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ABSTRACT 
Reprocess agricultural crop residue to vermicomposts and vermiwash provide a good option for small and marginal farmers to 
produce solid and liquid organic manure locally for use in their farms. Vermicomposting is a mesophilic process and should be 
maintained up to 32°C with the moisture content of 60-80%. Earthworms break down organic matter and leave behind castings 
that are an exceptionally valuable fertilizer. Vermicompost and vermiwash are well known to get better soil health and fertility 
as they add major and micro nutrients, organic matter, and plant growth promoting substances besides improving the soil 
construction. However, not much known but uniformly critical is the ability of vermicomposts and vermiwash to add 
considerable load of plant-beneficial microbial communities to the soil that play an chief role in augment the soil microbial 
diversity, nutrient mineralization, pathogen/nematode suppression and organic matter degradation resulting in better soil battle 
and pliability. More importantly, addition of the vermicomposts and vermiwash provides much needed food for the 
microorganisms in soil thereby stimulating their activities that is necessary for a soil to be fit for supporting good crop growth.  
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1. INTRODUCTION 
Cuddalore district is one among the few districts known for agriculture production in the State. While the increase in 
the number of Agriculture based sources in Cuddalore supports economic growth positively, it affects the environment 
negatively by generating large amounts of Agriculture wastes.  It is thrown away or burnt as a means of solid waste 
disposal. Hence there is need of development of a new method of waste disposal to benefit the agricultural as well as 
other industries. Agriculture waste has become a very useful substance in light of today’s environmental and economic 
concerns. Administration of Agricultural waste has become one of the biggest problems that we are facing today. 
Vermicomposting is the better option to tackle with this problem. Vermicomposting is a non-thermophilic, boioxidative 
process that involves earthworms and associated microbes. Vermicomposting is the process of conversion of organic 
wastes by earthworms to valuable humus like material which is used as a natural soil conditioner. This study has 
attempted to assess the possibility of vermicomposting of Agriculture wastes and, in doing so, evaluated the potential of 
using the (Eudrilus Eugenia) to decompose Agriculture wastes. 
 
2. OBJECTIVES OF THE STUDY 

This study was carried out toward the purpose of achieving the following objectives: 
(1) To assess the possibility of vermicomposting of Agriculture wastes in Cuddalore District 
(2) To evaluate the potential of Eudrilus Eugenia to Vermicompost Agriculture wastes 
 
3. COLLECTIONS AND CULTURING OF EARTHWORM 

 The earthworm Eudrilus Eugenia which is commonly known as the African nightcrawler was used in this study and 
was obtained from a TNAU-Vriddachalam- Cuddalore District. 
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4. COLLECTIONS OF COW DUNG 

Animal wastes are important resources that are used to supplement organic matters and improve soil conditions. 
Average-size cattle produce 4 to 6 tons of fresh dung per year. In Cuddalore District, a significant portion of cattle 
dung is used as cooking and heating fuel after making. However, burning of dung cakes causes serious health and 
environmental problems. Alternative important use of cattle dung is its conversion into compost to be used as manure 
in agricultural fields. For this purpose, cattle dung is heaped in the open and allowed to degrade naturally without any 
amendments. The cow dung has the amazing ability to attract life such as earthworms and the soil bacteria. 
 
5. COLLECTION OF AGRICULTURE WASTES AND EXPERIMENTAL SETUP 

The used Agriculture was obtained from different sources. Agriculture Waste and Eudrilus Eugenia earthworm species 
were used for the waste degradation process.  Collected Agriculture wastes were chopped into small pieces. The 
chopped waste was mixed with cattle dung in 50: 50 ratios. 
 5.1 Vermicomposting Technology 
Agriculture Waste obtained during harvesting was collected. These organic residues were shade dried for few days and 
cut into small pieces. It is preferable to select a composting site under shade, in an elevated level, to prevent water 
stagnation in pits during rains. Make small holes on the side of pits The organic residues were spread in the pit (6.0 x 
1.0 x 0.6 m) up to 6² heights and 5 % dung slurry was uniformly distributed on the top of the organic residue sufficient 
to wet the surface. Over this layer another layer of organic residues was spread followed by spraying of dung slurry 
uniformly. This process was repeated till the spread of the organic residues 6² above the top of the pit. After partial 
decomposition of organic residues (attained in 15 days) the earthworms (Eudrilus Eugenia) were released @ 1 kg 
(around 1000 worms) per 1 ton organic residues in to the bed by making holes at the top of the bed on four corners and 
centre of the pit. Throughout the composting process, sufficient moisture was maintained i.e. at 50 percent of 
maximum water holding capacity of a material. Sprinkling of water should be stopped when 90 % bio-wastes are 
decomposed. Maturity could be judged visually by observing the formation of granular structure of the compost at the 
surface of the pit. Normally after 60 days, organic refuse changes into a soft, spongy, sweet smelling; dark brown 
compost will be ready for collection. Harvest the vermicomposts by scrapping layer wise from the top of the pit and 
heap under shed. This will help in separation of earthworms from the compost. Sieving may also be done to separate 
the earthworms, cocoons and eggs. The temperature and moisture content were maintained by sprinkling adequate 
quantity of water at frequent intervals. Recomposing is done in the same pit or bed. Similar to the above described. For 
draining of vermiwash a hole was provided which was connected to a tank with PVC pipes in order to use the 
vermiwash can be utilized as liquid manure. After twelfth weeks the samples were taken and were analyzed. This was 
studied in terms of various parameters such as pH, EC, moisture content, TOC, TKN and C: N ratio. The effects of 
vermicompost and vermiwash on various plants have been studied. 

