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Abstract 
Recently India became a most populous Country in the world. Due to the 

increasing population the amount of waste generating also increased. Currently the world 
population is facing a burning issue of waste management. The increase in population of 
our country also increases the waste generation from their day today activities. Such daily 
waste causes the pollution of environment. The present study involves the organic solid waste 
and vegetable market and agriculture waste treatment by the earthworm Eisenia fetida. In 
this experiment we used agriculture and domestic kitchen waste as a substrate for 
vermicompost preparation. Nowadays “Vermicomposting technology” is considered as 
ecofriendly, natural, cost effective, pollution free and fast growing. In this experiment the 
role played by an earthworm species Eisenia fetida is very vital, which is responsible for 
decomposition of organic waste? Earthworms are well-known as friends of farmers which 
help in making compost rich in NPK. The earthworm Eisenia fetida played very vitalt role 
in organic waste decomposition and helped to make compost rich in NPK. Vermicompost 
can be served as a good alternative to the synthetic fertilizers. It can help to minimize the 
pollution causing due to the excess use of chemical fertilizers. 
Keywords: Eisenia fetida, Vermicomposting technology, ecofriendly, pollution NPK 

Introduction 
           The increase in population of our country also increases the waste 
generation from their day today activities. Such daily waste causes the pollution of 
environment. Solid waste is increasing due to the population explosion from last 
decade. One of the main issues we are currently facing is the management of solid 
waste. One factor is the quick rise in waste volume (Singh et al., 2013). Aristotle 
described Earthworms as intestines of the earth approximately 2,350 years ago. 
The opinion of him got proved in the 20th century. Darwin stated that “No other 
creature has contributed to building of earth as earthworm.” Vermicomposting is a 
method in which earthworms plays an important role to produce vermicompost or 
organic fertilizer from the bio-degradable organic solid wastes. Using earthworms 
for the composting is an ecofriendly way which can help in reducing the pollution 
of soil as well as provides high quality compost material which is rich in minerals 
and essential nutrients (Danilo et al., 2010). Soil is a good source of various 
minerals, macro and micro nutrients which are essential for floral and faunal 
elements to complete their life cycle (Kamble et al., 2014; Raut et al., 2020). 
           Vermicompost does not produce any harmful or toxic components which 
have not causing any negative effects on soil, flora and ecological cycle (Dickerson, 
2006). It improves various aspects of soil such as texture, nutritions and aeration 
also helps to reduce compaction of soil (Kamble et al., 2015). It increases water 
holding capacity of soil because of  the ample amount of organic matter present in 
it. It also supports improved root development and nutrient concentration and 
increases nutrient eminence of soil (Chatwal et al., 1990; Punjab State Council for 
Science and Technology, 2010; Danilo et al., 2010;). Present work on organic solid 
waste management was carried out in the Karjat Tehasil, District Ahmednagar, 
Maharashtra, where municipality workers daily collect domestic organic solid 
waste from schools, colleges, homes, hotels, canteens, and garden. For the proper 
management of solid waste all such conditions were taken into consideration. In 
this present investigation municipal solid waste management was studied. 
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Fig.1 Map of Study area (Patil and Toradmal, 2020) 
Materials And Method 
Collection: For the current investigation we collected organic solid waste from Karjat city area as well as different 
locations of weekly vegetable market and agriculture waste. Polythene bags were used to collect the sample. The 
collected sample was brought to laboratory for further experiment work. Also composted samples were collected 
from vermi-composting unit located at Panchayat Samiti Office Karjat. 
Shredding and composting: The organic content of solid waste was shredded in small pieces up to 20-30 mm 
diameter. This shredding was necessary to give the material a sufficiently large surface area for microbes attack. The 
earthworm species Eisenia fetida obtained from Krushi Vidnyan Kendra, Yashwantrao Chavan Maharashtra Open 
University Nashik was introduced in the shredded solid waste material and kept undisturbed for 120 days allowed to 
decompose by earthworm Eisenia fetida. After the treatment of Eisenia fetida the composted material was analysed by 
using standard methods given by Trivedi and Goel, (1987). 
 

