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Introduction 

The waste organic materials produced by various sources are collected to become a significant amount. Organic solid waste 

poses a grave warning to the environment as the world resists keeping up with its fast generation (Manyuchi & Whingiri 

2014). In India traditionally the disposal process of SW has been through burial, burning and dumping .Burning leads to toxic 

dioxins emissions, more carbon dioxide and particulate matter leading to severe air pollution, also disrupting aquatic 

environment hence landfills has now become the main waste management method, but due to scarcity of land and also 

because of various contaminates such as leachate emission has rendered landfill as no longer, a sustainable option of solid 
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Vermicomposting is a method to renovate organic Waste into enriched vermicasts with the use of 
Earthworms. Vermicomposting is a well known recycling technique for stabilizing different 
biodegradable organic waste and to produce enriched vermicasts. Earthworm digested waste to 
produce a nutrient, growth stimulating substances and microbes rich soil improvement. For plant 
growth vermicompost helps to speed up the growth cycle right from germination leading to 
increased yield.  Vermiwash can also be use as Biopesticides. One of the major problems of 
agricultural soils (red loam) in Cuddalore District is the low organic matter content (major nutrient 
deficient: Nitrogen; Micronutrients deficient: Zn, Boron). Vriddachalam Taluk is an agricultural 
block and it has to develop its agriculture sector by means of expanding agricultural land, tapping 
of water resources to be able to feed its growing people. Excessive use of synthetic fertilizers has 
caused tremendous harm to the environment and the human population indirectly. Today 
recognized economic and environmental losses are due to excessive use of chemical fertilizers in 
agriculture. Therefore it must be considered a good alternative for these types of fertilizers. 
Vermicomposting is essentially an environment friendly technology generating wealth from 
waste. It is pollution free, cost effective and efficient nature method. . In this process, earthworms 
also get multiplied and the excess worms can be converted into vermiprotein which can be utilized 
as feed for poultry, fish, etc. Vermi-wash can also be used as spray on crops. The present study 
has been carried out in the Peralaiyur Village, Vriddachalam Taluk, and Cuddalore district. to 
determine the rate of vermicompost on the growth and better yield of plants. 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. Vermicomposting is 
the best method in which agricultural waste can be recycled. 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. Earthworms virtually stand alone as a 
symbol of clean technology in the field of organic waste transformations and also stand alone as 
a representation of sustainable organic agriculture technology.  
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waste disposal method (Shrivastava Sheela & Singh Khimiya 2013). A newer branch of biotechnology called ‘Vermiculture 

Technology’ is emerging by the use of earthworms to solve various environmental problems from waste management to land 

(soil) improvement. The most efficient species of earthworm for Vermicomposting by comparing the performance of 

different species of earthworms on composting of organic wastes (Rajendran & Thivyatharsan 2014) Vermicomposting is the 

technique of Converting organic waste into worm castings. The worm castings are very predominant source for the soil 

fertility and substitute for chemical fertilizer. Organic waste contains simple and complex compound. Simple compounds are 

deteriorating by bacteria & Fungi. Complex compound are broken by earthworm producing enzymes and then decomposed 

by bacteria. Worm castings also serves stimulate the growth of beneficial microbes and help to reduce the plant pathogens 

and pets. Earthworms ingested organic matter and fragmented them into one particle by passing them through its gizzard and 

later produce sanitized, deodorized and textured humus in the form of castings (Uma Maheswari & Ilakkiya 2015). 

Vermiwash have beneficial effect on crop escalation due to presence of Humic and fulvic acid. The excess use of chemical 

fertilizers and pesticides has resulted in numerous negative effects on the environment, including water, soil degradation of 

soil quality and losses of agricultural biodiversity (Saraswathy & Prabhakaran 2014). Various researchers have confirmed 

that earthworm castings have excellent airing, permeable, structure, drainage tunnel, and moisture-holding capacity. As a 

result, vermicomposting could stand for an alternative ecofriendly technique for waste management, mitigating 

environmental pollution from burning of waste. The capability of this Manure has been proven to increase and strengthen the 

plants products so that the plants receiving vermicompost are more resistant to parasites and diseases (Esaivani et al. 2015).   

 

The Research aspires to decrease the amount of organic waste and convert it into useable material which is called as Organic 

manure. One can aim to recycle the organic waste, to have contribution to the nature and the economy of the country. In 

general, the research brings a contribution to the overall sustainability of the area: improvement of overall waste management 

in the region; increased recycling levels and reduction of organic waste in landfills; obtaining a quality compost to be used as 

an organic amendment that contributes to improve soil fertility, to stop the desertification process and to capture carbon in 

soil. These factors add up to the climate change mitigation (reduction of biogas generated in landfills), to the use of resources 

(closing the cycle of organic fraction) or reducing the overall impact of landfills. 

 

Materials and methods 

Study area 

The research work conducted at peralaiyur Village, Vriddachalam Taluk located at Cuddalore district, Tamilnadu, India to 

evaluate the impact of vermicompost. The experimental was conducted to analyze the effect of chemical fertilizer and 

vermicompost on the different plant growth. 

