
plant extract, mustard seeds were soaked in
required solution for 12 hrs at 25°C temperature.
untreated seed is called as control. after 12
hours of soaking the solution were drained out
from the beaker and presoaked were air dried to
original weight and then placed for germination in
laboratory under controlled condition. after seed
treatments seed were sown in field for occurring
field observation.

3. RESULTS AND DISCUSSION

3.1 The average Percent Field Emergence
at 4,7,10 Days after Sowing

The percent field emergence was
between 88.89 to 57.78 percent.

ranged

Seed primed in vermiwash 5% for 12 hours
resulted in the highest percent field emergence
with 82.22 percent and recorded superior
treatment among all. Seed soaked in azotobactor
2% for 12 hours was found at par with superior
treatment with 82.22 percent, followed by NaCl .
0.5% and panchgavya 5% with 80.00 and 80.00
percent respectively [13,14].

3.2 The Average Plant Height of Mustard
at 40, 60 and 90 Days after Sowing
(DAS)

The average plant height was ranged between
132.53 t0 97.13.

Seed primed in vermiwash 5% for 12 hours
resulted in the highest average plant height with
132.53 and recorded superior treatment among
all. Seed soaked in panchgavya 3% for 12 hours
was found at par with superior treatment with
128.73, followed by azotobactor 2% with 125.00
[15-19].
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3.3 The Average Number of Branches in
Mustard

The average number of branches was ranged
between 12.60 to 6.40.

Seed primed in vermiwash 5% for 12 hours
resulted in the highest average number of
branches with 12.60 and recorded superior
treatment among all. Seed soaked in
panchgavya 5% for 12 hours was found at par
with superior treatment with 11.73, followed by
azotobactor 2% with 11.67 respectively [20,21].

3.4 The Average Number of Silique per
Plant in Mustard

The average number of siligue per plant was
ranged between 292.87 to 179.47. Seed primed
in vermiwash 5% for 12 hours resulted in the
highest average number of silique per plant with
292.87 and recorded superior treatment among
all. Seed soaked in panchgavya 5% for 12 hours
was found at par with superior treatment with
281.93 silique per plant, followed by azotobactor
2% with 271.87 silique per plant [22,17].

3.5The Average Number of Seeds per
Silique in Mustard

The average number of seeds per silique was
ranged between 18.73 to 10.20 seeds per
silique. Seed primed in vermiwash 5% for 12
hours resulted in the highest average number of
seeds per silique with 18.73 seeds per silique
and recorded superior treatment among all. Seed
soaked in panchgavya 5% for 12 hours was
found at par with superior treatment with 18.20
seeds per silique, followed by azotobactor 2%,
panchgavya 3%, NaCl 0.5%, NaCl 0.1%, neem
leaf extract 5% and KNOsz 0.5% with 17.93,
17.87, 17.67, 17.13, 17.07, 16.80 and 16.67
seeds per silique respectively [17].

3.6 The Average Seed Yield per Plant in
Mustard

The average seed vyield per plant was ranged
between 17.73 to 7.69 gm/plant. Seed primed in
vermiwash 5% for 12 hours resulted in the
highest average seed yield per plant with 17.73
gm/plant and recorded superior treatment among
all. Seed soaked in panchgavya 5% for 12 hours
was found at par with superior treatment with
16.05 gm/plant, followed by azotobactor 3% with
15.89 gm/plant respectively.

3.7 The Average Seed Yield per Plot in
Mustard

The seed vyield per plot was ranged between
214.14 to 126.33 gm/ plot. Seed primed in
vermiwash 5% for 12 hours resulted in the
highest seed vyield per plot with 214.14 gm/ plot
and recorded superior treatment among all. Seed
soaked in panchgavya 5% for 12 hours was
found at par with superior treatment with 200.33
gm/ plot, followed by azotobactor 3%,
panchgavya 3% and azotobactor 2% with
198.67, 182.33 and 182.00 gm/ plot respectively
[14,23,16,22,18,24,25].

3.8 The Biological
Mustard

Yield per Plot in

The data on biological yield per plot was ranged
between 514.00 to 336.00 gm/ plot. Seed primed
in vermiwash 5% for 12 hours resulted in the
highest biological yield per plot with 514.00 gm/
plot and recorded superior treatment among all.
Seed soaked in panchgavya 5% for 12 hours
was found at par with superior treatment with
507.33 gm/ plot, followed by panchgavya 3%,
azotobactor 3%, neem leaf extract 5%,
parthenium leaf extract 5%, NaCl 0.1% and
KNOs 0.1% with 500.00, 484.33, 458.67, 452.00,
444.00 and 443.67 gm/ plot respectively.

