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VERMI CULTURE 

Introduction : 

About 2,350 years ago Aristotle has said, “Earthworms are intestines of the 

earth.” Only  in the  twentieth century  has the  truth in  this statement  been verified  

and found correct. He was ahead of our times by two and half of millennia.  

Darwin was another one to : “No other creature has contributed to building of earth as 

earthworm.”  

Vermicompost (vermi-compost, vermiculture) is the product of 

the composting process using various species of worms, usually red wigglers, white 

worms, and other earthworms, to create a mixture of decomposing vegetable or food 

waste, bedding materials and vermicast. 

Vermicast (also called worm castings, worm humus, worm manure, or worm 

faeces) is the end-product of the breakdown of organic matter by earthworms. These 

castings have been shown to contain reduced levels of contaminants and a higher 

saturation of nutrients than the organic materials before vermicomposting.  

Vermicompost contains water-soluble nutrients and is an excellent, nutrient-

rich organic fertilizer and soil conditioner. It is used in farming and small scale 

sustainable, organic farming. 

Vermicomposting can also be applied for treatment of sewage sludge. A 

variation of the process is vermifiltration (or vermidigestion) which is used to remove 

organic matter, pathogens and oxygen demand from wastewater or directly 

from blackwater of flush toilets.  

Vermicomposting has gained popularity in both industrial and domestic 

settings because, as compared with conventional composting, it provides a way to 

treat organic wastes more quickly. It also generates products that have 

lower salinity levels that are therefore more beneficial to plant mediums. 

The earthworm species (or composting worms) most often used are red 

wigglers (Eisenia fetida or Eisenia andrei), though European nightcrawlers (Eisenia 

hortensis or Dendrobaena veneta) could also be used. Red wigglers are recommended 

by most vermicomposting experts, as they have some of the best appetites and breed 
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very quickly. Users refer to European nightcrawlers by a variety of other names, 

including dendrobaenas, dendras, Dutch nightcrawlers, and Belgian nightcrawlers. 

Containing water-soluble nutrients, vermicompost is a nutrient-rich organic 

fertilizer and soil conditioner in a form that is relatively easy for plants to absorb. 

Worm castings are sometimes used as an organic fertilizer. Because the earthworms 

grind and uniformly mix minerals in simple forms, plants need only minimal effort to 

obtain them. The worms' digestive systems create environments that allow certain 

species of microbes to thrive to help create a "living" soil environment for plants. The 

fraction of soil which has gone through the digestive tract of earthworms is called 

the Drilosphere. 

 

 

 

History of vermiculture: 

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. 

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  
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due to microbial activity. These high temperatures actually slow the composting 

process. Vermicomposting produces little heat which does not slow the composting 

process. Vermicomposting has also been studied and implemented on a large scale. 

One study found that composting animal waste was a valuable way to produce food 

for other animals. Pig, cow, and chicken waste was composted and converted into 

worm biomass. This worm biomass was found to be a nutritious food stock for other 

animals. 

Suitable worm species: 

One of the species most often used for composting is the red wiggler or tiger worm 

(Eisenia fetida or Eisenia andrei); Lumbricus rubellus (red earthworm or dilong (China)) is 

another breed of worm that can be used, but it does not adapt as well to the shallow 

compost bin as does Eisenia fetida. European nightcrawlers (Eisenia hortensis) may also be 

used. Users refer to European nightcrawlers by a variety of other names, including 

dendrobaenas, dendras, and Belgian nightcrawlers. African Nightcrawlers (Eudrilus 

eugeniae) are another set of popular composters. Lumbricus terrestris (Canadian 

nightcrawlers (US) or common earthworm (UK)) are not recommended, since they burrow 

deeper than most compost bins can accommodate. 

Blueworms (Perionyx excavatus) may be used in the tropics. 

These species commonly are found in organic-rich soils throughout Europe and North 

America and live in rotting vegetation, compost, and manure piles. They may be an invasive 

species in some areas. As they are shallow-dwelling and feed on decomposing plant matter 

in the soil, they adapt easily to living on food or plant waste in the confines of a worm bin. 

