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ABSTRACT

Vermicomposting is the method of disposal of biodegradable waste using selected species of earthworms
into black earthy smelling nutrient rich humus. Earthworms are considered as the friends of farmers.
Vermicomposting obtained with the help of them has many benefits to soil, plants and in all to the
environment. In this technique soil microflora also play important role. In the present study the nutrient
status and microbiological enumeration of vermicomposting was studied. The Vermicomposting was
prepared from flowers obtained from temples and other sources. Devotees of different religion and faith
use different kind of worship materials while offering prayers and performing rituals at their respective
places.The present research work reports the Vermicomposting of waste Rose flowers collected from the
Lord Sai temples using Eisenia foetid and Eudrilus Eugenia species of earthworms in vermicomposting pit
established by P.G. Dept. of Env. Sciences, A. N. College, Patna. Moisture content, temperature and pH of
composting material were maintained and recorded at regular intervals. Vermicompost samples were
collected separately at the end of 45 days, 60 days, 90 days and analyses for various physicochemical
parameters (i.e. macronutrients) including total nitrogen, available phosphorus, total potassium, organic
carbon, and C: N ratio. The results of the study are encouraging for their use as organic manure.

Keywords: Patna, State capital of Bihar Worship Places, Vermicompost; Worms; Rose (Rosa Berberia)
Wastes; Nutrients; Eisenia Foetida and Eudrilus Eugenia species of earthworms; vermiwash.

INTRODUCTION

In the modern age of development the increasing quantity of solid waste is one of the growing problems in
both developed and developing countries. The present research work aims to convert waste into wealth
through conversion of huge amount of organic worship materials flowers, leaves, fruits etc. into valuable
manure.

The dual objective of this Socio-Scientific Research work is to promote and popularize a scientific and
eco-friendly method of disposal of huge piles of flowers, leaves, fruits etc. which can be commonly seen at
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almost all religious places- temples, mosques, churches, Gurudwars etc. and to convert them into valuable
manure. The popularization of the present Research work is sure to lessen the pressure on the government
agencies and the organization. Work is on the safe disposal of huge quantum of municipal and agricultural
waste.

The present study deals with the vermicomposting of Rose (Rosa Berberia) flower collected from the Sai
temple of Patliputra colony circle using Eisenia Foetida and Eudrilus Eugenia species of earthworms. The
study emphasizes that vermicomposting of temple waste is an excellent and eco-friendly method of temple
waste management.

Scientific disposal and eco-friendly management of rose flowers and leaves, the main worship organic
waste generated at large number of Sai temple which is otherwise a big nuisance at places nearer to the Sai
temple. Conversion of these organic wastes into excellent nutrient rich disease resistant Vermicompost [1-
5]. This project can act as an aid to solid waste management programme by regulating the disposal of
worship temple wastes, which would otherwise create ugly scene and unhygienic condition in the vicinity
of temples or pollute the river Ganga further wherein most of such wastes are disposed off by the Patna
people. This programme will provide job to the technical staff member looking after these projects. This
project may be given the name ‘Cash from Thrash’ programme, because demand for organic manure is
increasing steadily that in coming few years.

The Government of Bihar has also taken a pledge that in coming few years the chemical fertilizers should
be substituted fully by the organic manures. Vermicomposting is the phenomenon of compost formation of
earthworms. The earthworm feed on plants refuses organic matter and digest in their guts with the help of
their own enzymes. Vermicomposting is an odourless dark brown biofertilizer obtained from the process
of vermicomposting. The Vermicomposting obtained are also termed vermicasts as they are expelled as
casts from earthworm gut. Vermicomposting is excellent product high in nutrient content, have desirable
aesthetic [6], has reduced level of contaminants, has plant growth harmones [7], higher level of soil
enzymes, greater microbial population and hold more nutrients over a longer period without adversely
impacting the environment [8-10].