3.9The Seed Yield per
Mustard

Hectare in

The seed vyield per plot was ranged between
2143.33 to 1263.33 kg/ hectare. Seed primed in
vermiwash 5% for 12 hours resulted in the
highest seed vyield per hectare with 2143.33 kg/
hectare and recorded superior treatment among
all. Seed soaked in panchgavya 5% for 12 hours
was found at par with superior treatment with
2003.33 gm/ plot, followed by azotobactor 3%,

panchgavya 3% and azotobactor 2% with
1986.67, 1823.33 and 1820.00 gm/ plot
respectively.

3.10 The Biological Yield per Hectare in
Mustard

The data on biological yield per hectare was
ranged between 5140 to 3260.00 kg/ ha. Seed
primed in vermiwash 5% for 12 hours resulted in
the highest biological yield per hectare with 5140
kg/ ha and recorded superior treatment among
all. Seed soaked in panchgavya 5% for 12 hours
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was found at par with superior treatment with
5073.33 kg/ ha, followed by panchgavya 3%,
azotobactor 3%, neem leaf extract 5%,
parthenium Leaf extract 5%, NaCl 0.1% and
KNOs 0.1% with 5000.00, 4843.33, 4586.67,
4520.00, 4440.00 and 4436.67 gm/ plot
respectively.

3.11 The Harvest Index in Mustard

The data on harvest index was ranged between
41.69 to 37.09. Seed primed in vermiwash 5%
for 12 hours resulted in the highest harvest index
with 41.69 and recorded superior treatment
among all. Seed soaked in azotobactor 3% for 12
hours was found at par with superior treatment
with harvest index of 41.02 followed by
azotobactor 2% and panchagavya 5% 40.90 and
39.49 respectively. The lowest harvest index was
recorded in NaCl 0.5% and parthenium leaf
extract 5% treatment with 37.09 and 37.09 [17].

The results revealed that among the all
treatment wused for priming, the seeds
primed with vermiwash 5% recorded the most
effective results in growth parameters and
showed highest emergence percent with 33.33,
62.22 and 88.89 percent after 4, 7 and 10 days
after sowing respectively, it also recorded
maximum height with 18.87, 98.60 and 132.53
cm at 45, 60 and 90 days after sowing
respectively. same treatment i.e., vermiwash 5%
recorded maximum number of branches with
12.60 per plant.

Similar results were also recorded in different
yield attributing parameters in mustard as
number of silique per plant (292.87), number of
seeds per silique (18.73), seed yield per plant
(17.73 gm/plant), seed yield per plot (214.33 gm/
plot), biological yield per plot (443.15/ plot), seed
yield per hectare (2143.33 kg/ ha), biological
yield per hectare (5140 kg/ ha) and harvest index
(41.69) showing most superior values when
treated with treatment vermiwash 5% for 12
hours.

Remaining treatments i.e, treatment with
panchgavya 5% & 3%, azotobactor 3% & 2%,
NaCl 0.5% & 0.1%, KNOs 0.5% & 0.1%, neem
leaf extract, parthenium leaf extract for and fym
2% for 12 hours recorded the second most
effective treatments.

Seed priming is a technique to reduce
emergence time, accomplish uniform emergence

time, better algometric (changes in growth of
plant parts over time) attributes and provide
requisite stand in many horticultural and field
crops. Various pre-hydration or priming
treatments have been employed to increase the
speed and synchrony of seed germination [12].

Common priming techniques include
hydropriming, halopriming osmopriming.
Hydropriming contributes to significant

improvement in seed germination and seedling
growth in different plant species. Similar to other
priming techniques, hydropriming generally
enhances seed germination and seedling
emergence, although there are exceptions.
During priming, seeds are partially hydrated so
that pregerminative metabolic activities proceed,
while radical protrusion is prevented, and then
are dried back to the original moisture level.

The similar results also observed by Dwivedi et
al. [26] observed that the treatment T5 (Rec.
NPK + Vermiwash) recorded maximum plant
height (16.10cm., 115.40cm. and 163.19 cm.) at
30, 60 and 90 DAS, maximum number of
branches i.e. 2.46 and 4.13 per plant at 60 and
90 DAS respectively. Also recorded maximum
number of fruits per plant, fruit yield per plant and
fruit yield per hectare was recorded in treatment
T5 (Rec. NPK + Vermiwash).

