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Summary 

Environmental degradation is a major threat confronting the world, and the rampant 

use of chemical fertilizers contributes largely to the deterioration of the environment 

through depletion of fossil fuels, generation of carbon dioxide (CO2) and 

contamination of water resources. It leads to loss of soil fertility due to imbalanced 

use of fertilizers that has adversely impacted agricultural productivity and causes soil 

degradation. Now there is a growing realization that the adoption of ecological and 

sustainable farming practices can only reverse the declining trend in the global 

productivity and environment protection. On one hand tropical soils are deficient in 

all necessary plant nutrients and on the other hand large quantities of such nutrients 

contained in domestic wastes and agricultural byproducts are wasted. It is estimated 

that in cities and rural areas of India nearly 700 million tons organic waste is 

generated annually which is either burned or land filled. Such large quantities of 

organic wastes generated also pose a problem for safe disposal. Most of these organic 

residues are burned currently or used as land fillings. In nature’s laboratory there are a 

number of organisms (micro and macro) that have the ability to convert organic waste 

into valuable resources containing plant nutrients and organic matter, which are 

critical for maintaining soil productivity. Microorganisms and earthworms are 

important biological organisms helping nature to maintain nutrient flows from one 

system to another and also minimize environmental degradation. The earthworm 

population is about 8-10 times higher in uncultivated area. This clearly indicates that 

earthworm population decreases with soil degradation and thus can be used as a 

sensitive indicator of soil degradation. In this report a simple biotechnological 

process, which could provide a ‘win-win’ solution to tackle the problem of safe 
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disposal of waste as well as the most needed plant nutrients for sustainable 

productivity is described. 

INTRODUCTION: 

Dumps of organic waste piled on barren lands are a regular sight around our city 

outskirts. According to a CIPS-ASCI study on waste management, the top eight cities 

in India generate an average of 4,500 tons of solid waste every day or 36,500 tons in 

total. This figure excludes the uncollected waste and sewage water that flows down 

our rivers! These create environmental hazards. However, recycling processes can 

filter these waste materials into usable items benefiting our environment and society. 

Vermicomposting is the most eco-friendly recycling process to reduce organic waste. 

This recycling process not only converts organic debris into high quality compost but 

the chemical changes that the debris undergoes make the nutrients easily available to 

the plants. Vermicomposting also can reduce heavy metals and toxins found in 

sewage slush. It has also been found that vermicomposting helps to significantly 

reduce the presence of pathogens in organic matter. 

Vermicomposting is a simple biotechnological process of composting, in which 

certain species of earthworms are used to enhance the process of waste conversion 

and produce a better end product. Two types of earthworms are recommended for 

this, they are: the Red Wiggler or manure worm (Eisensia foetida), and the Red 

Worm, another manure worm (Lumbricus Rebellus) are cultivated in agricultural 

farms to consume organic waste including all kinds of biodegradable wastes. They 

then give out the excreta, which is known as ‘vermi-cast’. These vermi-castings are 

rich in nitrate and contain minerals like phosphorous, potassium, calcium, and 

magnesium, which are excellent fertilizers and soil conditioners. 

Nutrient (%) Vermicompost Farm Yard Manure 

Nitrogen 1.6 0.5 

Phosphorus 0.7 0.2 

Potassium 0.8 0.5 

Calcium 0.5 0.9 

Magnesium 0.2 0.2 

Iron (ppm) 175.0 146.5 

Manganese (ppm) 96.5 69.0 

Zinc (ppm) 24.5 14.5 

Copper (ppm) 5.0 2.8 

C:N (ratio) 15.5 31.3 
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Vermicomposting differs from composting in several ways. It is mesophilic process, 

utilizing microorganisms and earthworms that are active at 10-32°C (not ambient 

temperature but temperature within the pile of moist organic material). The process is 

faster than composting; some of the advantages of vermicomposting over regular 

composting are that vermicomposting can be done indoors with relatively no negative 

effects, it is faster than regular composting, and it produces and overall better 

compost. A study showed that traditional composting it associated with elevated 

temperatures within the pile due to microbial activity. These high temperatures 

actually slow the composting process. Vermicomposting produces little heat which 

does not slow the composting process.  

Vermicompost is the excreta of earthworm, which are capable of improving soil 

health and nutrient status. Vermiculture is a process by which all types of 

biodegradable wastes such as farm wastes, kitchen wastes, market wastes, bio-wastes 

of agro based industries, livestock wastes etc. are converted while passing through the 

worm-gut to nutrient rich vermicompost. Vermi worms are used here act as biological 

agents to consume those wastes and to deposit excreta in the process called 

vermicompost. In short, earthworms, through a type of biological alchemy, are 

capable of transforming garbage into ‘gold’.  

HISTORY OF VERMICOMPOSITING: 

The Egyptians were one of the first cultures to recognize the soil amending properties 

of the earthworm. Under Cleopatra’s rule, the removal of earthworms from Egypt was 

a crime that could have one killed. Worms have been observed by such scholars as 

Aristotle and Charles Darwin as organisms that decompose organic matter into rich 

humus or compost. It is believed that the mother of modern day vermiculture is Mary 

Appelhof. As a Michigan biology teacher, Appelhof wanted to continue composting 

in winter months even though she lived in a northern climate. She ordered worms 

from a bait shop nearby and set up one of the first indoor composting systems. She 

found her composting system to be a great success. She published two brochures titled 

“Basement Worm Bins Produce Potting Soil and Reduce Garbage” and “Composting 

your Garbage with Worms”. Her work was featured in a New York Times titled 

“Urban Composting: A New Can of Worms”. This inspired many people to partake in 

vermiculture, especially urban apartment dwellers. 
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BIOLOGY OF WORMS: 

The term “vermicompost” originated from a latin word “vermes” meaning 

“worms” and the process of composting of organic material using earthworms is 

known as vermicomposting. Earthworms that influences soil microbial community, 

physical and chemical properties are popularly known as the “farmer’s friend” or 

“nature’s plowman”. Earthworms have the ability to breakdown the large soil 

particles and leaf litter and thereby increase the availability of organic matter for 

microbial degradation.  

