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Composting is an alternative for recycling biodegradable organic waste, transforming it
into organic fertilizer that can be used as agricultural nutrients, avoiding its disposal in
landfills. This study evaluated the composting of Jyoti Nivas college hostel kitchen
waste using Arka Microbial Consortium, with a view to its applications on Germination
percentage, Seed Vigour Index and plant growth parameters of French bean (Arka
arjun) and Amaranthus (Arka arunima) seeds. Arka microbial consortium (AMC) is
carrier based product which contain nitrogen fixing, potassium and zinc solubilizing
plant growth promoting microbes used as decomposers. The experiment was conducted
under greenhouse conditions in a randomized block design, with two treatments and
three replicates. Assessments of plant growth parameters were performed and results
suggest that using Arka Microbial Consortium with bio compost is suitable for better
production French bean (Arka arjun) and Amaranthus (Arka arunima) seeds that may
increase soil fertility and this integrated approach could be contributed to improve crop
production.

Introduction

dumped in open areas, which may cause health
and environmental issues. In addition, the

The management of municipal solid wastes is a
problem faced by all developing countries. The
rapid pace of growth of population, economic
activity, urbanization and industrialization is
associated with accelerated waste generation
(Srivastava et al., 2015; Kumar et al.,, 2017;
ButuandMshelia, 2014). Therefore, inadequate
waste management is a serious environmental
problem, which is even more pronounced when it
comes to biodegradable municipal solid wastes.
Biodegradable solid wastes are usually incinerated
(Agarwal et al.,, 2005; Taylan et al., 2008) or

incineration of biodegradable wastes with a high
moisture content results in the release of dioxins
(Katami et al., 2004), highly toxic and persistent
pollutants that pose a threat to humans and the
environment (Paritosh et al.,, 2017). In this
context, there is a need to prioritize the
management of biodegradable solid wastes, which
can be undertaken by responsible governmental
authorities as well as non-governmental entities
(associations, cooperatives and companies).

Composting has several advantages over
incineration and land filling, and it is an effective
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solution to recycle such wastes. This is because it
has lower operating costs, reduces environmental
impacts and, most importantly, the final product
can be used as fertilizer (Li et al.,, 2013). This
technique not only reduces the amount of waste
sent to landfills, but also contributes to social,
ecological and economic improvement, being the
best alternative for the management and
transformation of organic waste.

In India, there are highly populated urban areas
where the production of a large amount of
household compost which could be used as
fertilizer in nearby agricultural fields would be
possible (Vich et al., 2017). From a sustainability
point of view, household organic waste must be
efficiently reused in the economic and productive
cycle before its final disposal (Ferreira et al., 2018).

Use of biocompost for vegetable production in
large scale can solve the problem for disposal of
wastes and also solve the lack of organic matter.
Therefore, the main objectives of this present
investigation were to evaluate the effect of different
doses of biocompost with the combination of Arka
Microbial Consortium on seed germination and
growth parameters of French bean (Arka arjun)
and Amaranthus (Arka arunima) seeds.

Materials and methods

Sample collection

Kitchen wastes were collected from Jyoti Nivas
College girls hostels, Bengaluru in sterile polythene
bag and the collected wastes were brought to
laboratory = immediately  before indigenous
decomposition

Production of Bio compost

For production of Bio compost, 20 kg kitchen
waste was collected from Jyoti Nivas College
hostel, Bengaluru and chopped into small pieces
and pile method was followed (Rahman, 2009).
Compost pile contained 20 kg of chopped kitchen
waste, soil, 1 kg cocopeat and 20 ml AMC (Arka
Microbial Consortium) were used as an effective
enhancer, which were collected from the
Biotechnology and Microbiology laboratory, Indian
Institute of Horticulture Research (ITHR),
Bengaluru. The dimension of pile was