 

Sampling method 

Agriculture waste with cattle dung and soil used with Eudrilus Eugenia; Application:  Vermicompost obtained from 

Agriculture waste is used for Field Crops 

 

Data analysis 

 

1. Physico-Chemcial Analysis 

2. Vermicompost parameters using Instrumentation 

3. Growth of SRI  Rice parameters 

 

The Vermicomposting was done in pit methods (5 x 5x 3). Roof shed is constructed to avoid the direct light and rainwater. 

For extracting vermiwash pipes are connected with underside of the hole in the pit .The layer of 3cm chopped dried grasses 

should be kept as bedding material at the bottom of the Pit to ensure proper drainage. The partially decomposed waste is 

placed into the pit. Over this material, Eudrilus Eugenia earthworm (1 kg) is placed uniformly. The important parameter i.e. 

moisture (55-75 %) and temperature were controlled. The temperature maintain not to exceeding 35°C by placing moist 

gunny bags over pit. The aeration of the water is required for complete putrefaction. Compost gets ready in 65 days. When 

the raw material is entirely decomposed it appears black and granular. Watering should be stopped as compost (organic 

manure) gets ready. The high concentrations of vermicompost may delay plant growth due to the concentration of soluble 

salts. As a result, vermicomposts should be applied at required quantity to produced higher yield. (Babita Devi et al. 2017). 

                                                                     
                                   Fig 1:  Earthworm                                                            Fig 2:  Vermicompost pit 
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Results and Discussion 

Many Researchers have recognized the capability of using earthworms as a management technique for numerous wastes into 

valuable fertilizer. Vermicomposting results in the bioconversion of the waste into three useful products, vermicompost, 

earthworm biomass and vermiwash. 

 

Collection of Samples 

Vermicomposting done for twelve weeks and sample were collected from all the beds and analysed for their nutrient 

composition. 

 

Table 1: Physico-Chemcial Analysis 

 

S.No  Parameters  Instruments Used  

1 PH pH meter  

2 Electrical conductivity Digital EC meter  

3 Total Kjeldahl Nitrogen (TKN) Micro Kjeldahl method  

4 Total Phosphorus (TP) spectrophotometrically  

5 Total Potassium (TK) Flame Emission Technique  

6 Total organic carbon (TOC) Walkey and Black’s method  

 

Table 2: Physicochemical analysis of Agriculture waste based Vermicompost 

S.No Parameters 
Initial value 

(%) 

Vermicompost Values In Percentage 

(%) 

1 PH 7.2 5.8 

2 Electrical conductivity 3.50 3.01 

3 Total Kjeldahl Nitrogen (TKN) 0.46 0.57 

4 Total Phosphorus (TP) 0.04 0.29 

5 Total Potassium (TK) 0.38 0.47 

6 Total organic carbon (TOC) 22.3 9.8 

7 Carbon Nitrogen Ratio (C:N) 51.6 21.23 

pH 

Reduction in pH is due to microbial decomposition during the process of composting. The observed results are supported by 

other researchers Porkodi et al. (2014) 

 

Electrical Conductivity 

Lesser EC was obtained, which is superlative plant enlargement. With a low EC, the organic manure liberates the mineral 

salts slowly, which is adequate for flourish growth of plant. 

 

Organic Carbon 

The decrease in organic carbon could be appropriate to respiration and assimilation of microorganism and earthworm.  

 

Total Nitrogen 

Increased Nitrogen content in vermicompost possibly will be due to the release of nitrogenous products of earthworm 

metabolism through their cast (excreta) and urine. Moreover, the earthworm bodies which contain protein of 65% are organic 

nitrogen sources in vermicompost.  

 

Total Phosphorous 

The passage of organic residue through the gut of earthworm discharges phosphorus.  

 

Total Potassium 

Potassium nutritive is increased by the presence of worm’s action on organic material 

 

C: N Ratio 

Earthworm use carbon and nitrogen as source of energy and Swallow for synthesis of protein .The proportion of these 2 

elements should approximate 30 parts carbon to 1 part nitrogen by weight. C: N. ratio range should be 25:1 to 30:1 for 

vermicomposting .This is because the bacteria involved in composting digest carbon twenty five to thirty times faster than 

they digest nitrogen. The C: N ratio indicates the degree stabilization of a waste, as carbon is lost as CO2 during 

vermicomposting whereas nitrogen content is enhanced during this process and these factors contributes to the lowering of C: 

N ratio.   
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Earthworms and the Environment 

Earthworms are the recycler. They play the key role in breaking down organic matter and inseminate the soil through their 

excreta’s Discharge of huge amounts of pollutant gases which cause Global Warming. Burning of waste produces various 

toxic substances to the environment. Earthworms can help renovate vandalized soil and make available solutions to unnatural 

problems.  Vermicomposting is an ecofriendly method to protect natural resources, both environmentally and economically. 

 

Vermicomposting Products 

The process of vermicomposting produces earthworms as products by a process called vermiculture. Furthermore, 

Vermicompost which is also termed vermicasts is produced together with vermiwash. The Vermicompost and vermiwash can 

be utilized as bio-fertilizers. 