Similarly, Rathod et al. [27] recorded seed
soaking in vermiwash for 8 hours resulted in
early highest emergence (33.33 plants /m),
higher plant height (36.8 cm), total dry matter
production (24.8 g plant-1), required minimum
duration for fist (32.2 days) and 50% flowering
(45.2 days). This treatment also exhibited
maximum number of pods per plant (37.3), pod
weight per plant (83.93 g), seed weight per plant
(10.48 g), 100 seed weight (19.87 g), seed yield
(1341 kg/ ha), haulm yield (3353 kg /ha) and
harvest index (28.57).

Francisco et al. [28] recorded that the application
100% vermiwash improved the yield per hectare,
root length and yield of mungbean.

Jadhav et al. [29] observed that the treatment T5
(100 % RDF as fertigation and 2% vermiwash) at
15, 30 and 45 DAS had significantly higher plant
height (84.10cm), root length (18.37 cm), number
of branches-1 (6.80), total number of pods plant-
1 (34.48), straw weight plot-1 (0.85 kg), seed
weight (1161.33 kg) and straw kg), seed weight
(1161.33 kg) and straw weight (2833.73 kg) ha-1,
respectively.
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Table 1. Mean performance of different treatment for pre growth parameters in mustard (Brassica nigra L.)

Tr. No. Treatment details Percent field emergence Plant height Number of branches
4 DAS 7 DAS 10 DAS 45 DAS 60 DAS 90 DAS
To Control 8.89 35.56 57.78 12.60 79.73 97.13 6.40
T1 NaCl 17.78 53.33 68.89 17.00 86.27 118.07 9.40
T2 NaCl 8.89 48.89 80.00 17.00 89.07 104.93 10.07
T3 KNOs 17.78 60.00 66.67 17.07 83.80 113.60 9.80
T4 KNO3 11.11 53.33 73.33 16.87 87.93 105.00 10.27
Ts Azotobactor 28.89 60.00 82.22 17.07 95.07 125.00 11.00
Te Azotobactor 24.44 55.56 75.56 15.40 94.80 111.27 11.67
T7 FYM 15.56 48.89 68.89 16.33 94.00 118.13 10.73
Ts Vermiwash 33.33 62.22 88.89 18.87 98.60 132.53 12.60
To Panchgavya 28.89 55.56 80.00 17.27 98.00 112.73 11.73
T1o Panchgavya 17.78 48.89 75.56 17.00 92.07 128.73 11.33
Tu Parthenium leaf extract 15.56 51.11 73.33 15.80 90.53 106.20 10.67
T2 Neem leaf extract 17.78 51.11 71.11 14.00 94.47 116.27 10.87
SE(m) 141 3.18 3.88 0.79 3.04 4.02 0.38
CD at 5% 4.12 9.29 11.32 2.32 8.88 11.74 111
CV % 12.89 10.47 9.07 8.42 5.79 6.08 6.28
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Table 2. Mean performance of different treatment for yield parameters in mustard (Brassica nigra L.)

Tr. Treatment Number of silique  Number of Seed yield Seed yield Biological Seed yield Biological yield Harvest
nu details per plant seeds per per plant per plot yield per per hectare  per hectare Index
silique plot

To Control 179.47 10.20 7.69 126.33 326.00 1263.33 3260.00 38.75
T1 NaCl 218.40 17.13 12.81 150.33 384.00 1503.33 3840.00 39.15
T2 NaCl 184.87 17.07 10.81 164.67 444.00 1646.67 4440.00 37.09
T3 KNOs 225.07 15.33 11.49 169.67 443.67 1696.67 4436.67 38.24
T4 KNOs 229.33 16.67 10.06 143.67 381.00 1436.67 3810.00 37.71
Ts Azotobactor 271.87 17.93 12.05 182.00 439.33 1820.00 4393.33 40.90
Te Azotobactor 237.60 17.87 15.89 198.67 484.33 1986.67 4843.33 41.02
T7 FYM 232.80 15.53 11.97 163.33 431.33 1633.33 4313.33 37.87
Ts Vermiwash 292.87 18.73 17.73 214.33 514.00 2143.33 5140.00 41.69
To Panchgavya 281.93 18.20 16.05 200.33 507.33 2003.33 5073.33 39.49
T1o Panchgavya 237.80 17.67 11.13 182.33 500.00 1823.33 5000.00 36.47
Tu Parthenium 184.13 15.80 13.32 167.67 452.00 1676.67 4520.00 37.09

leaf extract
T12 Neem leaf 209.27 16.80 10.22 178.67 458.67 1786.67 4586.67 38.95

extract

SE(m) 17.96 0.73 0.89 11.47 24.27 14.71 242.56

CD at 5% 52.43 2.13 2.59 33.48 70.85 334.81 707.99

CV % 13.55 7.64 12.39 11.52 9.48 11.52 9.47
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4. CONCLUSION