Earthworms are invertebrates. There are nearly 3600 types of earthworms in the world 

and they are mainly divided into two types: (1) burrowing; and (2) non-burrowing. 

The burrowing types Pertima elongata and Pertima asiatica live deep in the soil. On 

the other hand, the non-burrowing types Eisenia fetida and Eudrilus eugenae live in 

the upper layer of soil surface. The burrowing types are pale, 20 to 30 cm long and 

live for 15 years. The non-burrowing types are red or purple and 10 to 15 cm long but 

their life span is only 28 months. 

The non-burrowing earthworms eat 10% soil and 90% organic waste materials; these 

convert the organic waste into vermicompost faster than the burrowing earthworms. 

They can tolerate temperatures ranging from 0 to 40°C but the regeneration capacity 

is more at 25 to 30°C and 40-45% moisture level in the pile. The burrowing types of 

earthworms come onto the soil surface only at night. These make holes in the soil up 

to a depth of 3.5 m and produce 5.6 kg casts by ingesting 90% soil and 10% organic 

waste. 

Earthworms are found throughout the world. They are small (10-300mm long) tube 

shaped organisms that live in or on top of the soil. Worms start their life as a cocoon 

deposited in the soil by parents. Worms can live from a few months to 10 years, but 

they usually do not reach the latter age because of environmental hazards they are 

exposed to. Some species of worms have the capacity to regenerate parts that are 

detached, although tests show this is an uncommon trait. All earthworms have both 

male and female reproductive organs. These hermaphroditic digesters will mate at 

different times depending on their specific species and acclimation to their 

environment.  Worms mate both on the surface and in the soil, with the latter being 
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most common. Once fertilized and grown, the worm will deposit the cocoon where 

environmental conditions are right in the soil. 

Earthworms have a relatively simple digestive system that runs along the length of 

their body. Organic matter is ingested at the front of the worm where the mouth is 

located. The organic matter is then passed through a gizzard there strong muscles 

contract and grind up the organic matter. Enzymes are then released by the stomach to 

break down organic matter and release energy that the worm can use. Worms have a 

symbiotic relationship with microorganisms in their digestive system. The 

microorganisms help the worm digest organic matter while the worm gives the 

microorganisms a place to live. In turn, both the microorganisms and the worm 

benefit from the relationship. Waste is excreted by the worm at the back where the 

anus is located. The waste excreted by worms is called worm casts (vermicasts). 

Vermicasts contain more micro-organisms, inorganic materials, and organic matter in 

the form available to plants than regular soil. 

Earthworms are sensitive to pH. A study showed that E. fetida found in more acidic 

peats (3.6-4.2) burrowed less, respired less, and produced less castings. The activities 

(metabolism, growth, reproduction, respiration) of earthworms are greatly influenced 

by temperature. These two factors can influence how fast a vermiculture system 

operates. Earthworms can be killed by extreme temperature such as extreme heat and 

extreme cold. They can also be killed by drying. Worms are usually found where 

there is much organic matter. Conversely, they are usually not found where there is 

little organic matter to be eaten. Worms can eat a wide variety of organic matter for 

food. In adverse conditions, they can even extract nourishment from soil for a short 

duration. 

Eisenia fetida, the worm most commonly used in vermiculture, have characteristics of 

common worms. They are epigian, meaning the spend most of their time above the 

soil. E. fetida is most commonly chosen as the worm used in vermicompost systems 

because of its ability to process organic matter rapidly. One study showed that the 

presence of E. fetida in manure increased overall microbial biomass and activity. 

Their presence also increased the overall fungal biomass and activity. Their presence 

also increased the diversity of both microbes and fungi. In this study, the rate of 

carbon loss was almost twice that where the worms were not present. This shows that 

with E. fetida, decomposition happens almost twice as fast. Because of this property 
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of fast decomposition rate, E. fetida is usually chosen as the worm for vermiculture 

because it reduces the time needed to make compost. E. fetida is also chosen for 

vermiculture because of its ability to break down cellulose. Cellulose is the most 

abundant polymer in nature and it is the largest component that enters terrestrial 

ecosystems. A study showed that the presence of E. fetida almost doubled the rate of 

cellulose decomposition. 

MULTIPLICATION OF WORMS 

Earth worms can be multiplied in 1:1 mixture of cow dung and decaying leaves kept 

in a cement tank or wooden box or plastic bucket with proper drainage facilities. The 

nucleus culture of the worms needs to be introduced into the above mixture at the rate 

of 50 worms per 10 kg of organic wastes properly mulched with dried grass or straw 

in a wet gunny bag. The unit should be kept in shade. Sufficient moisture level should 

be maintained by occasional sprinkling of water. Within 1 - 2 months, the worms 

multiply 300 times, which can be used for large-scale vermin composting. Suitability 

of dry olive cake, municipal biosolids and cattle manure as substrates for 

Vermicomposting was evaluated and reported that larger weights of newly hatched 

earthworms were obtained in substrate containing dry olive cake. In another study, 

maize straw was found to be the most suitable feed material compared to soybean 

(Glycine max) straw, wheat straw, chickpea (Cicer arientinum) straw and city refuse 

for the tropical epigeic earthworm, Perionyx excavatus. 

Nogales et al. (1999) evaluated the suitability of dry olive cake, municipal bio-solids 

and cattle manure as substrates for vermicomposting. They reported that larger 

weights of newly hatched earthworms were obtained in substrate containing dry olive 

cake.  

Zajonc and Sidor (1990) evaluated and compared various non-standard materials for 

the preparation of vermicompost. A mixture of cotton waste with cattle manure in the 

ratio of 1:5 was found to be the best. The use of grape cake alone increased 

earthworm weight slightly. Tobacco (Nicotiana tabacum) waste, used as substrate, 

increased earthworm weight but the earthworms failed to reproduce. A mixture of 

tobacco waste with rabbit manure in the ratio of 1:5 was found to be lethal to the 

earthworms.  

