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Abstract

Huge amount of green and dry leaf waste require extensive area for making vermicompost. This process is
completed in two stages. The primary decomposition by microbes can occur in an open area, which reduces the
bulk of the waste, while the second stage, carried out by exotic earthworms require a smaller area. The present
attempt was made to find out the rate of reduction in the volume of eucalyptus leaf litter during vermicomposting.
There has also been work to compare the decline in biomass of green and dry leaf litter during the vermicomposting
process. The obtained results showed that during vermicomposting of green, dry leaf litter and cattle dung, the
amount of organic waste was reduced by about 44-64%. Of the total volume reduced, about 35% decreased in the
first four to five weeks, while the remaining reduction occurred in eight weeks. The obtained results recommend
that, as large areas are required in the initial decomposition process, once the amount of waste is reduced to half
of their initial volume, then the remaining waste can be transferred to a smaller area, where the second process of

vermicomposting is done under controlled condition.
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Introduction

Waste management is an immense challenge for
developing country.! There are many efforts have
been done to resolve this problem.? Disposable
waste requires large area where waste materials
have to be dumped. Municipal solid waste (MSW)
contains verity of different component some of
them can be recycled.’ Bioorganic waste is one of
them, generated from plants and animals. These
are rich in different types of organic compound
along with water that makes it bulky and spacious.*
Although there are several methods are available
to treat bioorganic waste but vermicomposting is
more appropriate, eco-friendly and sustainable
approach to manage such type of wastes. In
vermicomposting process initial stage requireslarge

area to accommodate massive quantity of waste. As
soon as decomposition of waste goes into progress,
the volume also gets reduce and shrink into small
area. Several scientists have confirmed that about
20-77% of the volume of biomass get reduce during
composting or vermicomposting process .>” During
decomposition of waste heat is also generate, that
turn water into vapor as consequence Biomass also
get reduced.*® Helena et al., (2015) carried out work
on vermicomposting of cattle manure and found
45.9 % reduction in the biomass of waste."” Banu
et. al., (2008) also reported that about 40 % volume
of waste materials get reduce during composting
process.!! It has also found that bio solid waste is
reduced up to 45 % by weight during composting
and vermicomposting.'
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Eucalyptus plant belongs to the Myraceae family
including more than 740 species. It is a long tree
which has height of more than 100 feet.” This tree
is notable for their speedy growth. Eucalyptus
is evergreen tree but their some tropical species
slumped their leaves at the end of the summer
season.” Although leaf litters provide shelter and
food for terrestrial living being and after undergo
decomposition produces manure that nourishes
the soil. Present efforts have made to find reduction
in the volume of leaf litter waste of Eucalyptus tree
during vermicomposting process.

Materials and Methods

Collection of plant leaves

This work was done with green and dry leaves.
Green leaf of Eucalyptus (Eucalyptus globulus)
plucked from randomly selected trees from the
college campus of Govt. Madhav Vigyan PG
College, Ujjain (MP). Dried fallen leaves were
collected from the ground around the eucalyptus
trees. These leaves were washed with distilled
water to remove dust and allowed to air dry in the
shade.”

Collection of cattle dung

Cattle dung was collected in plastic sterile container
from randomly selected cattle houses of municipal
territory of the study area, Ujjain (M.P.) India.”

Preparation for vermicomposting

The collected green and dried leaves were cut into
small pieces. Different combinations of both types
of leaves were prepared by mixing with or without
cattle dung (Table No. 1). The process of making
vermicompost was done in plastic containers. Each
composition was prepared in triplicate. Composting
bins (plastic containers) were placed in the room.
The windrow compost method was used in which
neither composting materials covered nor provided
active ventilation with pipes. Vermicomposting
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mixture was agitated after regular intervals to
enhance passive aeration."®

Measurement of Biomass Reduction

The reduction in the amount of biomass (height)
of the vermicomposting mixture was measured by
scale. This measurement was done daily until the
procedure was completed. Before measurement, the
scale was disinfected by 70% alcohol and allowed to
air dry. The vermicomposting mixture was evenly
poured inside the cans. Before taking the height
of the vermicomposting mixture, each cane was
jolted twice on the surface to fill the gap between
the waste materials. The scale was placed vertically
at a fixed point on each side of the container. The
mean value of the height measured was taken into
account for the final result.”

Fig. 1: Measurement of reduction in biomass (Height) during
vermicomposting process.

Results

The results obtained from thirteen weeks of
experimental work to evaluate the reduction in
height of biomass during vermicomposting are
shown in Table No. 2 and figure no. 2. The results
obtained showed that in the initial stage, the height

Table 1: Different mixture of leaf litters and cattle dung prepared for vermicomposting.

Mixture set Code No. Proportion Total weight Weight of leaf =~ Weight of cattle
litters dung
Vermicomposting of green leaf P1 100% 2.0kg 2.0kg -—--
P2 50 % 2.0kg 1.0kg 1.0kg
Vermicomposting of dry leaf P3 100% 2.0kg 2.0kg ----
P4 50 % 2.0kg 1.0kg 1.0kg
cattle dung (Control) pP5 100 % 2.0kg -— 2.0kg
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Table 2: Data showing height of biomass (cm) reduced during vermicomposting.

