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ABSTRACT

The decay of leaf litter by microflora and fauna furnish nutrient supply to the soil and also uphold
ecological sustainability. Applying of proper technique and exploring of result provides information
for the betterment of agricultural system. Vermicomposting of Sandalwood (Sanzalum album) leaf litters
were studied with an emphasis of physio-chemical deviation during the process and also compared
with 100 % cattle dung. Obtained result explore that temperate of 50 % leaf litter (LL) and 100 % cattle
dung (CD) was slightly elevated (37°C *1 °C and 35°C %1 °C respectively) at beginning phase and later
came down to ambient level (20°C*1 °C). The total organic carbon (TOC) exhausted 44 % in 50 %
LL Vermicomposting mixture while 70 % in 100 % CD during the process. At the final stage, TOC
found more in 50% LL as compared to 100% CD. Nitrogen content was found 1.02%0.1 in 50 % LL
and 0.88%0.1 in 100 % CD at the initial phase but after completion of Vermicomposting, their level
was increased up to 40 to 44 %. pH was also measured during vermicomposting and found 7.2%0.1
in 50% LL while 8.4£0.1 in 100% CD at the initial phase. The at the end of process pH raised and set

up to 8.2 0.1 in 50% LL while in 100% CD it was found 8.0 £0.1.

Keywords: Eisenia foetida, Endrilus engenia, sandal leaf litter, Vermicomposting, waste management.

1 Introduction

Population explosion and their life expectancy
have consequence in a larger production of waste
worldwide [1]. Paper waste, plant waste, slaughter
house waste, garden waste , vegetable & fruit
waste, dairy waste, food processing waste, animal
waste , house hold waste, human waste etc are
different verity of waste generated in urban area.
[2]. The huge amount of generate waste creates
more burden on existing ecosystem as well health
It has been
estimated that there are 0.1kg to 0.5 kg municipal

concern of human-being [3].

solid waste (MSW) generates per person per day
in small city to metro city in India [4]. Leaf litter
is a type of organic waste creates major problem
in public place, residential society, educational
campus which make compound dirty [5, 6]. Apart

from that their daily collection and transportation
to dump area is too costly [7]. Along with this,
improper treatment of these leaf litters at
dumping area also causes environmental
pollution. Sometimes dry leaves are burnt which
is also immoral practice for remediation of plant
waste because it not only causes air pollution but
also make soil deficient for essential nutrients
[8,9]. It has been estimated that during burning of
plant materials sulphur, carbon and nitrogen lost
75 to 100% while phosphorus and potassium lost
about 20% which is commonly found in plant
materials [10]. As a good and chipper source, dry
leaf litter can be converted into nutrient rich
compound for their reuse in agriculture field [11].
The present effort was done to sustainable

utilization of Sandalwood leaf of our college

propetly cited.
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campus Govt. Madhav Science P.G. College
(M.P.), India.

recognised for their unique aromatic woods

Ujjain Sandalwood  plant
which retain their fragrance for decades [12]. It
has also great medicinal value. Our college
densely covered with sandal wood tree. Plunging
of leaf from sandal wood tree create problem for
their disposal. Vermicomposting of sandalwood
leaf is most alternative way to sort out such
problem. It will also produce nutrient rich
organic manure beneficial to campus plant.
However, the studies on vermicomposting of
sandalwood leaf litter and physical parameters
changes during process is not work out Hence,
was carried out to

the present study

vermicompost the sandal leaf litter in

combination with cow dung.

2  Materials and Methods
2.1 Collection of Compost Materials

The dry leaf litter of Sandal wood tree was
collected from our college campus Govt. Madhav
Science P.G. College Ujjain (M.P.), India [13].
These wastes were shredded to small pieces and
were mixed with equal amount of cattle dung in
plastic bins and allowed for pre-digestion till the
favourable condition regarding the earthworm
not achieved. During the period distilled was
sprinkled [14, 15].

2.2  Collection and Maintenance of
Earthworms

The exotic earthworm variety, E. exgenia and E.
Foetida selected for the current study were
collected from vermiculture centre, Govt.
Madhav Science P.G. College Ujjain (M.P.),
India. These earthworms were allowed to adapt
to the laboratory conditions for a petiod of 10
days before the initiation of the experiment [16].