Composting worms are available to order online, from nursery mail-order suppliers 

or angling shops where they are sold as bait. They can also be collected from compost and 

manure piles. These species are not the same worms that are found in ordinary soil or on 

pavement when the soil is flooded by water. 
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Large scale:  

Large-scale vermicomposting is practiced in Canada, Italy, Japan, India, 

Malaysia, the Philippines, and the United States. The vermicompost may be used for 

farming, landscaping, to create compost tea, or for sale. Some of these operations 

produce worms for bait and /or home vermicomposting.There are two main methods 

of large-scale vermiculture. Some systems use a windrow, which consists of bedding 

materials for the earthworms to live in and acts as a large bin; organic material is 

added to it. Although the windrow has no physical barriers to prevent worms from 

escaping, in theory they should not due to an abundance of organic matter for them to 

feed on. Often windrows are used on a concrete surface to prevent predators from 

gaining access to the worm population. 

The windrow method and compost windrow turners were developed by 

Fletcher Sims Jr. of the Compost Corporation in Canyon, Texas. The Windrow 

Composting system is noted as a sustainable, cost-efficient way for farmers to manage 

dairy waste 

The second type of large-scale vermicomposting system is the raised bed or 

flow-through system. Here the worms are fed an inch of "worm chow" across the top 

of the bed, and an inch of castings are harvested from below by pulling a breaker bar 

across the large mesh screen which forms the base of the bed. 

Because red worms are surface dwellers constantly moving towards the new 

food source, the flow-through system eliminates the need to separate worms from the 

castings before packaging. Flow-through systems are well suited to indoor facilities, 

making them the preferred choice for operations in colder climates. 
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Construction and Operation: 

Construction  

The first step is to select a storage area. The first thing to consider is the size 

of you storage area. This depends on how much organic matter you will be 

composting, the amount of worms you have, and how often you would like to switch 

storage areas.  

Your bin size should depend on these three things. Large amounts of organic 

matter per week will need larger areas. Longer time between bin changes will also 

require larger areas. Storage areas that are planned for household use should have a 

lid to help reduce smells.  

Bins should have small holes to allow adequate air flow and holes on the 

bottom to allow for access fluid drainage. 

Once a storage area is obtained, puncture holes in the lid (if present) and 

bottom to allow airflow and fluid drainage. If composting in a house, the bin should 

be elevated to allow drainage of fluid. A set of bricks works nicely. You will also 

want to put something under the bin to catch fluid. 

The third step is to prepare the bedding for the worms. Once the bedding has 

been chosen (leaves, newspaper, sawdust), start by submerging it in water. Remove 

the bedding from the water and squeeze out the water. Then take the bedding and lay 

it in the storage area.  

There should be roughly 5 cm of bedding across the floor of the storage area. 

The bin is now ready for worms and composting. 

 

 

 



Operation  

The first step in operating a vermicomposter is to introduce the worms to the 

system. Remember that this should be scaled to the amount of organic matter you will 

add weekly. Note that you worms will reproduce and become larger, ultimately 

eating more organic matter. Thus, it is best to start with a smaller amount of worms to 

ensure that there will be enough organic matter. Put your worms on your already 

prepared bedding. The worms can survive on the bedding alone for a short duration, 

so adding organic matter isn’t crucial within the first couple of hours. Once 

introduced, the worms will want to explore their new habitat. If composting in your 

house, watch the bin closely first 24 hours to ensure no worms escape the bin. Within 

24-48 hours the worms should become acclimated to their new habitat and will no 

longer try to escape. 

The next step is to add organic matter. Add the organic matter to be 

composting by placing it on top of the worm bedding. New organic matter should not 

be added until previous organic matter is almost all composted. There are few things 

that earthworms cannot eat. 