Vermicomposting is a simple biotechnological process of composting, in which certain species of
earthworms are used to enhance the process of waste conversion and produce a better product.
Vermicomposting differs from composting in several ways [11]. It is a mesophilic process that utilizes
microorganisms and earthworms that are active at 10°C to 32°C (not ambient temperature but temperature
within the pile of moist organic material). The process is faster than composting; because the material
passes through the earthworm gut, a significant but not fully understood transformation takes place,
whereby the resulting earthworm castings (worm manure) are rich in microbial activity and plant growth
regulators, and fortified with pest repellence attributes as well. In short, earthworms through a type of
biological alchemy are capable of transforming garbage into “gold” [12-14].

The vermicomposting process is mesophilic process and operating condition such as temperature, pH,
electrical conductivity and moisture content levels must be optimized. It is known that process such as
thorough mixing of material, turning upside down and watering the components enhance the
decomposition process. The turning upside down ensures an adequate supply of oxygen to the microbes.
At the latter stages the turning upside down process fails to reheat the composting pile indicating that the
compost material has become biologically stable. In short, participants at every stage from devotees to the
technical staff members looking after these projects and farmers as the end user would be a gainer through
the present scheme of research work which is environment friendly at every stage of study and
implementation.
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The present research work deals that rose flower are organic in nature which is vermicomposed with ease
and efficiency into good quality of manure. The aim of this work is to find the nutrient contents of rose
flower and their leaves after composting. The finished product as compost was analyzed for N,K, P
availability in them and their application as a viable organic manure by using them on growth of plants.

MATERIALS AND METHODS

The solid waste of rose was collected from the Sai temple at Patliputra Colony circle a famous Sai temple
of western Patna on every Thursday after the prayer time was over. We know that Sai BaBa followers
offer rose flower to Sai BaBa hile performing prayers and rituals at the temple throughout the country. The
waste rose flower about 4kg was collected and filled in one of the pits of the vermicomposting unit
established in the premises of A.N.College, Patna. In the pit solid waste of rose flower was left for 12-15
days prior to experimentation and watering was done on alternate days for pre composting, microbial
degradation softening of waste and thermo stabilization. After 15 days 50 worms of similar age group of
each species (E.foetida or Eudrilus Eugenia) was inoculated in the experimental pit. This was done so as to
avoid exposure of worms to high temperature during the initial thermopiles stage of composting.
Vermicomposting samples were collected after 45, 60, 90 days [15].

The 45 days refers to refers to time of initial mixing of waste after preliminary decomposition .A sample
Vermicompost was collected from container and dried at room temperature and store in airtight plastic
vials for chemical analysis. Vermicompost were oven dried at 100° C then ground in the blender and
sieved .Particles smaller than 2mm in diameter were used for analysis. All the three samples were analyzed
for various physiochemical parameters. pH, total nitrogen, available phosphorus, total phosphorus,
available potassium, organic carbon and carbon: nitrogen ratio. Analysis will be done as per the methods
described in the manual for the Analysis of Municipal Solid Waste published by C.P.C.B, New Delhi [16].
Total Nitrogen was determined by Kjeldahl Method. The organic phosphorus was converted into inorganic
form after digestion with concentrated nitric acid, phosphorus and phosphate reacted with ammonium
molybdate to form phosphomolybolic acid, which in presence of stannous ions gave a blue complex,
which was determined spectrophotometrically at 690nm. Potassium was determined by using Flame
Photometer.
RESULTS AND DISCUSSION

Physico-chemical parameters of the prepared Vermicompost: The results of physico-chemical
parameters of prepared Vermicompost are presented in table 1

Table 1: Physico-chemical parameters of the prepared Vermicompost

Sample | Days | pH %Organic | %O0rganic | %TKN C:N %Total
carbon Matter Phosphorus