2.3 Vermicomposting of Leaf Litters

Vermicomposting of pre-digested sandal wood
leaf litter waste was done in plastic bins by
windrow method. There were two setups
established in triplicate manner were 50 % dry
leaf waste mixed with cattle dung and 100 %
cattle dung. In each bin final weight was taken up
to 2.0kg. A total of 20 earthworms (10 -10 of each

species) of both variety Eisenia foetida and Eudyilus

engenia were added on the surface of mixture of
each bin [17]. Bins were avoided by direct expose
under Sun light, adverse environment and natural
enemies. whole

During  the period of

vermicomposting, adequate moisture  was
maintained by addition of distilled water.
Composting mixture was mixed intermittently.
Process was carried out until the surface of

mixtutre seems black granular [18].
2.4  Physio-biochemical Analysis

During the period parameters »7z. temperature,
organic carbon, total nitrogen, nitrates (N-NO3)
and pH was measured in vermicompost sample.

mercuty
thermometer at three distinct depth of each bin

Temperature was measured by
[19]. To measure organic carbon, total nitrogen,
nitrates (N-NOy3") and pH parameters, 10 grams
of Vermicompost were collected after ten days of
interval. Collected sample was allowed to dry in
60°C for two

Vermicompost was powdered, filtered and placed

hot air oven at houts.
into polythene bags. The organic carbon was
estimated following Walkey and Black chromic
acid wet oxidation method. In this method
compost was mixed with two volumes of H>SO4
The

remaining dichromate was titrated with ferrous

and one volume of the dichromate.

sulphate. The nitrogen content was determined
by the modified Micro-Kjeldhal method. In this
method compost was treated with sulfuric acid in
the presence of a catalyst followed by distillation
of the ammonia which trapped in solution.
Formed ammonia titrated with a standard
solution. N-NOs by Brucine and UV-visible
Spectrophotometry method. In this method
compost mixture mixed with 18 N sulfuric acid
and allow to heat followed by addition of sodium
hydroxide solution. Obtained solution mixed
with buffer solution and finally make up with
distilled water. The absorbance of such yellow
colour solution was measured at 410 nm using
For pH
determination, sample of vermicompost material
diluted with distilled water in 1:10ratio (w/v) and
allow shaking at room temperature for 1 hour.

reagent blank as a reference.

After filtration, filtrate was used to determine pH

[20].
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3  Results and Discussion

Vermicomposting is a technique to uplift lower
quality waste into high quality nutrient rich
compound called vermicompost. In present
study vermicompost of sandal wood leaf litter
waste was obtained after 90days of process.
During the process factors »7g. temperature, pH,
Total organic carbon (TOC) and total Kjeldhal
nitrogen (TKIN) was measured which depicted in
table of
vermicomposting bins shows that. at beginning

no.l.  Temperature  regime
phase temperature was high but steadily lowers
down and set at constant point similar to ambient
temperature.

First four weeks, the temperature was high
(>30°C) in both 50 % leaf litter and 100 % cattle

dung vermicompost mixture. Later, there was a

slow reduction in temperature that touched at
minimum level was 20°C (ambient temperature).
It was also found that, higher temperature was
recorded in 50 % leaf litter vermicompost than
100 % cattle dung vermicompost bins during the
entire period of decomposition process. It was
also explored that there were 17°C difference
between initial and final temperature of 50% leaf
litter vermicompost while in case of 100 % cattle
dung it was about 15°C £ 1°C (Fig 1). The main
cause of more temperature in 50 % leaf litters is
due to availability of organic carbon in abundant
quantity. Initial temperature was raised because
of biochemical processes and decomposition of
organic components of waste. As soon as organic
waste depleted the temperature also turn down
and set at lower constant value [21]

Table 1: Physiochemical characteristics of Sandalwood leaf litter waste and cattle dung mixture

Weeks Temperature (°C) Carbon (%) Nitrogen +0.1 pH (£0.1)
50% LL |100 9% |50%LL |100 % |50%LL |100 % |50%LL |100 %
50% CD | CD 50% CD | CD 50% CD | CD 50% CD | CD
0 30+1 30+1 45.12+0.1 | 34.21+0.1 | 1.024¢0.1 | 0.88+0.1 7.240.1 8.4+0.1
1t 37.9+1 35.641 | 42.35+0.1 | 31.24+0.1 | 1.03+0.1 | 0.93+0.1 5.7+0.1 8.6+0.1
2nd 35.7+1 34.3+1 | 39.65+0.1 | 29.25+0.1 | 1.04+0.1 | 1.00+0.1 6.310.1 8.5+0.1
3 33.8+1 32.5+1 | 33.25+0.1 | 26.45+0.1 | 1.07£0.1 | 1.10+0.1 6.510.1 8.4+0.1
4t 30.7+1 30.8+1 27.14+0.1 | 23.68+0.1 | 1.13+0.1 1.16+0.1 7.4£0.1 8.4+0.1
5t 28.9+1 27.8+1 | 22.41+0.1 | 20.12+0.1 | 1.18+0.1 | 1.19+0.1 7.5£0.1 8.3+0.1
6 26.3+1 25.4+1 | 19.22+0.1 | 18.45+0.1 | 1.21+0.1 | 1.20+0.1 7.7£0.1 8.2+0.1
7t 24.8+1 23.3+1 | 17.24+0.1 | 14.49+0.1 | 1.27£0.1 | 1.22+0.1 7.810.1 8.2+0.1
gt 22.9+1 21.6+1 | 16.02+0.1 | 11.21+0.1 | 1.32+0.1 | 1.23+0.1 7.9+0.1 8.1+0.1
gth 21.5+1 20.8+1 | 15.56+0.1 | 10.30+0.1 | 1.38+0.1 | 1.25+0.1 8.1+0.1 8.0+0.1
10t 20.5+1 20.3t1 | 15.25+0.1 | 10.20+0.1 | 1.43+£0.1 | 1.29+0.1 8.2+0.1 8.0+0.1
(Note: LL= leaf litter, CD = cattle dung)
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Figure 1: Temperature variation in Sandalwood leaf litter waste and cattle dung mixture
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Variation in Total organic carbon
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Figure 2: TOC depletion in Sandalwood leaf litter waste and cattle dung
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Figure 3: Total Kjeldhal Nitrogen variation in Sandalwood leaf litter waste and cattle dung