It is concluded from the present investigation of
seed treatments with different kind of priming
were found affecting significantly different
characters of growth and yield under study in
mustard.The treatment Ts (vermiwash 5%
solution) found superior in all the growth and
yield parameters followed by Ts (panchagavya
5% solution), Ts (azatobactor 3% solution), Tio
(panchagavya 3% solution), Te (azatobactor 2%
solution). it can be concluded that seed quality
could be improved through pre-soaking
treatments with cheap, non-toxic and ecofriendly
organic sources. These results have great
practical significance, since it indicates the
possibility of upgrading the quality of seed with
help of simple seed treatment like vermiwash,
panchagavya, azatobactor. Looking at the cost of
organic substances, these organics are cheaper
and easy to be practiced by everyone at rural
area.Thus ,Seed priming with vermiwash is
useful for improving yield in mustard. Further
investigations under field conditions might be
needed to clarify the role of bio-fertilizer and
organic in mustard and other crops for
commercial cultivation by farmers.

ACKNOWLEDGEMENTS

The authors are thankful to the, Govt. of U.P
University official, HOD of the Department of
Genetics and Plant Breeding Dr. Suresh
B.G(late), for his continuous support during covid
pandemic. NAI, Sam Higginbottom University of
Agriculture, Technology and Sciences,
Prayagraj U.P., and for government of Uttar
Pradesh for providing all necessary facilities and
support.

COMPETING INTERESTS

Authors have declared that

interests exist.

no competing

REFERENCES

1. Agriculture Statistics at Glance 2018,
Government of India.

2. Mittal S. Demand Supply Trend and
Projections of Food in India. Indian Council
for Research on International Economic
Relations. 2008;1-20.

3. Anonymous. Agricultural Statistics at a
Glance. Directorate of Economics and
Statistics, Govt. of India; 2007.

10.

11.

12.

13.

14.

156

Anonymous. Agricultural statistics at a
glance. Department of Agriculture and Co-
operation, Ministry of Agriculture, Govt. of
India; 2006.

Vyas, S.P. Efficacy of biofertilizer on
Brassica genotypes in arid Gujarat.
Fertilizer News. 2003; 48:49-51.

Suneja S, Lakshminaraya K. Isolation of
siderophore negative mutants of
Azotobacter chroococcum and studied on
the role of siderophores in mustard yield.
International Journal of Plant Physiology
and Biochemistry. 2001;6:190-193.

Antoun H, Beachamp CJ, Goussard N,
Chabot R, Lalande R. Potential of
Rhizobium and Bradyrhizobium species as
plant growth promoting rhizobacteria on
nonlegumes: Effects on radishes
(Rhaphanus sativus L.). Plant Soil.
1998;204:56-67.

Wani SP, Chandrapalaiah S, Zambrem
MA, Lee KK. Association between
nitrogen-fixation bacteria and pearl millet
plants, responses mechanisms and
resistance. Plant Soil. 1998;110: 284-302.

Srivastava PC, Singh SK, Mishra B. Crop
response and profitability to applied
secondary and micro nutrients in cereals.
Indian J. Fert. 2006;2:45-51.

Kandpal BK. Integrated nutrient
management in relation to growth, yield
and quality of Brassica carinata A. Braun
and its residual effect on succeeding rice.
Ph.D Thesis, G.B.P.U.A &T, Pantnagar;
2001.

Singh R, Sinsinwar BS. Effect of integrated
nutrient management on growth, yield, oil
content and nutreint uptake of Indian
mustard (Brassica juncea). The Indian
Journal of Agricultural Sciences. 2006;
76:322-24.

Bradford KJ. Horticulture
Alexandria. 1986;21:1105-1112.

Amarnath BH, Chaurasia AK, Kumar A,
Chaurasia N, Vivekanad V, Singh AK.
Effect of priming with botanicals and
animal waste on germination and seedling
vigour in sorghum (Sorghum bicolor L.)
seeds, Advances in Applied Science
Research. 2015;6(10):73-77.

Esakkiammal B, Lakshmibai L, Sornalatha
S. Studies on the combined effect of
vermicompost and vermiwash prepared
from organic wastes by earthworms on
thesss growth and yield parameters of

science.



15.

16.

17.

18.

19.

20.

21.

22.