                                        
   
  Figure 1Vermicompost Unit                                            Figure 2 Movement of Earthworm inVermicompost Pit 
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Figure 3 Organic Manure                                                                                     Figure 4 Vermiwash 
6. Vermicomposting Products 

6.1 Earthworms  
Multiplication of earthworms: Earthworms are bisexual, but cross-fertilization is the mode of reproduction. Adult 
worms, 15-21 days after copulation, lay cocoons, which look like coriander seeds. The eggs present inside the cocoon 
hatch into neonates in about 15-21 days. Neonates take 35-60 days to attain adulthood, which is characterized by a 
swollen band near the anterior part of the body. Eudrilus Eugenia, one of the species used for vermicomposting, 
completes its lifecycle in about 65-80 days. It leaves 400 plus cocoons in about 60 days. Vermicomposting can be tested 
from a small collection of pellets on the top of the beds around 45-60 days after start. This is indicative of good 
multiplication of worms in the beds. In about 170 days, the material is degraded completely and vermicomposts is ready 
for harvesting. The rate of degradation depends on the loading of worms. More number of worms, faster the 
degradation. 

6.2 Vermicompost 
Vermicompost is usually a finely divided peat-like material with excellent structure, porosity, aeration, drainage and 
moisture holding capacity .It usually contains higher levels of most of the mineral elements, which are in available 
forms than the parent material .Vermicompost improves the physical chemical and biological properties of soil. There 
is a good evidence that vermicomposts promotes growth of plants and it has been found to have a favorable influence 
on all yield parameters of crops like wheat, paddy and sugarcane . 
 

6.3 Vermiwash  
 
Vermiwash is a liquid bio-fertilizer collected after the passage of water through a column of worm activation. It is a 
collection of excretory and secretory products of earthworms, along with major micronutrients of the soil and soil 
organic molecules that are useful for plants Vermiwash seems to possess an inherent property of acting not only as a 
fertilizer but also as a mild biocide an ecosystem .It contains nitrogen as nitrogenous excretory product and growth 
promoting hormones and essential enzymes and infuses resistance in plants. It is applied as foliar spray. This is 
transported to the leaf, shoots and other parts of the plants in the natural ecosystem. It contains various enzymes 
cocktail of protease, amylase, unease and phosphatase. These are beneficial for growth and development of plant and 
stimulate the yield and productivity of crops and also microbial study of vermiwash found that nitrogen fixing bacteria 
like Azotobacter, Agrobacterium and Rhizobium and some phosphate solublizing bacteria are also found in vermiwash. 
 
7. Vermicompost: A Highly Nutritive Bio-fertilizer Superior to Chemical Fertilizers 

Vermicompost is a nutritive plant food rich in NKP, macro & micronutrients, beneficial soil microbes like ‘nitrogen-
fixing bacteria’ and ‘mycorrhizal fungi’ and are excellent growth promoters. Applications of vermicomposts have been 
proved effective to enhance growth and yield of various plants .Vermicompost also contain enzymes like amylase, 
lipase, cellulase and chitinase more significantly, vermicomposts contains ‘humus’ which makes it markedly different 
from other organic fertilizers. It takes very long time for soil or any organic matter to decompose to form humus while 
earthworms secrete humus in its excreta. Without humus plants cannot grow and survive. The humic acids in humus 
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are essential to plants in four basic ways – 1). Enables plant to extract nutrients from soil; 2). Help dissolve unresolved 
minerals to make organic matter ready for plants to use; 3). Stimulates root growth; and, 4). Helps plants overcome 
stress. Vermicompost can be used for all crops: agricultural, horticultural, ornamental and vegetables at any stage of 
the crop  
                                                

                                             
Figure 5 Growth of Panicle in SRI Rice                                                       Figure 6 Growth of Panicle in Rice 
                  With organic Manure                                                                               with Chemical Fertilizer 
 
 

                                                                        
                    Figure 7 Growth of Teak Wood                            Figure 8 Growth of Teak Wood  
                      Graft using Chemical Fertilizer                                     Graft using Organic Manure 
 
8. RESULTS AND DISCUSSION 

Earthworms play an important role in maintaining soil fertility through vermicomposting. In the present study, The 
lowering of pH due to production of CO2 which was an acidic gas and when it came in contact with water it might had 
formed carbonic acid, due to which pH had decreased. Generally there was an important decrease in EC, which is 
superlative for plant growth. With a low EC, the Organic fertilizers releases the mineral salts gradually, which is 
adequate for plant escalation. There was a noticeable reduction in the TOC and TOM in the final vermicompost 
prepared from waste using Eudrilus Eugenia .It is due to the microbial respiration.  
 
