
 

INT J CURR SCI 2017, 20(4): E 25-30 

RESEARCH ARTICLE                                                                                 ISSN 2250-1770  

Vermicomposting of Leaf litters:  Way to convert waste in to Best 

Ritu Nagar, Anurag Titov and Praveesh Bhati* 

  Government Madhav Science PG College, Ujjain, (MP), India  

*Corresponding author: bhati_p212@yahoo.co.in   

Abstract 

Scientific research has recognized the using of earthworms as a bioreactor for numerous organic solid wastes to 

producing organic fertilizers i.e. vermicompost. Vermicompost considered as an excellent product since it is 

homogenous, has desirable aesthetics, has reduced level of contaminates, has plant growth hormones, higher level of 

soil enzymes, greater microbial population and tends to hold more nutrients over a longer period without adversely 

impacting the environment. The present paper has appraisal the current state of knowledge on biology and species of 

earthworm, interaction between earthworm and microorganisms and the use of earthworms for organic waste 

stabilization. Aim of this paper to generate awareness in peoples towards simple method (vermicomposting) for clean 

up their surrounding through convert waste in to best. This approach was used in present study to decompose leaf 

waste of college campus in to valuable product. Leaf waste was crushed and mixed with cattle dung in a ratio of 50: 

50. At the end of decomposition, vermicompost obtained in fine granular form which was harvested through fine 

sieve to get homogenous compost. 
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Introduction 

Generation of solid wastes has a universal 

problem which are facing by most of the countries in 

present scenario. These wastes are generated due to 

several human accomplishments as well as natural 

disaster (Chalmin and Gaillochet, 2009). Many types 

of solid waste such as food, paper, sewage sludge, 

and garden wastes, are acquiescent to biodegradation 

as they possess major amounts of heterogeneous 

organic substrates, including sugars (as sucrose), fats, 

proteins, hemicelluloses, celluloses, and lignins (Gray 

et al., 1971a; Rhyner et al., 1995; Eklind et al., 1997; 

Ryckeboer et al., 2003). India agro sector contributes 

substantially towards organic solid waste generation 

(Singh et al., 2003). It is estimated that in India nearly 

700 million tons of organic wastes is generated 

annually included leaves, husk, sawdust, steam bark, 

flowers etc. which is either burned or land filled 

(Bhiday, 1994). When these are left as such on soil 

surface in excess quantity then it causes problem such 

as bed smell and generation of mosquito. 

Vermicomposting is the better solution to tackle with 

these problems. 

 Vermicomposting is a simple biotechnological 

process involves the stabilization of organic solid 

waste through earthworm consumption that converts 

material into worm casting called Vermicompost 

(Bhoyar and Bhide, 1996). Earthworms consume 
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various types of organic wastes such as sewage 

sludge, animal wastes, crop residues and industrial 

refuse and reduce its volume by 40-60% (Mitchell    

et al., 1980; Chan and Griaths, 1988; Hartenstein and 

Bisesi, 1989). Leaf waste is one of the types of 

organic waste which is processed through earthworm. 

Several researchers were succeed to covert leaf litter 

into vermicompost and used either alone or with 

biofertilizer or inorganic fertilizers on several crops. 

Nyathi and Campbell (1995) were decomposed tree 

leaf litter of Brachystegia spiciformis and L. 

leucocephala and applied it with inorganic fertilizer. 

Pozo et al. (1998) worked on decomposition of 

Eucalyptus globulus leaf. It was also found that 

addition of leaf waste minimise the maturation time 

of vermicompost. Huang et al. (2001) worked on pig 

manure and saw dust composting and demonstrated 

that the addition of leaves into the composting 

materials enhanced the humification process and 

shortened the time required for maturation and 

stabilization of pig manure-saw dust composting. 

Non symbiotic nitrogen fixation also recorded during 

decomposition of nonspecific litter of three evergreen 

tree species of Chiloé Island, southern Chile (Pérez  

et al., 2010).  

 Aalok and Tripathi (2012) also carried out 

composting and vermicomposting process of leaf 

litters of different plant species namely, Eucalyptus 

hybrid, Pinus roxburghii, Populus deltoides, and 

Shorea robusta and leaves of Parthenium 

hysterophorus, mixed with municipal solid waste. 