Further studies on earthworm multiplication were also conducted at ICRISAT using 

tree leaves and Gliricidia stems mixed with cattle manure as feed material. The 
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earthworm population decreased when grown in mixture of Gliricidia stems and cattle 

manure. These results indicated that Gliricidia loppings could not be used for 

multiplication of earthworms. Gliricidia bark is known to possess toxic properties as 

it is used as rat poisoning bait. In another multiplication study at ICRISAT, there was 

maximum increase in earthworm population (570%) and weight (109%) when grown 

in a feed material containing tree leaves (3 kg) and cow dung (6 kg). In contrast, 

mortality of earthworms (about 7 to 22%) was observed by growing them in a feed 

material containing soil 

All these studies indicated that Gliricidia and tobacco leaves are not suitable for 

multiplication of earthworms. Perhaps the alkaloids and other principal compounds 

present in these leaves may effect the survival of earthworms. Also, soil and rabbit 

manure should not be mixed with earthworm feed material. 

VERMICOMPOSTING PROCESS: 

The vermicomposting process can be carried out not only in large-scale agricultural 

farms, but also at our own homes to make organic manure for our kitchen garden. The 

basic requirements for vermicomposting to start are: 

• All the organic waste that one can collect – dry leaves, fruit peels, rotten 

vegetables, stale food, etc. 

• A deep container made up of either wood or plastic to store waste materials 

• Red wiggler earthworms, which are widely used since they voraciously eat up all 

types of organic matter 

• Any biodegradable material that is high on carbon content to serve as bedding for 

the earthworms to live on as well as to keep the worm container moist. Shredded 

cardboard paper, office paper, any paper towel, newspaper and coir fibers are often 

used as bedding. Before putting the bedding into the container, it needs to be hydrated 

with water for at least a day such that it retains the moisture. However, the excess 

water has to be squeezed out before it is put inside the container. 

As it is essential to use appropriate species of earthworms for culturing, it is necessary 

to follow certain procedures for treatment of the material to be used as substrate and 

feed for earthworms. It is essential in the tropical countries to maintain the optimum 

temperature in the organic matter between 25º and 30º C and moisture level ranging 

from 40 -60%. Any kind of agricultural residue along with cow-dung forms the major 

resource component for vermicomposting. In India, vermiculture is practiced mainly 
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for recycling of organic wastes. The awareness created among the farming 

community, regarding the imbalance created in the nutrient status of soil, has led them 

to adopt technologies to augment the breakdown of organic residues and return them 

to soil (Kale, 1994). 

 In this process, different kinds of organic residues like hedge trimmings, weeds, 

litter, hey, husk and animal excreta that are available in the farms are used for 

vermiculture. The collected residues from farm activities along with cow dung is 

normally piled up on the ground surface and watered to maintain 40- 60% moisture. 

This mix is turned two to three times in two weeks to provide aeration and for 

exposing the entire material to thermophillic phase. By the end of three to four weeks, 

material is ready to be used as substrate and feed for epigeic earthworms.  

Bright sunshine and unpredictable rains are the common features in India. During dry 

seasons, lack of regular food in the vicinity forces rodents and other predatory 

mammals to find alternative and easily reachable food source. It is advisable to 

practice vermicomposting in sheltered, protected conditions to avoid these problems. 

The tanks could be built depending on the availability of construction materials like 

cement blocks, bricks, granite slabs or bamboo poles. The length of the tanks can vary 

based on the availability of raw materials in the farm. The breadth and the height 

should be preferably 1.2 and 0.9 meters. A temporary thatched roof protects the tanks 

from inundation during heavy rains.  

Earthworms that are identified for culturing are released on the surface layer. This 

enables them to feed on the organic material from surface to the base of the tank. As 

they start feeding, they release the castings on the surface. It will be easy to collect the 

casting periodically without disturbing earthworms. This method of making 

earthworms to work from surface to downwards is more suitable in tropical 

conditions, where there may be chances for unexpected raise in temperature in the 

organic matter.  

Vermicompost collected periodically will have cocoons and small earthworms. When 

small cow-dung balls of about 10cms in diameter are buried in the collected 

vermicompost at random and left for a period of ten to fifteen days, earthworms that 

hatch out of cocoons get attracted to these cow-dong balls. Thus, without much 

labour, earthworms can be separated from vermicompost. 
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MATERIALS FOR VERMICOMPOSTING: 

Vermicomposting is the means to bring down the level of organic pollution created by 

improper disposal of biodegradable materials from agricultural activity and by-

products of agro based industries. Agricultural residues require minimum of two to 

three weeks for earthworms to accept them as substrate and feed. Among them, 

earthworms take more time to work on sericulture waste. This is because of chemicals 

used in the silkworm rearing beds and also due to uric acid and ammonia levels in 

excreta of silkworms. In this organic matter, heat generation will be high and persists 

for longer time. If this is mixed with other biomass and cow dung, the material 

becomes palatable for earthworms in forty days. On increasing the time of primary 

decomposition, material can be used for vermicomposting. The recovered 

vermicompost will have high levels of plant nutrients (Gunathilagaraj et al, 1996). 

 Agro industries like paper mills and breweries release effluents that have high levels 

of nutrients required for plants. These effluents when mixed with solid matter like coir 

pith and sawdust can become the source of feed for earthworms. The coffee pulp, 

watstes from food processing units, pressmud from sugar industries has been tried at 

different places to convert them into vermicompost. The same materials have become 

the matter of concern as air, water and soil pollutants when released to environment, 

without proper treatment. The simple technology of using suitable earthworms and 

mixing these materials with other organic matter make them acceptable for 

earthworms to bring down the level of environment pollution with minimum 

investment. Earthworms are biological tools in the industrial era and they are the work 

force for this programme. What is essential for successful implementation is to 

prepare heterogeneous mix of organic materials in a way that is not deleterious for 

their survival. The factors like pH, temperature, moisture, EC, texture of the material 

and finally may be organic aromatic compounds determining their survival, growth 

and population increase in the given medium. When proper management of 

agricultural and agro industrial residues of organic decomposable nature is practiced, 

it leads to creating link between urban and rural areas to reach at a point of 

developmental progress. Vermicomposting accelerates the stabilization of composting 

process and thus reduction in period of composting reflects on the efficiency of the 

process (Frederickson, et al, 1997).  
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In city and town municipality areas more than 60% of waste generated is of organic 

decomposable matter. The lack of knowledge and commitment to segregate materials 

to be composted has led to loss of rich source of plant nutrients to landfill sites. There 

are evidences of successful attempts in some townships to segregate the garbage and 

use the decomposable material for vermicomposting. The Karnataka Compost 

Development Corporation is one of the examples for establishing vermicomposting 

unit in the country for handling of urban solid waste. A part of the city garbage is 

converted into vermicompost (150 to 200 tonnes/day) and the same amount is 

converted into enriched compost. The unit has good list of clients who are convinced 

with the quality of the compost. There are many units at the household levels who are 

practicing vermicomposting of the organic residues produced at the source. This sort 

of interest that is gradually increasing has led to develop indigenous bins and other 

structures to promote vermicomposting for different levels of operations.  