 
Fig. 2: Showing the KVK Vermicomposting Unit at YCMOU Nashik and Collection of earthworm Eisenia fetida 

Analysis of samples before and after Composting by using earthworm Eisenia fetida: 
 The large shredded organic content of solid waste sample was analyzed for it’s physical and chemical 
characteristics like pH, EC, nitrogen, phosphorus, potassium, organic carbon and moisture content, with the help of 
standard methods (Trivedi and Goel, 1987; APHA, 1971; Bewick, 1980; Deshmukh A.M., 1998; Trivedi and Kumar, 
1998; Nathanson, 2003; Sharma, 2005;  Raut et al., 2022).  

Results And Discussion 
 As per the illustrated in table 1 and fig. 3. The  pH of vermi-composted sample increases from 6.5 to 8.4. The 
electrical conductivity EC observed was 1.32 (µmhos/cm) before vermicomposting and 3.21 (µmhos/cm) after the 
composting. Nitrogen content after composting recorded in vermicomposting sample is 1.49 % . The Phosphorous 
content before composting was 0.51 mg/kg while after composting it was increased to 5.3 mg/kg. The Potassium 
content recorded before composting was 0.83 mg/kg while after composting it was increased to1.43 mg/kg. The 
Organic Carbon content was 9.12 % before and it was also increased after composting to 17.95 %. Moisture content 
of organic waste before composting was 31.4 % and after vermicomposting sample moisture content was 42.01%.  
All the physical and chemical parameters under observation showed increase in parameters quantity in a positive 
direction. The results obtained by Kamble et al., (2015) supports the current findings. 
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Sr. No. Parameters Before compost After compost 

1 pH 6.5 8.4 
2 EC (µmhos/cm) 1.32 3.21 
3 Nitrogen (%) 0.58 1.49 

4 Phosphorous (mg/kg) 0.51 5.3 
5 Potassium (mg/kg) 0.83 1.43 
6 Organic carbon (%) 9.12 17.95 
7 Moisture content (%) 31.4 42.01 

 

Table 1: Showing characteristics of organic material before and after composting 
    

The results obtained illustrated in the above table 1 and following fig. 3 showing the vital role played by 
the earthworm Eisenia fetida which is responsible for organic waste decomposition and help in making compost rich 
in soil nutrients. 

 

 

 
Fig 3: Graphical representation of organic material before and after composting by using Eudrillus eugine 

 

There are many evidences of Bioremediation Technology, in which by using living organisms one can 
reduce the pollution and its toxic effects. Raut et al., (2022) investigated the termite mound soil and surrounding soil 
physicochemical properties, they found that termites played vital role significant increase of physicochemical 
properties. In a similar way we used Earthworm species Eisenia fetida for this experiment and we got results like 
them. 

Conclusion 
It was concluded that analysis after decomposing of organic solid waste by using earthworm Eisenia fetida 

gave good results. Earthworms plays very vital role in organic solid waste management practices. The compost 
produced by using earthworms is more neutral in which worm live and this may due to the fact that the earthworm 
neutralizes the organic matter.  High quality vermicompost can be produced by using earthworms. Which can be 
proved as an better option to other commercial synthetic fertilizers in the market. 

Acknowledgment 
The authors express their sincere gratitude to the respective Heads of the Departments of Zoology, 

Yogeshwari Mahavidyalaya, Ambajogai; G. M. Vedak College of Science, Tala; and P. V. P. College, Pravaranagar, 
Loni, for providing necessary laboratory facilities and institutional support to carry out the present research work. 
The authors are also thankful to the Krushi Vidnyan Kendra (KVK), Yashwantrao Chavan Maharashtra Open 
University, Nashik, for providing the earthworm species Eisenia fetida and technical guidance related to 
vermicomposting practices. Special thanks are extended to the Panchayat Samiti Office, Karjat, for permitting 
sample collection from the vermicomposting unit. The authors acknowledge the cooperation of municipal workers 
and local authorities of Karjat Tehasil for their assistance during sample collection. Finally, the authors express 
their gratitude to all those who directly or indirectly contributed to the successful completion of this research work. 

Financial support and sponsorship 
Nil. 

Conflicts of interest 
The authors declare that there are no conflicts of interest regarding the publication of this paper. 