S, 45 8.70 14.7 25.34 0.56 26.25 0.040

S 60 8.30 135 23.27 0.70 19.28 0.370

S3 75 7.8 12.7 22.5 0.75 18.28 0.05

S, 90 7.55 125 21.55 0.80 15.62 0.604

Variation in pH: The pH of the sample was measured after 45 days, 60 days, and 90 days of
vermicomposting. The pH value gradually decreased. pH of the Vermicompost sample S; S, S; was found
to be 8.70, 8.30, 7.55. The pH shifted towards acidic range which might be attributed to mineralization of
the nitrogen and phosphorus into nitrites/nitrates and orthophosphates [17]. Bioconversion of the organic
material into intermediate species of organic acids [18] Hami and Hutha postulated that the lower pH in
the final Vermicompost samples might have been due to the production of CO, and organic acids by
microbial activity during the process of bioconversion of different substrate in the feed given to
earthworms. The variation of pH is shown in fig 1.
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Variation in temperature: General rise in temperature in initial days of composting i.e. between one to
four days of composting can be attributed to mineralization of organic carbon and nitrogen in the presence
of adequate aeration and moisture as required by microbes responsible for decomposition and degradation
of organic components. The variation in temperature is presented in table fig 2.
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Fig. 1: Variation of pH
Variation in temperature:-

30

20 B Temperature

10 M Series 2

0 beﬁﬁg? 3
1 7 31 Temperature
33 35
40

Fig. 2: Variation in temperature

Variation in Total Organic Carbon and Organic Matter: Total Organic Carbon and Organic Matter
were lower in final product of all Vermicompost samples when compared with initial level in the substrate.
The percentage of organic carbon for all samples is given in table 1 (Figure 3). Percentage of organic
carbon was gradually reduced from 14.7 to 12.5% .This major shift is due to the utilization of organic
carbon by earthworms additionally this carbon acts as the carbon source for the microbial population
present in the bioreactor. Vermicomposting process involves active participation of earthworms and
microbes.

The earthworms disintegrate homogenize the ingested material through foregut muscular action,
supplement mucus and enzyme rich environment. This provides increased surface area for microbial action
and the microorganisms perform the biochemical disintegrate. The microbes’ action is absolute in the
extracellular enzymatic environment by earthworms. The biological mutuality is the cause of Total
Organic Carbon loss in the form CO, and during the decomposition and mineralization of organic waste
from the substrate of rose flower the conversion of some parts of organic fraction of waste into
earthworms’ biomass can also reduce the carbon loss from the substrate.
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Variation in TKN: TKN increases with the days of vermicomposting. nitrogen content in the
Vermicompost of S; to S; increased from 0.56 to 0.80 %. For vermicomposting in addition to loss in
organic carbon there is addition of nitrogen in the form of mucus, nitrogenous excretory substances growth
stimulating hormones and enzymes from earthworms.

Variation in phosphorus: Phosphorus content in the Vermicompost of S; S, and S; increased from 0.040,
0.370, and 0.604 % respectively. Rise in phosphorus content during vermicomposting is probably due to
mineralization and mobilization of phosphorus due to bacterial and phosphates of earthworms [19].

Variation in C: N Ratio: The value of C: N for samples S; S, and S; decreases from 26.25%, 19.28% and
15.62% respectively as shown in above table. The C: N ratio trend is an index for maturity of organic
wastes. The release of CO, production of mucus and nitrogenous excrements enhance level of nitrogen and
lowers C: N ratio [20].

APPLICATIONS

The Vermicompost produced in this method has good fertilizer value. More important aspect of the present
work is that it provides an environmentally benign and sustainable method for the preparation of organic
fertiliser from organic wastes.

CONCLUSIONS

The information in this paper indicates that ROSE (Rosa Berberia) flower waste can be converted into
vermicomposting with the species of Eisenia Foetida and Eudrilus Eugenia. The decomposition is
indicated by decrease in C: N ratio. The Vermicompost so produced has good fertilizer value. An equally
important aspect of the present work is that it provides an environmentally benign and sustainable method
of disposal of organic wastes generated at worship places of different religious and faiths.
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