The question of non-availability of resources to produce good manure and problem of 

management of some of the by-products of agro-industries can be solved to greater 

extent by standardizing the methods for vermicomposting of these materials. The 

epigeic earthworms now identified for this purpose can convert many such materials 

into good quality soil additives (Arellano et al, 1994; Dominguez and Edwards, 

1997). 

ROLE OF TEMPERATURE CHANGES DURING VERMICOMPOSTING: 

Change in temperature was observed during the process of vermicomposting (from 5 

to 65 days) with different farm residues (Parthenium and grass). In the beginning of 

the process, ie, up to 15 days, the temperature was high (32 to 33°C) in both 

Parthenium and grass substrates when compared to outside temperature (26 to 30°C). 

Later, there was a gradual decrease in temperature, which reached a minimum of 

about 24°C. However, higher temperature was recorded in Parthenium compost 

(decline from 32.8 to 27.5°C) than in grass compost (decline from 31.5 to 26.8°C) 

during the whole period of digestion process. Generally more heat was evolved from 

control treatment (without earthworms) than the vermicompost treatments (with 

earthworms). From these studies, it was suggested that the most suitable period for 

releasing the earthworms into organic residues would be between 15 and 20 days after 

heaping of the organic residues when the temperature is about 25°C. 
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METHODS OF VERMICOMPOSTING: 

1. Pits below the ground:  

Pits made for vermicomposting are 1 m deep and 1.5 m wide. The length varies as 

required. 

2. Heaping above the ground: 

 The waste material is spread on a polythene sheet placed on the ground and then 

covered with cattle dung. Sunitha et al. (1997) compared the efficacy of pit and heap 

methods of preparing vermicompost under field conditions. Considering the 

biodegradation of wastes as the criterion, the heap method of preparing vermicompost 

was better than the pit method. Earthworm population was high in the heap method, 

with a 21-fold increase in Eudrilus eugenae as compared to 17-fold increase in the pit 

method. Biomass production was also higher in the heap method (46-fold increase) 

than in the pit method (31-fold). Consequent production of vermicompost was also 

higher in the heap method (51 kg) than in the pit method (40 kg). 

3. Tanks above the ground:  

Tanks made up of different materials such as normal bricks, hollow bricks, shabaz 

stones, asbestos sheets and locally available rocks were evaluated for vermicompost 

preparation. Tanks can be constructed with the dimensions suitable for operations. At 

ICRISAT, we have evaluated tanks with dimensions of 1.5 m (5 feet) width, 4.5 m 

(15 feet) length and 0.9 m (3 feet) height. The commercial biodigester contains a 

partition wall with small holes to facilitate easy movement of earthworms from one 

tank to the other.  

4. Cement rings:  

Vermicompost can also be prepared above the ground by using cement rings. The size 

of the cement ring should be 90 cm in diameter and 30 cm in height. The details of 

preparing vermicompost by this method have been described in a later section. 

5. Commercial model: 

The commercial model for vermicomposting developed by ICRISAT consists of four 

chambers enclosed by a wall (1.5 m width, 4.5 m length and 0.9 m height). The walls 

are made up of different materials such as normal bricks, hollow bricks, shabaz 

stones, asbestos sheets and locally available rocks. This model contains partition walls 

with small holes to facilitate easy movement of earthworms from one chamber to 

another. Providing an outlet at one corner of each chamber with a slight slope 
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facilitates collection of excess water, which is reused later or used as earthworm 

leachate on crop. The four components of a tank are filled with plant residues one 

after another. The first chamber is filled layer by layer along with cow dung and then 

earthworms are released. Then the second chamber is filled layer by layer. Once the 

contents in the first chamber are processed the earthworms move to chamber 2, which 

is already filled and ready for earthworms. This facilitates harvesting of decomposed 

material from the first chamber and also saves labor for harvesting and introducing 

earthworms. This technology reduces labor cost and saves water as well as time. 

PRECAUTIONS DURING THE PROCESS 

The African species of earthworms, Eisenia fetida and Eudrilus eugenae are ideal for 

the preparation of vermicompost. Most Indian species are not suitable for the purpose. 

Only plant-based materials such as grass, leaves or vegetable peelings should be 

utilized in preparing vermicompost. Materials of animal origin such as eggshells, 

meat, bone, chicken droppings, etc are not suitable for preparing vermicompost. 

Gliricidia loppings and tobacco leaves are not suitable for rearing earthworms. The 

earthworms should be protected against birds, termites, ants and rats. Adequate 

moisture should be maintained during the process. Either stagnant water or lack of 

moisture could kill the earthworms. After completion of the process, the 

vermicompost should be removed from the bed at regular intervals and replaced by 

fresh waste materials. 

HOW TO USE VERMICOMPOST? 

Vermicompost can be used for all crops: agricultural, horticultural, ornamental and 

vegetables at any stage of the crop. For general field crops: Around 2-3 t ha-

1vermicompost is used by mixing with seed at the time of sowing or by row 

application when the seedlings are 12-15 cm in height. Normal irrigation is followed. 