                           Table 1: Physicochemical analysis of Agriculture waste   based Vermicompost 
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The N content percentage increase might instigate from the addition of nitrogen through the earthworm itself in the 
form of mucus, nitrogenous execratory substance, growth stimulating hormones and enzymes. Phosphorus increased by 
the closing stages of the process owed to the mineralization of organic matter. Increase in K possibly due to the direct 
action of earthworm guts and indirectly by the simulation of micro flora. Moreover, the Increase in earthworm 
population might also be attributed to the C: N ratio decreasing with time. Decline of C: N ratio to less than 20 
indicates an advanced degree of organic matter stabilization and reflects a satisfactory degree of maturity of organic 
waste. 
 
Table 2: Impact of vermicomposting on weight loss of organic substrate in the presence of  
                Earthworms 

 
 
Earthworms rapaciously feed on organic wastes and while employing only a small portion for their body synthesis they 
excrete a large part of these consumed waste materials in a half digested form. Since the intestines of earthworms 
harbor wide ranges of microorganisms, enzymes, hormones, etc., these half-digested materials decompose rapidly and 
are transformed into a form of Vermicompost within a short time 
 

                               Table 3:  Earthworm Biomass during Vermicomposting Period 
Waste material Earthworm Earthworm Number in Days Body Weight of Earthworm 

0 90 0 90 

Agriculture 
Waste 

Eudrilus 
Eugenia 

1000 1960 10.60 38.31 

 
9. APPLICATION OF VERMICOMPOST &VERMIWASH TO CROPS 

Vermicompost can be used for all crops such as agricultural, horticultural, ornamental, and vegetable etc.  
 
                                      Table 4: General rate of Vermicompost application in different crops 

crops Rate  
Field crops 3-5 t/ha 
Vegetable crops 5-7 t/ha 
Fruit crops 3-5 kg/tree 
Flower crops 100 g/pot 
Nursery bed and lawns 1-2 kg/m2 

S.NO Parameters           Days 
0 35 85 

1 PH 8.2 7.8 7.4 
2 Electrical conductivity( EC) 3.50 3.25 3.01 
3 Total Kjeldahl Nitrogen (TKN) 0.46 0.72 0.11 
4 Total Phosphorus (TP) 0.04 0.12 1.11 
5 Total Potassium (TK) 0.38 0.46 1.20 
6 Total organic carbon (TOC) 21.3 12.8 8.6 
7 Carbon Nitrogen Ratio (C:N) 50.6 26.4 11.8 

Type of 
waste 

Earthworm Initial weight of 
Substrate of mixed 
three materials (gm.) 

After 85days, Final 
weight of 
Vermicompost(gm.) 

Loss of Organic Waste 
During 
Vermicomposting (%) 

Cow Dung       
+ 

Agriculture 
Waste 

Eudrilus 
Eugenia 2500 900 83 
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Vermicompost improves soil aeration because they do not pack together when mixed in soil. This in turn promotes 
rapid plant growth. Earthworm castings improve the soil’s drainage, reducing waterlogged soil and root rot. The soil’s 
water retention capacity also improves because Vermicompost contains absorbent organic matter that hold only the 
necessary amounts of water needed by the roots. But generally, Vermicompost is recommended for high value 
vegetables and fruit crops. 
 
10. CONCLUSION 

Agricultural waste is no hesitation organic waste and is purely biodegradable. Hence it can be used for composting. 
Cow dung is easily accessible material in rural area. If it is added with the waste microbial activity increases and 
oxidation of organic matter takes place in faster rate and stabilized within shorter period. Also cow dung adds nutrient 
to the compost. Thus increases the quality of final compost. This study concludes that the vermicompost of Agriculture 
wastes can be utilized as an organic fertilizer instead of being disposed in landfills. The results also showed that the 
smaller the size of the shredded waste, the more rapid the decomposition process. The success of E. Eugenia to 
Vermicompost Agriculture wastes was also studied, and it was found that, recycling is truly an ecofriendly technology 
through which one can convert all organic waste into a product which is rich in nutrient content and can replace 
chemical fertilizer. Today we are spending a lot of money to buy chemical fertilizers and pesticides. Most of these are 
petrochemical based, which are not available indefinitely and are becoming more and more expensive with more 
foreign exchange required. In addition to high price of chemical fertilizers, it has negative impact on the environment. 
Environment gets highly polluted due to excessive use of chemical fertilizers and pesticides. The small farmers cannot 
afford these chemical fertilizers because the soil needs more and more of these chemicals. On the face of this, 
vermicomposts technology will save our environment. In turn, we will have much better sustainable agriculture. Hence, 
farmers welcome this type of enterprise. 
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