Similar types of work were also carried out by 

Vasanthi et al. (2013) with Mango (Mangifera 

indica) and Guava (Psidium guujuvu) leaves. During 

vermicomposting process leaf litter mixed with 

different proportion of cattle dung. Thangaraj (2015) 

carried out vermicomposting of leaf litter of 

Pongamia pinnata with cattle dung in the ratio of 1:1 

while Sandeep et al. (2017) composted leaf litter and 

cow dung in the ratio of 1:3 ratio.    

 Government Madhav Science College, Ujjain 

(MP) has big campus with great density of trees. 

College also has their botanical garden in which so 

many types of plants are there. These plants not only 

provide peaceful environment but also act as study 

material for botany students. In order to maintain 

these plants, adequate supply of nutrients is 

necessary. Use of chemical fertilizer not only costly 

but it also causes environmental pollution. For 

consideration of these points we have started 

preparation of vermicompost from organic solid 

waste. College campus has a number of trees. A huge 

quantity of plant materials fall down from tree causes 

dirtiness and pollution. In present investigation, leaf 

waste of college campus was taken and 

vermicomposted with cattle dung and without cattle 

dung. 

Materials and Methods 

Collection of plant leaves and cattle dung 

 In the experiment, cattle dung was collected 

locally from randomly selected cattle houses of 

municipal territory of the study area, Ujjain. The 

cattle dung was collected in large-sized rectangular 

plastic pot containers and was brought to 

vermicomposting unit, Government M.V.M., Ujjain 

(MP), India. Eudrilus eugeniae and Eisenia foetida 

equally used in this study were obtained from 

vermiculture centre of Govt. Madhav Science 
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College, Ujjain (Shouche et al., 2011). The leaf litter 

of four plants viz. Palash (Butea monosperma) 

Chandan (Santalum album), Jamun (Syzygium 

cumini) and Eucalyptus (Eucalyptus globulus) were 

used as a substrate was collected at random from the 

campus of Govt. Madhav Science P.G. College. 
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Preparation for vermicomposting 

 Collected leaf wastes were chopped into small 

pieces. The chopped waste was mixed with cattle 

dung in 50: 50 ratios. 

Process of vermicomposting 

Vermicomposting process was done in plastic 

containers. Mixture was prepared and kept in bins 

(plastic containers). This was kept in 

vermicomposting room. The windrow compost 

method was used in present study in which 

composting materials was not covered and ventilation 

was not provided with pipes. Waste materials were 

agitated or turned on a regular basis for enhances 

passive aeration (NRAES, 1992). Bins were sprinkled 

with water after turning it upside down to maintain 

high moisture content. The waste was pre-

decomposed for fifteen days prior adding of 

earthworms. Two species of earthworms (E. eugeniae 

and E .foetida) were added in each composting bins 

(Singh et al., 2004). Process was monitored till 

maturation the surface appear black granular 

indicated vermicomposting process almost 

completed. At this stage Watering was stopped before 

seven days of harvest. Prepared vermicompost was 

stacked so that the earthworms settle at bottom and 

the vermicompost was collected from the top without 

disturbing the bottom layers. The harvested 

vermicompost was filtered through fine sieve in order 

to get fine uniform vermicompost.          

Results and Discussion 

Vermicomposting considerably modified the 

observed characteristics of the initial mixtures. At the 

end of vermicomposting process of leaf waste, 

mixture was recognised dark brown colour and 

granular form. It was odour less also. These findings 

are similar to those previously published by other 

researchers (Nogales et al., 2005). There temperature 

was normal comparable to the room temperature and 

lower than temperature of first three days of 

vermicomposting. A temperature rise during 

composting is caused by exothermic oxidation of 

organic matter. During Initial phase temperature was 
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so high due to abundant quantity of nutrients were 

available but once it started decrement the 

temperature also declined and set at low constant 

value. Shouche et al. (2011) also recorded same 

finding. It was also found that prepared 

vermicompost lighter in weight that floats on the 

surface of water. Hegarty and Curran (1986) 

explained that at maturity stages compost sample 

found to be low density than the normal range, 

because during the composting process due to 

microbial activities raw materials break down into 

smaller pieces after degradation resulting in an 

increased porosity and declined density. Moisture 

content of vermicompost was also found lower than 

early phase.  

Conclusion 

Vermicomposting is a viable biotechnological 

process for recycling forestry-livestock organic waste 

materials because it decomposes and stabilizes 

residues thus it contributes to diminish environmental 

problems. This promising technology not only 

decrease subsist of solid waste but it also produces 

valuable plant nutrients. In addition, this technology 

provides doctrines for common man that how we can 

manage organic waste in our area.   
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