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Abstract— In India, million tons of temple waste (nirmalya) 

is produced every day. The waste collected from temple 

mainly consists of flowers, leaves, fruits, honey, coconuts, 

camphor, milk etc. which is released in the water bodies or 

dumped at the available land spaces, thereby leading to severe 

environmental pollution and health hazards. Bioremediation 

of nirmalya can be carried out by vermicomposting. 

Vermicomposting of solid waste can be done by using 

different types of earthworms providing natural and artificial 

aeration along with mixture of cow dung and soil, artificial 

aeration is carried out by providing diffused aerators or 

perforated pipes. The parameters like C/N ratio, temperature, 

moisture contain are carried out.  The main objective of this 

study is to minimize the problem of solid waste management 

by treating nirmalya solid waste by vermicomposting and 

suggesting that which method gives good quality of compost 

at short interval of time comparing artificial and natural 

aeration composting.         
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I. INTRODUCTION 

Solid waste is basically unwanted or discarded material that 

is not a liquid or a gas; it can include organic waste, paper, 

metals, glass, cloth, brick and rock, yard waste etc. Examples 

include municipal solid waste, hazardous waste, radioactive 

waste, Domestic waste, Industrial waste, biomedical waste, 

veterinary and nirmalya waste and other. Now a day’s solid 

waste management is a major problem in developed and 

developing countries considering its obnoxious impact on the 

environment. India is severely affected by improper waste 

collection at source and mismanagement and various cultural 

and social practices practiced since the time immemorial.  

Solid waste management is a worldwide problem 

and it is becoming more and more complicated day by day. 

Presently most of the waste generated is either disposed of in 

an open dump in developing countries or in landfills in the 

developed ones. Especially in Indian temples various types of 

pooja offerings generate wastes such as flowers, fruits, 

clothes, leaves, coconuts, milk products, and other food 

waste. Proper disposal of the nirmalya waste is a major 

problem due to shortage of dumping grounds and stringent 

environmental laws. Improper decomposition of such organic 

wastes that finally end up in water bodies emit a foul odor, 

affecting aquatic life and pose environmental and public 

health risks. Because of these difficulties, tons temple waste 

generated daily are generally disposed off in open dumps or 

is released in the adjoining rivers, generating foul odor as well 

as act as breeding sites for disease causing microorganisms 

and their vectors. In view of the hazardous impacts of the 

improper disposal of wastes on the environment, emphasis 

should be given on aerobic composting, which converts waste 

into organic manure rich in plant nutrients. 

The offering of flowers and other solid organics to 

the deities is found throughout the Indian subcontinent. 

Proper disposal of the floral offerings is a major problem due 

to shortage of dumping grounds and stringent environmental 

laws. Improper decomposition of such organic wastes that 

finally end up in water bodies emit a foul odour, affecting 

aquatic life and pose environmental and public health risks 

(Singh et al., 2011). Because of these difficulties, tons of 

floral offerings generated daily are generally disposed off in 

open dumps or is released in the adjoining rivers, generating 

foul odour as well as act as breeding sites for disease causing 

microorganisms and their vectors (Tiwari and Juneja., 2016). 

In view of the hazardous impacts of the improper disposal of 

wastes on the environment, emphasis should be given on 

aerobic composting, which converts waste into organic 

manure rich in plant nutrients and humus (Singh and Sharma, 

2002; Sarma et al., 2010; Fernández-Gómez et al., 2010). 

Degradation of floral waste is a very slow process as 

compared to that of kitchen waste (Jadhav et al., 2013). 

Fortunately, there are several appropriate methods for 

treating the organic waste fraction among the temple wastes- 

particularly flower wastes, and most important among them 

is vermicomposting (Kohli and Hussain., 2016; Gurav and 

Pathade., 2011, Kapoor, et al ,.2015). Conversion of organic 

wastes into Vermi composting has therefore gained 

importance recently because of the safe, accelerated 

breakdown of organic wastes through microorganisms and 

earthworms in mesophilic conditions (Dominguez, 2004). 

Nirmalya solid waste is totally organic decomposable waste, 

it can be composted separately and it will be utilized for 

agriculture purpose as plant nutrient but in routine practice it 

is mixed with domestic solid waste and increased the burden 

on central solid waste treatment system. 

The main aim of our project is to utilize the nirmalya 

solid waste to produce organic compost and helps to save 

environment from pollution caused by the improper disposal 

of nirmalya wastes. To develop Experimental Setup in 

laboratory, to compare artificial aerated and natural aerated 

composting methods, to analyze the composed solid waste at 

an interval of 15 days, to Analyze the aeration effect on 

Composting and to Analyze the compost on the basis of 

different parameters. 

In earlier studies there is lot of work is carried out 

for solid waste composting by different composting method 

but there is no separate system for nirmalya solid waste 

decomposition. The conventional composting method are 

used for composting domestic solid waste there is scope for 

developing new composting method for composting the 

Nirmalya solid waste. Aerobic and anaerobic composting 

systems are used for composting of domestic waste there is 

scope to providing an aeration system in aerobic composting 
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method to increase the decomposition time and reduce the 

time required for composting. 