For fruit trees: The amount of vermicompost ranges from 5 to 10 kg per tree 

depending on the age of the plant. For efficient application, a ring (15-18 cm deep) is 

made around the plant. A thin layer of dry cow dung and bone meal is spread along 

with 2-5 kg of vermicompost and water is sprayed on the surface after covering with 

soil. For vegetables: For raising seedlings to be transplanted, vermicompost at 1 t ha-1 

is applied in the nursery bed. This results in healthy and vigorous seedlings. But for 

transplants, vermicompost at the rate of 400-500 g per plant is applied initially at the 

time of planting and 45 days after planting (before irrigation). For flowers: 
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Vermicompost is applied at 750-1000 kg ha-1.For vegetable and flower crops 

vermicompost is applied around the base of the plant. It is then covered with soil and 

watered regularly.  

There have been several reports that earthworms and its vermicompost can induce 

excellent plant growth and enhance crop production in different crop plants which are 

briefly summarized below: 

Cereal Crops 

Glasshouse studies made at CSIRO Australia found that the earthworms 

(Aporrectodea trapezoids) increased growth of wheat crops (Triticum aestivum) by 

39%, grain yield by 35%, lifted protein value of the grain by 12% & resisted crop 

diseases as compared to the control. The plants were grown in a “red-brown earth” 

with poor nutritional status and 60% moisture. There were about 460 worms per m–2. 

They also reported that in Parana, Brazil invasion of earthworms significantly altered 

soil structure and water holding capacity. The grain yields of wheat and soybean was 

increased by 47% and 51%, respectively. Some studies were made on the impact of 

vermicompost and garden soil in different proportion on wheat crops in India. It was 

found that when the garden soil and vermicompost were mixed in 1:2 proportions, the 

growth was about 72% - 76% while in pure vermicompost, the growth increased by 

82% - 89%. Another study reported that earthworms and its vermicast improve the 

growth and yield of wheat by more than 40%. Other studies also reported better yield 

and growth in wheat crops applied with vermicompost in soil. Studies made on the 

agronomic impacts of vermicompost on rice crops (Oryza sativa) reported greater 

population of nitrogen fixers, actinomycetes and mycorrhizal fungi inducing better 

nutrient uptake by crops and better growth. Another study was made on the impact of 

vermicompost on rice-legume cropping system in India. Integrated application of 

vermicompost, chemical fertilizer and bio-fertilizers (Azospirillum and 

Phosphobacteria) increased rice yield by 15.9% over chemical fertilizer used alone. 

The integrated application of 50% vermicompost, 50% chemical fertilizer and bio-

fertilizers recorded a grain yield of 6.25 and 0.51 ton/ha in the rice and legume 

respectively. These yields were 12.2% and 19.9% higher over those obtained with 

100% chemical fertilizer when used alone. Studies made in the Philippines also 

reported good response of upland rice crops grown on vermicompost. 

Fruit Crops 
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Study found that worm waste (vermicompost) boosted grape yield by two-fold as 

compared to chemical fertilizers. Treated vines with vermicompost produced 23% 

more grapes due to 18% increase in bunch numbers. The yield in grapes was worth 

additional value. Farmer in Sangli district of Maharashtra, India, grew grapes on 

“eroded wastelands” and applied vermicasting @ 5 tons/ha. The grape harvest was 

normal with improvement in quality, taste and shelf life. Soil analysis showed that 

within one year pH came down from 8.3 to 6.9 and the value of potash increased from 

62.5 kg/ha to 800 kg/ha. There was also marked improvement in the nutritional 

quality of the grape fruits. Study was made on the impacts of vermicompost and 

inorganic (chemical) fertilizers on strawberries (Fragaria ananasa) when applied 

separately and in combination. Vermicompost was applied @ 10 tons/ha while the 

inorganic fertilizers (nitrogen, phosphorus, potassium) @ 85 (N):155 (P):125 (K) 

kg/ha. Significantly, the yield of marketable strawberries and the weight of the largest 

fruit was 35% greater on plants grown on vermicompost as compared to inorganic 

fertilizers in 220 days after transplanting. Also there were 36% more “runners” and 

40% more “flowers” on plants grown on vermicompost. Also, farm soils applied with 

vermicompost had significantly greater “microbial biomass” than the one applied with 

inorganic fertilizers. Studies also reported that vermicompost increased the yield of 

strawberries by 32.7% and drastically reduced the incidence of physiological 

disorders like albinism (16.1% ®4.5%), fruit malformations (11.5% ® 4%), grey 

mould (10.4% ® 2.1%) and diseases like botrytis rot. By suppressing the nutrient 

related disorders, vermin compost use increased the yield and quality of marketable 

strawberry fruits up to 58.6%. Impact of vermicompost on cherries found that it 

increased yield of “cherries” for three (3) years after “single application” inferring 

that the use of vermicompost in soil builds up fertility and restore its vitality for long 

time and its further use can be reduced to a minimum after some years of application 

in farms. At the first harvest, trees with vermicompost yielded an additional $63.92 

and $70.42 per tree and after three harvests profits per tree were $110.73 and $142.21, 

respectively. 

Vegetable Crops 

Studies on the production of important vegetable crops like tomato (Lycopersicum 

esculentus), eggplant (Solanum melangona) and okra (Abelmoschus esculentus) have 

yielded very good results. Another study was made on the growth impact of 
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earthworms (with feed materials), vermicompost, cow dung compost and chemical 

fertilizers on okra (Abelmoschus esculentus). Worms and vermicompost promoted 

excellent growth in the vegetable crop with more flowers and fruits development. But 

the most significant observation was drastically less incidence of “Yellow Vein 

Mosaic”, “Color Rot” and “Powdery Mildew” diseases in worm and vermicompost 

applied plants. Study was made on the production of potato (Solanum tuberosum) by 

application of vermicompost in a reclaimed sodic soil in India. The overall 

productivity of potato was significantly high (21.41 tons/ha) on vermicompost applied 

@ 6 tons/ha as compared to control which was 04.36 tons/ha. The sodicity of the soil 

was also reduced and nitrogen (N) contents increased significantly. Study was made 

on the growth impacts of organic manure (containing earthworm vermicast) on garden 

pea (Pisum sativum) and compared with chemical fertilizers. Vermicast produced 

higher green pod plants, higher green grain weight per plant, higher percentage of 

protein content and carbohydrates and higher green pod yield (24.8% - 91%) as 

compared to chemical fertilizer. Studies made on the effects of vermicompost & 

chemical fertilizer on the hyacinth beans (Lablab purpureas) it was found that all 

growth & yield parameters e.g. total chlorophyll contents in leaves, dry matter 

production, flower appearance, length of fruits and fruits per plant, dry weight of 100 

seeds, yield per plot and yield per hectare were significantly higher in those plots 

which received vermicompost either alone or in combination with chemicals. The 

highest fruit yield of 109 ton/ha was recorded in plots which received vermicompost 

@ 2.5 tons/ha. 