approximately 60 cm (width) x 132 cm (length) x
60 cm (height). Soil, cocopeat, AMC and chopped
kitchen waste arranged in different layers and
finally covered with polythene sheet. Every seven
days, the moisture content of the experiment was
adjusted to 60 % through the addition of water
before and during the composting process
continued. When the temperature in compost piles
reached the ambient temperature, addition of
water was stopped although the composting
process continued. Each compost pile was
manually mixed with a shovel for about 10 minutes
to turn the pile and provide aeration. This was
done every 15 days until the compost piles reached
maturity. At 15th day after turning the compost
piles a 50 gm sub-samples was randomly collected
from the compost pile and analyzed using some
physical, biological and chemical parameters. After
15 days of composting, when the compost was
matured, it was used to assay the effect of bio
compost on growth and germination percentage of
French bean (Arka arjun) and Amaranthus (Arka
arunima) seeds.

Experimental design

An experiment was conducted at Botanical Garden,
Jyoti Nivas College, Bengaluru during November
2019 to February 2020 to assay the effect of bio
compost with the combination of Arka Microbial
Consortium, on Germination percentage, Seed
Vigour Index and plant growth parameters of Arka
arjun  (French bean) and Arka arunima
(Amaranthus) seeds. The Botanical Garden was
raised under 30 per cent shade net. The
experiment was laid out in Completely
Randomized block design 2x1 m size. Three
replications were maintained for each treatment.
The media comprised of soil, coco peat, bio
compost and Arka microbial consortium with two
treatment combinations and replicated thrice. The
healthy seeds of Arka arunima —-Amaranthus
(Amaranthus tricolor L.) and Arka arjun -French
bean, (Phaseolus vulgaris L.) were collected from
the Agriculture Department of Indian Institute of
Horticulture Research (ITHR) Bengaluru and sown
in pots as per the treatment combinations. Three
replicates were selected randomly for recording
observations in each treatment and data were
recorded on germination percentage, seed vigour
Index, survival and other plant growth parameters
at 15%, 3ot 60t and gothdays after seed sown.
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Germination percentage was calculated by number
of germinated seeds divided by the total number of
seeds sown in pots and multiplied by 100.
Germination period was calculated as the
difference between initial and final emergence
(number of days). For determination of seedling
vigour index 5 seedlings were randomly selected
from each pot and their individual shoot and root
length were measured. The vigour of the seedlings
was determined by following the formula of Abdul-
Baki and Anderson (1973). Vigor index = [mean of
root length (cm) + mean of shoot length (cm)] x
percentage of seed germinations.

Data analysis

The experiment was carried out following
Randomized Block Design (RBD) with three
replicates and 10 plants were used in each
replicates. Data on plant growth parameters were
recorded and statistically analyzed with the help of
computer package program SPSS (SPSS Inc,
Chicago, IL, USA) for DMRT test.

Results and discussion

The germination of French bean and Amaranthus
seeds, and seedling parameters parameters as
influenced by Arka Microbial Consortium (AMC)
are presented in Tables 1 -4.

Table 1. Effect of biocompost with the use of Arka microbial consortium (AMC) on French bean (Arka arjun) seeds.

Treatment Germination Period Germination Shoot height Root Vigour
(Days) (days) (%) (cm) length(cm) Index
15 8 60 5.5 3.43 330

30 8 70 5.85 3.49 409.5
45 6 90 6.66 3.78 599.4
60 6 90 7.11 3.88 639.9
SEm(+) 0.25 0.4 0.16 0.8 0.26
CD at 5% 0.76 1.23 0.47 2.42 0.78
Table 2. Effect of biocompost ( without AMC) on French bean (Arka arjun ) seeds.

Treatment Germination Period Germination Shoot height Root Vigour
(Days) (days) (%) (cm) length(cm) Index
15 8 30 4.3 2.82 129

30 8 60 4.66 2.87 279.6
45 6 70 5.57 3.65 389.9
60 6 70 5.71 3.74 399.7
SEm(+) 1.23 0.87 0.21 0.31 0.64
CD at 5% 3.73 2.65 0.63 0.9 1.84

Table 3. Effect of biocompost with the use of Arka microbial consortium (AMC) on Amaranthus (Arka arunima) seeds.