References 
1. American Public Health Association (APHA), (1971).  Standard methods for the examination of water and 

wastewater. 15th Ed. Washing D.C. 
2. Bewick, M. W. (1980). Handbook of organic waste conversion. Van Nostrand Reinhold Co. 
3. Chatwal G.R, Mishra M.G. and Katyal T., (1990).  Environmental land marine pollution and their control. 1st   

edition Anmol publication New Delhi. 

0
5

10
15
20
25
30
35
40
45

C
o
n

ce
n

tr
at

io
n

Parameters

Comparative Line ChartBefore
compost

https://eesrd.us/


International Journal of Research Studies on Environment, Earth, and Allied Sciences (IJRSEAS) 

| Volume-2 Issue-6 | December-2025 | ISSN: 3066-0637 | Website: https://eesrd.us  
22 

 

4. Danilo V. Rogayan Jr.  Edjohn Harold F.Tomboc  Andrew V. Paje  Karl Lyndon P. Lim  John Arthur R. Ararro  
Jestoni G. Ocampo  Lashaundra Mae D. Ballon  Monina Joy S. Ico  Werlyn R. Corpus Hazel S. Gregorio 
(2010).  Research paper on vermiculture and vermicomposting. Ramon Magsaysay Technological University, 
San Marcelino, Zambales. 1-23. 

5. Deshmukh A.M., (1998). Selected topics in Biotechnology 1st Edition Parma Publication Karad. 
6. Dickerson G. W., (2006). Solid waste compost in New Mexico. 
7. Kamble P. N., Dhembare A. J., Raut R. R. and Pondhe G. M.. (). Preparation of  vermicompost  from agriculture  

and  kitchen  solid  waste  by  using Eudrillus eugeniae. Special Issue, International Conference on “Ethical 
Prospects : Economy, Society and Environment” March 2015, ISBN 978-93-83046-46-1, PP-31-33. 

8.  Kamble P. N., Raut R. R., Ghodechor D., Patil T. D., Pondhe G. M. (2014). Studies on Soil Bacterial And 
Fungal Diversity From Pathre And Chinchpur Area Ahmednagar, (M.S) India. Proceeding Upcoming Trends 
in Science, ISBN No- 978-93-82202-24-0. 

9. Nathanson  J. A. (2003). Basic Environmental Technology 4th edition, Prentice Hall of India Publication, New 
Delhi. 

10.  Patil V. V. and Toradmal A. B. (2020). Identification of Groundwater Potential Prospect Zones in Semi-Arid 
Region- A Case Study of Karjat Tehsil, Ahmednagar District, Maharashtra. Journal of Xidian University. 14:(5), 
814-824. 

11. Punjab State Council for Science and Technology (2010). A Report Submitted to Department of Science and 
Technology.  

12. Raut R. R., Kurhe A. R. , Suryawanshi G D. and  Jiwatode V. R., (2022). Comparative Studies on Physico-
Chemical Properties of Termite Mound and Surrounding Soil, International E-Conference on Life Sciences, 
Technology and Management In Association with International Journal of Scientific Research in Science and 
Technology 9: (9), Print ISSN: 2395-6011, PP. 1-9. 

13. Raut R., Harale P. and Kurhe A. (2020) Studies on Soil Quality Parameters in Relations to Cropping Patterns, 
Micronutrients and pH from Goagalgaon area in Ahmednagar District of Maharashtra, India. International 
Journal For Innovative Research In Multidisciplinary Field, 6: (9), ISSN: 2455-0620, PP. 210-219. 

14. Sharma B.K., (2005). Environmental Chemistry, Goel Publishing House, Meerut. 
15.  Singh A., Jain A.,  Sarma B. K.,  Abhilash P.C., Singh H. B. (2013). Solid waste management of temple floral 

offerings by vermicomposting using Eisenia fetida. Waste Management 33 : 1113–1118. 
16. Trivedi R.K. and Kumar A. (1998). Eco-technology for Pollution control and environmental management, 

Environmedia publication Karad India. 
17. Trivedi R.K., (1987). Practical methods in ecology and environmental science, Enviromedia Publication Karad, 

India. 
 

https://eesrd.us/