In addition to increasing plant growth and productivity, vermicompost may also 

increase the nutritional quality of some vegetable crops such as tomatoes, Chinese 

cabbage, spinach, strawberries and lettuce. 

SIGNIFICANCE OF VERMI COMPOSTING 

i. Source of plant nutrients: 

Earthworms consume various organic wastes and reduce the volume by 40–60%. 

Each earthworm weighs about 0.5 to 0.6 g, eats waste equivalent to its body weight 

and produces cast equivalent to around 7.0. The worm castings contain higher 

percentage (nearly twofold) of both macro and micronutrients than the garden 

compost. 
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From earlier studies also it is evident that vermicompost provides all nutrients in 

readily available form and also enhances uptake of nutrients by plants. Sreenivas et al. 

(2000) studied the integrated effect of application of fertilizer and vermicompost on 

soil available nitrozen (N) and uptake of ridge gourd (Luffa acutangula) at 

Rajendranagar, Andhra Pradesh, India. Soil available N increased significantly with 

increasing levels of vermicompost and highest N uptake was obtained at 50% of the 

recommended fertilizer rate plus 10 t ha-1 vermicompost. Similarly, the uptake of N, 

phosphorus (P), potassium (K) and magnesium (Mg) by rice (Oryza sativa) plant was 

highest when fertilizer was applied in combination with vermicompost.  

ii. Plant growth promoting activity 

   Growth promoting activity of vermicompost was tested using a plant bioassay 

method. The plumule length of maize (Zea mays) seedling was measured 48 h after 

soaking in vermicompost water and in normal water. The marked difference in 

plumule length of maize seedlings indicated that plant growth promoting hormones 

are present in vermicompost. 

 

iii. Improved crop growth and yield 

 Vermicompost plays a major role in improving growth and yield of different field 

crops, vegetables, flower and fruit crops. The application of vermicompost gave 

higher germination (93%) of mung bean (Vigna radiata) compared to the control 

(84%). Further, the growth and yield of mung bean was also significantly higher with 

vermicompost application. Likewise, in another pot experiment, the fresh and dry 

matter yields of cowpea (Vigna unguiculata) were higher when soil was amended 

with vermicompost than with biodigested slurry.               

 The efficiency of vermicompost was evaluated in a field study by Desai et al. (1999). 

They stated that the application of vermicompost along with fertilizer N gave higher 

dry matter (16.2 g plant-1) and grain yield (3.6 t ha-1) of wheat (Triticum aestivum) 

and higher dry matter yield (0.66 g plant-1) of the following coriander (Coriandrum 

sativum) crop in sequential cropping system. Similarly, a positive response was 

obtained with the application of vermicompost to other field crops such as sorghum 

(Sorghum bicolor) and sunflower (Helianthus annuus). 

iv. Role of vermicompost in orchards:   
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Application of vermicompost at 5 t ha-1 significantly increased yield of tomato 

(Lycopersicon esculentum) (5.8 t ha-1) in farmers’ fields in Adarsha watershed, 

Kothapally, Andhra Pradesh compared to control (3.5 t ha-1). Similarly, greenhouse 

studies at Ohio State University in Columbus, Ohio, USA have indicated that 

vermicompost enhances transplant growth rate of vegetables. Amendment of 

vermicompost with a transplant grown without vermicompost had the highest amount 

of red marketable fruit at harvest. In addition, there were no symptoms of early blight 

lesions on the fruit at harvest. The yield of pea (Pisum sativum) was also higher with 

the application of vermicompost (10 t ha-1) along with recommended N, P and K than 

with these fertilizers alone. Vadiraj et al. (1998) reported that application of 

vermicompost produced herbage yields of coriander cultivars that were comparable to 

those obtained with chemical fertilizers. The fresh weight of flowers such as 

Chrysanthemum chinensis increased with the application of different levels of 

vermicompost. Also, the number of flowers per plant, flower diameter and yield were 

maximum with the application of 10 t ha-1 of vermicompost along with 50% of 

recommended dose of NPK fertilizer. However, the vase life of flowers was high with 

the combined application of vermicompost at 15 t ha-1 and 50% of recommended dose 

of NPK fertilizer. 

v. Reduction in soil C: N ratio: 

Vermicomposting converts household waste into compost within 30 days, reduces the 

C:N ratio and retains more N than the traditional methods of preparing composts. The 

C:N ratio of the unprocessed olive cake, vermicomposted olive cake and manure were 

42, 29 and 11, respectively. Both the unprocessed olive cake and vermicomposted 

olive cake immobilized soil N throughout the study duration of 91 days. Cattle 

manure mineralized an appreciable amount of N during the study. The prolonged 

immobilization of soil N by the vermicomposted olive cake was attributed to the C:N 

ratio of 29 and to the recalcitrant nature of its C and N composition. The results 

suggest that for use of vermicomposted dry olive cake as an organic soil amendment, 

the management of vermicomposting process should be so adjusted as to ensure more 

favorable N mineralization immobilization. 

vi.  Role in Nitrogen cycle: 

Earthworms play an important role in the recycling of N in different agro-ecosystems, 

especially under Jhum (shifting cultivation) where the use of agrochemicals is 
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minimal. Bhadauria and Ramakrishnan (1996) reported that during the fallow period 

intervening between two crops at the same site in 5- to 15-year Jhum system, 

earthworms participated in N cycle through cast-egestion, mucus production and dead 

tissue decomposition. Soil N losses were more pronounced over a period of 15-year 

Jhum system. The total soil N made available for plant uptake was higher than the 

total input of N to the soil through the addition of slashed vegetation, inorganic and 

organic manure, recycled crop residues and weeds Improved soil physical, chemical 

and biological properties.  