Manjunadh et al.;

dolichous lab lab. Asian Journal of
Pharmaceutical Science & Technology.
2015;5(4):246-252.

Kalita N, Bhuyan S, Maibangsa S, Saud
RK. Effect of biofertilizer seed treatment on
growth, vyield and economics of toria
(Brassica Campestris L.) under rainfed
condition in hill zone of Assam. Current
Agriculture Research Journal. ISSN: 2347-
4688. 2019;7(3):332-336.

Pati P, Baliarsingh A, Dash D.K. and Naik
P. Response of biofertilizer application in
toria (Brassica rapa var toria), Environment
and Ecology. 2016;34:4B:2059-2062 ref.9
Saini LB, George PJ, Bhadana SS. Effect
of Nitrogen Management and Biofertilizers

on Growth and Yield of Rapeseed
(Brassica campestris var. toria).
International Journal of Current
Microbiology and Applied Sciences.

2017;6(8):2652-2658.

Sonali Rajasooriya AP, Karunarathna B.
Application of vermiwash on growth and
yield of green gram (Vigna radiata) in
sandy regosol. AGRIEAST. 2020;14(2):31-
42.

Sundararasu K. Effect of vermiwash on
growth and yielding pattern of selected
vegetable crop Chilli, (Capsicum annuum).
International Journal of Advanced
Research in Biological Sciences. 2016;
3(9):155-160.

Anandhi M, Ramar A, Jegadeeswari V,
Srinivasan S. Effect of bio-stimulants and
growth regulators on plant growth and
herbage vyield of fenugreek (Trigonella

foenum- graecum L). Journal of
Pharmacognosy and  Phytochemistry.
2019;8(3):3364-3367.

Rajan MR, Murugesan P. Influence of

vermiwash on germination and growth of
cow pea Vigna ungiculata and Rice Oryza
sativa. IOSR Journal of Pharmacy.
2012;2(6):31-34.

Rahul Reddy Y, Prashant Kumar Rai, Rai
AK, Bineeta M. Bara. Study on the effect of

23.

24.

25.

26.

27.

28.

29.

IJPSS, 33(20): 149-157, 2021, Article no.lJPSS.74518

different pre-sowing seed treatment on
seed quality of mustard (Brassica junecea
L.). International Journal of Current
Microbiology and Applied Sciences.
2019;8(09):26-32.

Kumar V, Singh S. Effect of fertilizers,
biofertilizers and farmyard manure on
sustainable production of Indian mustard
(Brassica juncea), Annals of Plant and Soil
Research. 2019;21(1): 25 -29.

Suneja S, Yana KL. isolation of
siderophore negative mutants of
azotobacter chroococcum and studies on
the role of siderophores in mdstard vyield.
Indian Journal of Plant Physiology's.
2001;6(2):190-193.

Tripathi MK, Chaturvedi S, Shuklaand DK,
Saini SK. Influence of integrated nutrient
management on growth, yield and quality
of Indian mustard (Brassica juncea L.) in
tarai region of northern India, Journal of
Crop and Weed. 2011;7(2):104-107.

Dwivedi M, Patel S, Dubey A, Mishra P,
Sengupta SK. Response of vermiwash,
vermicompost and NPK on growth and
yield of okra (Abelmoschus esculentus L.)
cv. VRO 6, International Journal of
Chemical Studies. 2019;6(3):3001-3007.

Rathod PS, Bellad SB, Patil DH, Dodamani
BM. Effect of seed priming on growth and
productivity of chickpea of chickpea (cicer
arietinum) under rainfed conditions of
Karnataka. The Biosean. 2016;11(4):2695-
2698.

Francisco AS, Estaben JEC, Arcilla jr. FE.
Agronomic performance of mungbean
(Vigna Radiata) using vermiwash and seed
inoculant. International Journal of Ecology
and Conservation. 2019;29:2244-1581.
Jadhav PB, Patil NB, Saravaiya SN,
Dekhane SS, Tekale GS, Harad NB,
Jadhav KP, Patel DJ. Effect of different
level of vermiwash spray on growth and
yield of fenugeek cv. local. International
Journal of Development Research.
2014;4(8):1547-1549.

© 2021 Manjunadh et al.; This is an Open Access atrticle distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:
https://www.sdiarticle4.com/review-history/74518

157


http://creativecommons.org/licenses/by/4.0

	International Journal of Plant & Soil Science
	33(20): 149-157, 2021; Article no.IJPSS.74518

	ABSTRACT
	1. INTRODUCTION
	2. MATERIALS AND METHODS
	3. RESULTS AND DISCUSSION