Total organic carbon was also measured during
process of vermicomposting. Obtained data
revealed that 50 % leaf litter contained more
TOC (45.12 % & 15.25) as compared to 100 %
cattle dung (34.21 % & 10.20 %) at beginning
phase as well as at end phase. Result also explore
that during vermicomposting 29 % depletion
took place in 50 % leaf litter waste while 14 %
depletion took place in 100 % cattle dung (Fig 2).
It has to be supposed because cattle dung
obtained after absorption of digested food in the
alimentary canal of cattle. Therefore, it contains
less concentration of total organic compound. In
case of 50 % Vermicomposting mixture, contains
raw material in excessive quantity therefore it has
more total carbon then 100% cattle dung. In case
of 50 % Vermicomposting waste, because
simplest form of biological compound such as

carbohydrates, oligo-peptides, fatty acid are
found which exhausted rapidly in the primary
phase of Vermicomposting therefore more
reduction take place in total carbon of this
mixture but letter this depletion slow down
because of complex organic substance such as
cellulose, hemicelluloses and lignin found remain
at the end of process. It has also found that
organic compound mineralizes  gradually
throughout the stage of composting [22].

The deviations in total Kjeldhal nitrogen during
the Vermicomposting process are shown Fig. 3.
There was increase in total N contents in both 50
% leaf litter and 100 % cattle dung. The total N
content in 50 % leaf litter vermicompost waste
mixture was 1.02 % and 0.88 % was in 100 %
cattle dung at first week. After 10™ week it was

reached at 1.43 % and 1.29 % respectively. The
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N enrichment process during Vermicomposting
depends upon the microbial populations and
proportion of organic wastes which contains
organic ~ compound.  Microorganisms  fix
atmospheric nitrogen into assimilatory form
which also increases the level of nitrogen. During
Vermicomposting, nitrogen also added by worms
in the form of mucus and nitrogenous excretory
material [22-24].

During Vermicomposting process, pH was also
measured which is shown in Fig. 4. The initial pH
values were 7.1and 8.3 of 50 % leaf litter and 100
% cattle dung respectively. In case of 50 % leaf
litter the first week of Vermicomposting, pH was
decline and reach up to 5.6 while in cattle dung it
was increased up to 8.3. After first week, pH of
50% leaf litter was increased and finally set
around 8.0. The initial drop in pH was also
observed by several researchers in their
experiment [13, 25, 26]. pH drop in early phase
of 50 % leaf litter might be due to presence of
simple organic carbon compound which utilized
by microorganism and release organic acid [14,
27]. Once carbohydrate source depleted, alternate
energy source Z e Nitrogenous organic
compound utilized by microbial community
which leads to generate ammonia as a result pH

turn increase [28].

4  Conclusion

Vermicomposting is a promising approach to
turn waste into best. This technique based upon
efforts of microorganisms which influenced by
environmental as well as physiochemical factors.
Present study revealed that physical and chemical
parameters of Vermicomposting alter at a
significant level. Temperature and pH of
composting materials greatly affect when cattle
dung mixed in equal ratio. It has been also found
that level of total organic carbon and nitrogen
significantly higher in 50% leaf litter waste as
compair to 100 % cattle dung. Obtained result
suggested that leaf litter may be a good source for
preparation of vermicompost in term of essential
nutrients viz. carbon and nitrogen as compaired
to cattle dung alone. Changes in physical factors
which time of

also recommend that at

Vermicomposting process earthworm should be

added.
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Figure 4: pH variation in Sandalwood leaf litter waste and cattle dung.
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