II. MATERIALS AND METHODS 

The working model was prepared and also tests are conducted 

on composted waste in environmental laboratory of civil dept. 

PVPIT  Bavdhan pune under guidance of prof. D. B. Jasutkar. 

A. Collection of Nirmalya Waste 

Solid waste basically contains paper, plastic, food, yard 

waste, flower, leaves etc. Out of these “Nirmalya waste” is 

used in present study, it mainly consist of different types of 

floral offering and leaves. The nirmalya waste was collected 

from “Chatusrungi temple” Pune. Generally 600 kg of 

nirmalya waste are generated daily. In this study total 

8000gm. waste was collected and divided into two bins 

containing 4000gm of nirmalya waste in each bin. Initial 

analysis of that solid waste was carried out. pH of solid waste 

was checked by pH meter; moisture content was calculated 

by oven dry method of that solid waste. 

B. Composting 

After the analysis of nirmalya waste, actual setup was 

prepared using two plastic bins with dimensions measuring 

52 cm x 29 cm, were used for composting having natural 

holes, out of two bins one having natural aeration and other 

having artificial aeration provided by  perforated pipe, inlet 

end of the pipe is closed and outlet it connect to air blower. 

Bins contain nirmalya waste along with cow dung arranged 

in alternate layer and finally covered with layer of soil. It 

consists of total 9000 gm waste containing (4000 gm 

nirmalya waste + 4000 gm cow dung + 1000 gm soil). After 

feeding all the material in each bin, initially analysis of 

moisture content was carried out at periodic interval of time. 

Moisture content was calculated daily to maintained the value 

up to 60% throughout the composting period by oven dry 

method, if it increases above 60% then it reduced by 

sprinkling of water. Analysis was carried out after 45 to 60 

day of composting period. 

C. Earthworms 

 Earthworm’s species Eisenia fetida was collected from 

Navshakti Vermiculture Savtamali nagar Lavale. Total 

quantity of 10 to 15 no were added in each bin through the 

developed cracks after 10 to 15 days of partial decomposition 

of waste. After the addition of earthworm analysis was 

carried out at specific interval of time to check the degree of 

organic waste stabilization. Earthworms species i.e. Eisenia 

fetida (Red worms) are used in the present study. 

D. Vermicomposting 

It is the process of decomposition of organic waste matter 

using earthworms. In this work earthworms species i.e. 

Eisenia fetida is used.As compost is use as instant source of 

food to the earthworms. After the addition of earthworms 

physicochemical characterization of waste was carried out at 

specific interval of time. Important parameter required to 

check the stabilization of waste are Total Kjeldhal nitrogen 

(TKN), Total organic carbon (TOC), C/N ratio and pH.  

E. Artificial Aeration Vermicomposting 

Artificial aeration setup was prepared using the same 

dimensions measuring  52cm x 22cm x 28 cm  composting 

bin, were used for composting having artificial aeration 

provided by  perforated pipe, inlet end of the pipe is connect 

to air blower and outlet end is connect to series of horizontal 

and vertical perforated pipes placed in bin. It consists of total 

10000 gm. Nirmalya solid waste containing (4000 gm. 

nirmalya waste + 4000 gm. cow dung + 2000 gm. soil). The 

artificial aeration vermicomposting as shown in fig no. 1 

 
Fig. 1: Artificial aeration vermicomposting 

F. Natural Aeration Vermicomposting 

The actual setup was prepared using two plastic bins with 

dimensions measuring 52cm x 22cm x 28cm out of two 

composting bins one having natural aeration through side 

holes. Bins contain nirmalya waste along with cow dung 

arranged in alternate layer and finally covered with layer of 

soil. It consists of total 10000 gm. waste containing (4000 gm. 

nirmalya waste + 4000 gm. cow dung + 2000 gm. soil). The 

natural aeration vermicomposting as shown in fig no 2 

 
Fig. 2: Natural aeration vermicomposting 

III. RESULTS AND DISCUSSION 

A. pH 

The pH of both the method were slightly acidic but the final 

pH of all the two mature vermicompost was in the neutral 

range i.e. 7.49 to 7.10, highly favorable for worms which are 

reported to survive in pH range 5-9 . The comparison of pH 

of natural and artificial as shown in fig no. 3 
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Fig. 3: Comparison of pH of natural and artificial aeration 

vermicomposting 

The pH of vermicompost is reported to be substrate 

dependent and earthworms maintain the pH of vermicompost 

in the neutral range. The slightly basic nature of temple waste 

might be due to the formation of intermediate products during 

bioconversion of the organic wastes. 

From the above graph it is shows that the pH of 

initial compost was low in both the methods as compared to 

this pH was increased after the addition of earthworms in bin. 

pH in artificial aeration composting is more i.e. 7.49 as 

compared to 7.10 in natural aeration bin. It was reported that 

minimum biomass and cocoon production was obtained at pH 

5 and 9while earthworms were killed at pH below 5.0 and 

above 9.0 and maximum biomass and cocoon production of 

Eisenia fetida was obtained and make the process of 

composting faster. 