Limited studies on vermicompost indicate that it increases macropore space ranging 

from 50 to 500 µm, resulting in improved air-water relationship in the soil which 

favorably affects plant growth. The application of organic matter including 

vermicompost favorably affects soil pH, microbial population and soil enzyme 

activities. It also reduces the proportion of water-soluble chemical species, which 

cause possible environmental contamination. 

 CONCLUSIONS 

The production of degradable organic waste and its safe disposal becomes the current 

global problem. Meanwhile the rejuvenation of degraded soils by protecting topsoil 

and sustainability of productive soils is a major concern at the international level. 

Provision of a sustainable environment in the soil by amending with good quality 

organic soil additives enhances the water holding capacity and nutrient supplying 

capacity of soil and also the development of resistance in plants to pests and diseases. 

By reducing the time of humification process and by evolving the methods to 

minimize the loss of nutrients during the course of decomposition, the fantasy 

becomes fact. Earthworms can serve as tools to facilitate these functions. They serve 

as “nature’s plowman” and form nature’s gift to produce good humus, which is the 

most precious material to fulfill the nutritional needs of crops. The utilization of 

vermicompost results in several benefits to farmers, industries, environment and 

overall national economy. To farmer: Less reliance on purchased inputs of nutrients 

leading to lower cost of production • Increased soil productivity through improved 

soil quality • Better quantity and quality of crops • For landless people provides 

additional source of income generation To industries: • Cost-effective pollution 

abatement technology To environment: • Wastes create no pollution, as they become 
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valuable raw materials for enhancing soil fertility To national economy: • Boost to 

rural economy • Savings in purchased inputs • Less wasteland formation 

REFERENCES 
 

Ansari, A.A. (2008) Effect of Vermicompost on the Productivity of Potato (Solanum 

tuberosum) Spinach (Spinacia oleracea) and Turnip (Brassica campestris). World 
Journal of Agricultural Sciences, 4, 333-336. 
Arellano, R. P; Barois, I and Arand, E. (1994). Earthworm carrying capacity for 
coffee pulp using Eisenia andrei and Perionyx excavatus. Paper presented at ISSE 5 
held at Columbus, Ohio, USA. 
Blum, B, (1992) Composting and the Roots of Sustainable Agriculture. Agricultural 

History, Spring – 1992, Vol. 66 Num. 2, pp 171-188. 
Chaoui, H.I., Zibilske, L.M. and Ohno, T. (2003) Effects of earthworms casts and 
compost on soil microbial activity and plant nutrient availability. Soil Biology and 
BioChemistry, 35, 295-302. doi:10.1016/S0038-0717(02)00279-1. 
Christopher, J. P, (2001) A Standardized Soil Ecotoxicological Test Using Red 
Worms (Eisenia fetida). The American Biology Teacher, Nov.-Dec. 2001, Vol. 63 
Num. 9, pp 662-668. 
Dash, M.C. and Senapati, B.K. (1980) Cocoons morphology, hatching and emergence 
pattern in tropical earthworms. Pedobiologia, 20, 317-324. 
Dominguez, J and Edwards, C. A. (1997). Effects of stocking rate and moisture 
content on the growth and maturation of Eisenia fetida ( Oligochaeta) in pig manure. 
Soil Biol. Biochem. 29: 743-746    
Daugbjerg, H, Hinge, J, Jensen, J. P, Sigurdardottir, H, (1999) Earthworms as 
Indicators of Cultivated Soils? Ecological Bulletin, 1998, Num. 39, pp 45-47. 
Edgerton, E, Mckechnie, J, Dunleavy, K, (2009) Behavioral Determinants of 
Household Participation in Home composting Schemes. Environment and Behavior, 
Mar 2009, Vol. 41 Num. 2, pp 151-169. 
Ferreras, L., Gomez, E., Toresani, S., Firpo, I. and Rotondo, R. (2006). Effect of 
organic amendments on some physical, chemical and biological properties in a 
horticultural soil. Bioresource Technology, 97, 635-
640. doi:10.1016/j.biortech.2005.03.018    
Fitzpatrick, G. E, Worden, E. C, Vendrame, W. A, (2005). Historical Development of 
Composting Technology during the 20th Century. HortTechnology, Jan-Mar 2005, 
Vol. 15 Num. 1, pp 48-51. 
Frederickson, J., Butt, K. R; Morris, R. M; Daniel, C and Edwards, C. A. (1997). 
Combining vermiculture with traditional green waste composting systems. Soil Biol. 
Biochem. 29: 725- 730 
Gajalakshmi, S., Ramasamy, E.V. and Abbasi, S.A. (2001) Potential of two epigeic 
and two anecic earth worm species in vermicomposting of water hyacinth. 
Bioresource Technology, 76, 177-181. doi:10.1016/S0960-8524(00)00133-4    
Gandhi, M., Sangwan, V., Kapoor, K.K. and Dilbaghi, N. (1997) Composting of 
household wastes with and without earthworms. Environment and Ecology, 15, 432-
434.    
Ganeshamurthy, A. N, Manjaiah, K. M, Subba Rao, A, (1998) Mobilization of 
Nutrients in Tropical Soils Through Worm Casting: Availability of 
Macronutrients. Soil Biology and Biochemistry, Oct 1998, Vol. 30. Num. 13, pp 1671-
1676. 