No. of Vermicomposting of green leaf Vermicomposting of dry leaf Cattle dung
weeks 100 % Leaf 50 % Leaf 100 % Leaf 50 % Leaf
1 28.90 26.42 28.78 26.13 14.84
2 25.39 23.45 25.28 24.75 12.78
3 23.86 21.23 23.17 21.53 11.11
4 20.42 19.84 21.63 19.45 10.68
5 18.77 17.38 19.27 17.62 10.34
6 16.57 15.83 18.28 16.31 9.72
7 14.42 14.89 16.83 15.18 8.74
8 13.83 13.95 15.25 13.66 7.95
9 11.59 12.25 14.23 12.59 6.17
10 10.90 10.52 11.56 10.83 6.17
11 9.37 9.58 9.59 8.95 6.17
12 9.22 9.12 9.17 8.16 6.17
13 8.65 8.10 8.59 7.90 6.17
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Fig. 2: Biomass reduction in different composition of green and dry Eucalyptus leaf litters of vermicomposting mixtures.

of 100% green leaf litter was 28.90 £ 0.5 cm, height
of 50% green leaf litter was 26.42 + 0.5 cm, height
of 100% dry leaf litter was 28.78 + 0.5 cm, height of
50% dry leaf litter was 26.13 £ 0.5 cm and height of
100% cattle dung was 14. 84 + 0.5 cm. It was also
found that the initial height of the green leaf litter
set was comparatively higher than that of the dry
leaf litter. The tabular data also shows that 100%
leaf litter height was found to be higher than 50%
leaf litter mix set. The height of the waste started
decreasing during vermicomposting. The first five

weeks, the height of the vermicomposting mix was
decreasing faster than the rest of the weeks. At the
end of process, the height of 100 % green leaf litter
was found 8.65 + 0.5 cm, in 50 % green leaf litter
was 8.10+ 0.5 cm, in 100 % dry leaf litters was 8.59 =
0.5 cm, in 50 % dry leaf litters was 7.90 + 0.5cm and
6.17 £ 0.5 cm was recorded in 100 % cattle dung.

It was also found that biomass of dry leaf litter
was more declined rapidly than mixture of green
leaf litters. Bar diagram shows that in 100 % green
leaf litter, total height was reduced up to 16.74+ 0.5
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Table 3: Total variation in biomass reduction in centimeter (cm.)

Praveesh Bhati, Ritu Nagar/Comparative Study of Reduction in Biomass of Green and Dry
Leaf Litter of Eucalyptus during Vermicomposting

Biomass reduction Vermicomposting in green waste Vermicomposting in dry waste Cattle Dung
in centimeter
100 % 50 % 100 % 50 %
16.74 +0.5 cm 15.35+ 0.5 cm 16.69+ 0.5 cm 16.85+ 0.5 cm 6.61+ 0.5 cm
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Fig. 3: Total biomass reduction in different sets of
vermicomposting.

cm while in 50 % green leaf litters it was recorded
15.35+ 0.5 cm. Similarly in 100 % dry leaf litters
reduction was recorded 16.69 + 0.5 cm while in
50 % leaf litters it was recorded 16.85+ 0.5 cm as
compared to control (6.61+ 0.5 cm) (Table no. 3 &
Figure no. 3).

Obtained result also states that, during
vermicomposting about 57 % height was reduced
in 100 % green waste, 58 % height was reduction
took place in both 50 % green and 100 % dry leaf
waste and 64 % reduction was recorded in 50 %
dry leaf waste as compared to 44.5 % reduction was
noted in 100 % cattle dung.

Discussions

Vermicomposting is a useful way to convert organic
waste into compost. It is a sustainable technology
to overcome the problem of waste generated.
The present experimental work was carried out
to solve the problem of life litter and the rate of
biomass reduction during the process was also
evaluated. The obtained results show that during
the process of decomposition more than 40% of the
biomass is reduced in height and their weight is
also reduced. The obtained results were compared
with outcomes of different researchers. Norbu
(2002) also conducted experiments on municipal
solid waste and found that the biomass of the
waste decreased rapidly in the first two weeks, and
then set to a stable level.? Singh, et al. (2004) also
concluded that maximum depth reduction occurs

in the first seven days and stabilizes after 25 days."”
Our finding is agreement with the result recorded
by Mogsud (2010) who stated that composting was
completed in about 35-40 days and the volume
of the organic waste was reduced up to 50-70 %
from original volume.? Zheng (2004) reported that
microorganisms reproduced very rapidly at early
stage of composting due to the abundance of easily-
degradable organic matter.

Conclusion

Despite the different composting mix of green
and dry leaf litter, the biomass reduction rate
during vermicomposting shows similar trends.
The present results also show that in the first stage
of vermicomposting, a larger area is required to
complete half the process whereas in the second
stage when earthworms are to be added, a smaller
area is required to complete the remaining half
of the stage. This finding also suggested that the
initial stage could be accomplished at the waste
generation site and that this stage also does not
require additional attention for it to flourish. Once
the amount of waste reduce, it can be transferred to
the vermicomposting unit for the final stage.
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