B. Moisture Content 

Analysis of moisture content providing natural and artificial 

aeration After the stabilization of actual setup continuous 

analysis of moisture content by using natural aeration and 

artificial aeration with specific interval of time was carried 

out, to maintained the moisture content about 60% to 70% by 

increasing or decreasing the period of aeration and by 

continuous sprinkling of water because for the process of 

composting not much more moisture is required it is always 

in controlled range. Comparative results of natural and 

artificial aeration are shown in Fig. no 4. 

 
Fig. 4: Comparison of moisture content of natural and 

artificial aeration vermicomposting 

From the above graph it is shows that artificial 

aeration gives more moisture content as compared to natural 

aeration and it help to maintained moisture to desired level. 

Composting proceeds best at a moisture content of 60-70% 

by weight. At lower moisture levels, microbial activity is 

limited. At higher levels, the process is likely to become 

anaerobic and foul smelling.  

C. Total Organic Carbon  

As the result shows that initially carbon was very high in 

artificial as well as natural aeration composting i.e. 32.4 and 

33.2 due to low concentration of nitrogen as the process of 

composting proceeds carbon content get decreased to value 

of 28.1 for artificial aeration composting which is good for 

compost as compared to this 29.3 for natural aeration 

composting with same interval of time. The microbial 

respiration may lead to rapid carbon loss throughCO2 

production and also, digestion of carbohydrates, lignin and 

cellulose from the substrates by inoculated earthworms may 

cause carbon reduction during the decomposition of organic 

waste. 

From the fig. no. 5 it is clear that total organic carbon 

content providing artificial aeration is less as compared to 

natural aeration due to increased amount of nitrogen. As the 

carbon content in natural aeration composting is more 29.3 as 

compared to artificial aeration composting i.e. 28.1 which is 

good for compost and shows faster rate of decomposition of 

waste. 

 
Fig. 5: Comparison of carbon content of natural and 

artificial aeration vermicomposting 

D. Total Kjeldahl Nitrogen 

Total Kjeldahl nitrogen content of the compost increased 

significantly with time in both the bin of natural and artificial 

aeration composting in the presence of earthworms.  
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Fig. 6: Comparison of total Kjeldhal nitrogen of natural and 

artificial aeration vermicomposting 

As in the initial phase value of nitrogen content was 

0.48 and it is increases in both the method of composting but 

higher value obtained as 0.80 in artificial aeration composting 

as compared to natural aeration i.e. 0.73 at the end of 

vermicomposting period in different feed mixtures, probably 

due to mineralization of the organic matter. 

From the fig no. 6 it is shows that the nitrogen 

content increased in both the bin but maximum result is 

obtained in artificial aeration composting. The increase in 

total nitrogen content was higher in vermicompost than 

composts, where cow dung increment resulted in increased 

nutrient contents. Many authors reported that losses in 

organic carbon might be responsible for increasing the 

nitrogen. 

E. C/N Ratio 

In the present study to reduce the C/N ratio by minimal 

incorporation of cow dung, which is a good source of 

nitrogen, in order to make the waste mixture suitable for 

decomposition using earthworms. The C/N ratio of the 

composts in natural and artificial aeration decreased 

continuously, initially ratio was 45.91 and after composting 

it is 19.45 in natural aeration compost bin in spite of this in 

artificial aeration compost bin it is decreased from 37.18 to 

17.38 after the addition of earthworm as the same interval of 

time All final C/N values were less than 20, which illustrated 

that the organic wastes had been stabilized. 

 
Fig. 7: Comparison of C/N ratio of natural and artificial 

aeration vermicomposting 

From the fig no. 7 the best results were obtained 

from artificial aeration vermicomposting as it gives the value 

of C/N ratio is less as compared to natural aeration and the 

lowest C/N ratio in temple waste depicts faster rate of 

decomposition. Lowering of C/N ratio is mainly caused due 

to release of part of the carbon as carbon dioxide (CO2) due 

to respiratory activity of earthworms. Although comparison 

between two method of composting, artificial aeration 

composting give lower C/N ratio i.e. 17.38 as compared to 

natural aeration with same interval of time. Hence, C/N ratio 

less than 20 indicates better degree of organic matter 

stabilization and reflects a satisfactory degree of maturity of 

organic waste. 

IV. CONCLUSION 

Results from the present study revealed temple waste as a 

potential resource material for Eisenia fetida biomass and 

nutrient rich homogeneous vermicompost production. Thus, 

from present study it can be conclude that nirmalya waste 

vermicomposting using artificial aeration in the form of 

perforated pipe along with natural as well as artificial aeration 

give good result at short interval of time as compared to 

natural aeration vermicomposting is due to better 

physicochemical characteristic of compost obtained from 

artificial aeration vermicomposting. Nirmalya waste can 

therefore, be reuse in the form of compost and it also added 

value to the waste. Hence, nirmalya waste vermicomposting 

using artificial aeration is a good technique to minimize the 

problem of solid waste management at short interval and it 

can also be used as good quality of compost for plant growth, 

fertilizing and conditioning of land. 
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