 

Vermicompost  

Vermicompost is an odorless, dark brown bio-fertilizer rich in nutrients obtained from the process of vermicomposting.  

 

Vermiwash 

Vermiwash is a liquid extracted from vermicompost pit. It is a collection of earthworm mucus discharge, nutrients, 

microorganism and plant growth stimulating materials. 

 

Earthworm: Earthworm cost will be Rs-320 per Kg for sale. 

 

Earthworm cocoons: Sale for Vermiculturist  

 

Application in Crop Plants: Organically grown crops have been found to be extremely nutritious, rich in antioxidants, 

organic acids and poly-phenolic compounds than chemically grown-up food and can be greatly valuable for human health 

and Environment. 

 

Cereal Crops 

Organic manures (vermi compost) are recommended in SRI cultivation as they give enhanced reaction and improve soil 

Stability. Chemical fertilizers can be used with SRI alternative methods. But some of the best results are obtained just with 

improvement of soil organic matter through the function of compost.  

 

Table 3: Description for cultivation of Rice 

S.No Description Conventional Methods SRI Methods 

1 Date of nursery establish  10.01.2019 10.01.2019 

2 Date of transplanting  27.01.2019 27.01.2019 

3 Date of flowering  01.04.2019 07.04.2019 

4 Date of harvesting  16.05.2019 16.05.2019 

5 Kind of fertilizer use:  

  

Chemical ( DAP, Urea) 4.6 Kgs., 8.0 Kgs. Organic manure (200Kgs) 

6 Irrigation applied by 15 days 

interval  

2 hrs. 37 min. required per  irrigation 1hrs. 34 min. required per 

irrigation 

7 Number of tillering/hills  

every 7 days after transplanting 

  

Date : 04.02.2019 Nil 03 

Date: 11.02.2019 02 09 

Date: 19.02.2019 07 14 

Date:  27.02.2019 27 42 

8. Length of Panicle:  23.57 cm. 26.89cm. 

9. No. of grain / panicle  2.929 4.176 

10. Rice yield:  360 kgs. 440 kgs. 

 

This improves the structure, functioning and biological benefits of soil systems in ways that chemical fertilizer does not, 

while complete organic manuring is recommended for SRI (Norman Uphoff et al. 2016).There are evidences that cultivation 

of rice through system of rice intensification (SRI) can increase rice yields by two to three fold compared to current yield 

levels. 
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Fig 3:  Tillers of SRI-rice with Organic manure                                    Fig 4:  Tillers of SRI-rice with chemical fertilizer 

 

Panicles gave significant relationship with grain yield and contributed for higher yield in SRI over conventional methods but 

no significant with panicle weight is observed in SRI methods (7.85 mt/ha), and the lowest yield in conventional methods 

(5.16 mt/ha). 

 

Vegetable Crops 

Vermicompost plays a most important role in improving growth and yield of different field crops, vegetables, flower and fruit 

crops. Compared to chemical fertilizer, organic manure is readily available to the farmers and the cost is also low. Various 

reports suggested that worm worked waste and their excretory products can induce excellent plant growth (Kaur et al., 2015). 

It is a well known fact that organic fertilizers provide nutrients to the plants in adequate amount for optimum growth of plant 

and may increase the uptake of nutrients, assimilation capacity and the hormonal activity. 

 
Fig 5: Growth of pumpkin in the field using Vermicompost as Manure 

 

Horticulture Crops 

Cashew is the main commercial plantation crop of Cuddalore District, Tamilnadu which occupies more than 50% of the 

cultivated area in the state. Cashew can be cultivated in almost all types of soils ranging from coastal sandy and red lateritic 

soils to red sandy loam soils in plains and soils with fertility status. It is largely believed that cashew is wasteland crop and 

does not need much care, as a result of which it is given least attention.  

 
Fig 6: Growth of cashew plant using Vermicompost as Manure 

 

The application of vermicompost as substrate amendment could profit the cashew transplants production and provide a 

sustainable nutrient management approach for the improvement of plants growth’s. 

 
Conclusion 

This research impart that the biodegradable organic waste can be resourcefully utilized by earthworms to produce high 

quality accepted organic manure. According to these results, Vermicomposting of solid waste can be recommended as the 

most excellent and suitable practice for waste management .It affords stupendous services beside the most excellent 

technology it is eco friendly. It supply significant quantity of the most vital nutrients, nitrogen-phosphorus-potassium (NPK) 



Ganesan et. al.,  /IJES/ 11(1) 2022 ; 14-19 

International Journal of Environmental Sciences                                                                                                                                                     19 

and micronutrients, and plant growth stimulating hormones to the plants. It revamp the soil structure, texture and aeration as 

well an increase its water holding capacity. The plants will grow stronger and have deeper root system or better drought 

toleration and disease fighting; unlike chemical fertilizer, the vermicompost it is mild and doesn’t burn plants. The utilization 

of vermicompost results in several advantages to farmers, soil, plant, industries, national economy and environment. This 

technology can be successfully implemented in peralaiyur village to solve the problem of organic solid waste management. 
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