The ABCs of Agriculture                                                                                                    Tanweer and Abrar               



109 

 

Garg P., Gupta, A. and Satya, S. (2006) Vermicomposting of different types of waste 
using Eisenia foetida: A comparative study. Bioresource Technology, 97, 391-
395.doi:10.1016/j.biortech.2005.03.009    
Garg, V.K., Yadav, Y.K. and Sheoran, A. (2006) Livestock excreta management 
through vermicomposting using an epigeic earth worm Eisenia foetida. The 
Environmentalist, 26, 269-276. doi:10.1007/s10669-006-8641-z    
Gopinath, K.A., Supradip, S., Mina, B.L., Pande, H., Kundu, S. and Gupta, H.S. 
(2008) Influence of organic amendments on growth, yield and quality of wheat and on 
soil properties during transition to organic production. Nutrient Cycling in 
Agroecosystems, 82, 51-60. doi:10.1007/s10705-008-9168-0. 
Gunathilagaraj, K and Ravignanam, T. (1996). Vermicomposting of sericultural 
wastes. Madras Agri. J. 83: 455-457   
Hovsenius, G, (1975) Composting and use of Compost in Sweden. Journal (Water 

Pollution Control federation), Arp – 1975, Vol. 47 Num. 4, pp 741-747. 
Ismail, S.A. (1997) Vermicology: The biology of Earthworms. Orient Longman 
Limited, Chennai, 1997, 92.    
Jadhav, A.D., Talashilkar, S.C. and Pawar, A.G. (1997) Influence of the conjunctive 
use of FYM, vermicompost and urea on growth and nutrient uptake in rice. Journal of 
Maharashtra Agricultural Universities, 22, 249-250.    
Julka, J.M. (1983) A new genus and species of earthworm 
(Octochaetidae:Oligochaeta) from South India. Geobioscience New Reports, 2, 48-
50.    
Julka, J.M. (2001) Earthworm diversity and it’s role in agroecosystem. VII National 
symposium on soil biology and ecology. Bangalore University of Agricultural 
Sciences, Bangalore, 13-17. 
Kale, R. D. (1994). Promotion of vermicomposting for production of organic 
fertilizer. Report of the Adhoc scheme sponsored by ICAR, New Delhi.Sanction no. 
ICAR No.-F.No. 13(3)91- SW&DFdt. 26. 3. 1991    
Lavelle, P. (1983) Agastrodrilus omodeo (Vaillaud), a genus of carnivorous 
earthworm from the Ivory coast. In : Satchell, J.E., Ed., Earthworm Ecology from 
Darwin to Vermiculture, Chapman and Hall, New York and London, 1983, 425-
429.    
Liebig, Justus Von. Organic chemistry in Its application to agriculture and 
physiology, Published by John Owen, 1843. 
Manna, M.C., Singh, M., Kundu, S., Tripathi, A.K. and Takkar, P.N. (1997) Growth 
and reproduction of the vermicomposting earthworm Perionyx excavatus as 
influenced by food materials. Biology and Fertility of Soils, 24, 129-
132. doi:10.1007/BF01420233    
Marinari, S., Masciandaro, G., Ceccanti, B. and Grego, S. (2000). Influence of 
organic and mineral fertilizers on soil biological and physical properties. Bioresource 
Technology, 72, 9-17. doi:10.1016/S0960-8524(99)00094-2    
Nagavallemma, K.P., Wani, S.P., Stephane, L., Padmaja, V.V., Vineela, C., Babu 
Rao, M. and Sahrawat, K.L. (2004) Vermicomposting: Recycling wastes into valuable 
organic fertilizer. Global Theme on Agrecosystems Report No. 8. Patancheru 502 
324, International Crops Research Institute for the Semi-Arid Tropics, Andhra, 20 p.   

The ABCs of Agriculture                                                                                                    Tanweer and Abrar               



110 

 

Nogales E, Whittaker M, Milligan RA, Downing KH (1999) High-resolution model of 

the microtubule. Cell. 1999 Jan 8;96(1):79-88. 
Parkin, T.B. and Berry, E.C. (1994) Nitrogen transformations associated with earth 
worm casts. Soil Biology and Biochemistry, 26, 1233-1238. doi:10.1016/0038-
0717(94)90148-1 
Raloff, J, (1993) Cleaning up Compost. Science News, Jan-1993, Vol. 143 Num. 4, pp 
56-58. 
Reinecke, A., Viljoen, S.V. and Saayman, R. (1992) The suitability of Eudrilus 
eugenie, Perionyx excavatus and Eisenia fetida (Oligochaeta) for vermicomposting in 
southern Africa in terms of their temperature requirements. Soil Biology and 
Biochemistry, 24, 1295-1307 doi:10.1016/0038-0717(92)90109-B    
Ruz-Jerez, B.E., Ball, P.R. and Tillman, R.W. (1992) Laboratory assessment of 
nutrient release from a pasture soil receiving grass or clover residues, in the presence 
or absence of Lumbricus rubellus or Eisenia fetida. Soil Biology and Biochemistry, 
24, 1529-1534. doi:10.1016/0038-0717(92)90145-N. 
Scheu, S, (1987) The Role of Substrate Feeding Earthworms (Lumbricidae) for 
Sioturbation in a Beachwood Soil. Oecologia, 1987, Vol. 72 Num. 2, pp 192-196. 
Smith, S. R, Jasim, S, (2009) Small-scale home composting of biodegradable 
household waste: overview of results from a 3-year research programme in West 
London. Waste Management and research, 2009, pp 941-950. 
Tara Crescent (2003) Vermicomposting. Development Alternatives (DA) sustainable 
livelihoods. http://www.dainet.org/livelihoods/default.htm. 
Vermi Co. (2001) Vermicomposting technology for waste management and 
agriculture: An executive summary. Vermi Co., Grants 
Pass. http://www.vermico.com/summary.htm. 
Willems, J. H, Huijsmans, K. G. A, (1994). Vertical Seed Dispersal by Earthworms: 
A Quantitative Approach. Ecography, Jun 1994, Vol. 17 Num. 2, pp 124-130. 
Williams, A.P., Roberts, P. and Avery, L.M. (2006) Earth worms as vectors of 
Escherichia coli O 157:H7 in soil and vermicomposts. FEMS Microbiology Ecology, 
58, 54-64. doi:10.1111/j.1574-6941.2006.00142.x    
Zajonc I and Sidor V. (1990). Use of some wastes for vermicompost preparation and 
their influence on growth and reproduction of the earthworm Eisenia fetida. 
Pol’nohospodars- tvo (CSFR) 36(8):742–752. 
 

Zaller, J. G, Arnone III, J. A, (1999) Interactions between Plant Species and 
Earthworm Casts in a Calcareous Grassland under Elevated CO2. Ecology, Apr 1999, 
Vol. 80 Num. 3, pp 873-881. 
 

The ABCs of Agriculture                                                                                                    Tanweer and Abrar               

View publication statsView publication stats

https://www.researchgate.net/publication/347947905