Treatment Germination Germination Shoot Height Root Vigour

(Days) Period (days) (%) (cm) length(cm) Index

15 8 25 1.38 0.22 34.5

30 8 50 1.62 0.26 81

45 6 70 2 0.28 140

60 6 8o 2.48 0.3 198.4

SEm(+) 0.31 0.64 0.1 0.1 0.23

CD at 5% 0.9 1.23 0.27 0.15 0.73
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Table 4. Effect of biocompost (without AMC) on Amaranthus (Arka arunima) seeds.

Treatment Germination Germinatio  Shoot height Root length Vigour
(Days) Period (days) n (%) (cm) (cm) Index
15 8 20 1.06 0.16 21.2

30 8 35 1.16 0.16 40.6

45 6 60 1.6 0.24 96

60 6 70 1.8 0.26 126
SEm (+) 1.18 0.89 0.36 0.41 0.57
CD at 5% 2.87 2.71 0.77 0.8 1.34

Germination percentage and Vigour Index was
highest in French bean (Arka arjun) at 6ot day
and lowest at 15% day with the use of Arka
microbial consortium (AMC). Similar results have
been reported in Amaranthus (Arka arunima)
seeds. Results indicated that use of Bio compost
along with Microbial consortium in the medium
used for seedling raising in French bean and
Amaranthus seedlings had a great effect on the
germination percentage of seeds and the
consequent growth and development, due to
favorable soil physical environment created by the
addition of Arka Microbial consortium. Moisture
content of seed or growth media is one of the
important external factors affecting seed
germination. In a similar study Rahman et al.
(2010) found that application of Trichoderma
compost with NPK fertilizers significantly
increased the germination percentages and vigour
index of chili.

The shoot and root length significantly increased
in French bean and Amaranthus seeds, it was
highest at 6ot day and lowest at 15t day of
treatment with AMC. These increases might be
related to the positive effect of compost and
microorganisms in increasing the root surface are
per unit of soil volume, water-use efficiency and
photosynthetic activity, which directly affects the
physiological processes and utilization of
carbohydrates. These suggestions are confirmed by
analysis of biocompost which illustrates the higher
levels nutrients and organic matter was in
compost. Similar results were obtained by Zaied et
al. (2003) on wheat. Rykobst et al. (1993) noted
that application of S with NPK increased tuber
yield of potato. Abdelaziz et al. (2007) reported
that application of compost and microorganisms
could replace conventional NPK fertilizers in the
cultivation of rosemary (Rosmarinus officinalis),
and consequently minimize environmental

pollution by these compounds. Bongkyoon (2004)
mentioned that the application of NPK and
vermicompost showed an increment in the average
tuber weight per plant.

This pointed out that the treatments without Arka
microbial consortium recorded less values for all
the parameters and among the Arka microbial
consortium treatments, the values for all
parameters were increased with increase in levels
of Arka microbial consortium. These results can be
attributed to a reason that production of plant
growth promoting substances by plant growth-
promoting microbes which were known to cause
enhanced cell division and root development
higher nitrogen fixation by nitrogen fixing bacteria,
phosphorous and zinc solubilization by
phosphorous solubilizing bacterium and zinc
solubilizing bacteria respectively was responsible
for early germination, healthy and quality
seedlings. The present study was also supported by
the findings of Sarvanan et al. (2012) in Casuarina
equisetifolia seedlings (Shenoy and Kalagudi,
2002) and Jayashree et al. (2016).

Conclusion

From the above findings, it can be concluded that
the compost produced by Arka microbial
consortium and kitchen waste has high nutrient
values which can be used effectively as bio compost
or soil amended and this compost also can reduce
the application of organic fertilizer. Arka microbial
consortium comprises of different microbial
strains which were perform different functions like
early germination, Seedlings become ready for
early transplantation by 5-7 days, increased seed
vigour and high survival percentage in main field
can be used to treat Arka microbial consortium to
produce quality French bean and Amaranthus
seedlings raised in protrays.
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