 

 

 

 

 

 

 

 

Suitable organic matter that can be added are 

 coffee grounds with filter and tea bags 

 all fruits and vegetables, including rinds and cores 

 egg shells 

 leaves and grass clippings 

 beans, rice, and other cooked grains 

 bread and crackers 



Items that should be avoided are 

 meat 

 bones 

 foods high in oils and fats, such as grease from meat 

 

 

 

 

 

 

 

 

 

 

 

 Maintenance: 

A vermicomposter requires little maintenance. A long a food is added when 

previously added organic matter is almost composted the system should require little 

maintenance. Check on the composter weekly. The system is running properly if the 

worms are within the organic matter and bedding. If the worms are trying to escape this is 

an indicator that the conditions in the bedding and organic matter are not suitable for the 

worms. Once the bin is full or you wish to use the compost, the vermicompost will have 

to be harvested. The vermicompost is ready to be harvested when it has an earthy smell 

and no organic matter is visible. 

 

 

 

 

 

 

 

 

 



Harvesting : 

Handsorting, vertical sorting, and horizontal sorting are all ways of harvesting 

vermicompost. Some ways are faster, but involve more work while others are slower but 

involve little work. 

Handsorting : 

This is done by dumping the vermicompost onto a sheet where the worms can be 

sorted out. Once dumped, worms can be picked out of the vermicompost and put into the 

new composter. Sift through the vermicompost removing all worms and worm eggs 

(cocoons). The eggs are white/tan and pea sized. They can be easily recognized and 

removed. A bright light can be focused on the pile to concentrate the worms toward the 

center of the pile if desired. This method is more labor intensive but it is fast compared to 

vertical and horizontal sorting. 

Vertical sorting: 

 Vertical sorting uses an alternating bin and allows the worms to sort themselves from 

the vermicompost. This works best if bins are being used for the storage area because 

they are easily stacked. To sort vertically, obtain a second bin and prepare it as you would 

if you are starting a new vermicomposter. Remove the lid of the bin currently in use and 

place the new bin on top of vermicompost. Place new organic matter on top of the 

bedding in the new vermicomposter. Over time as the worms run out of food in the old 

composter, they will migrate to the new bin via the drainage holes in the bottom of the 

new bin. This way or sorting requires minimal work because they worms sort themselves, 

but it does require more time. 

Horizontal sorting: 

 Horizontal sorting is similar to vertical sorting but it does not require a second 

storage area. To sort horizontally, partition your bin into areas. Add organic matter in a 

linear fashion. As you add your new organic matter across the bin, the worms will 

migrate with it. Eventually, you can harvest the vermicompost at the other side of the bin 

as your worms migrate to the fresh organic matter. This system requires minimal work 

sorting, but it does require more time as opposed to hand sorting. 

 

 



 

 

 

 

 

 

 

 

 

Using the Vermicompost: 

Vermicompost can be used immediately or can be stored for later. Vermicompost 

can be mixed with soil as a soil amendment to increase nutrients, water holding capacity, 

and aeration. Vermicompost can be used as top dressing for household plants to increase 

the nutrients available to them. Vermicompost can be seeped in water to extract the 

nutrients and then nutrient water can be applied to plants. Vermicompost can also be used 

as mulch. 

Advantages of Vermicomposting: 

Vermicompost is an ecofriendly natural fertilizer prepared from 

biodegradable   organic wastes and is free from chemical inputs. 

 

 

 

 

 

 It does not have any adverse effect on soil, plant and environment. 

 It improves soil aeration, texture and tilth thereby reducing soil compaction. 

 It improves water retention capacity of soil because of its high organic matter 

content. 

 It promotes better root growth and nutrient absorption. 



 It improves nutrient status of soil-both macro-nutrients and micro-nutrients. 

 Organic wastes can be broken down and fragmented rapidly by earthworms, 

resulting in a stable nontoxic material with good structure, which has a 

potentially high economic value and also act as soil conditioner for plant 

growth. 

 Vermicompost supplies a suitable mineral balance, improves nutrient 

availability and could act as complex-fertilizer granules. 

 Vermicomposting involves great reduction in populations of pathogenic 

microorganisms, thus not differing from composting from this point of view. 

 Vermicomposting also leads to decrease the environmental problems arising 

from their disposal, without needing in many cases to complete the process. 

 It should be realized that vermicomposting can be a useful cottage industry 

for the underprivileged and the economically weak as it can provide them 

with a supplementary income. 

 If every village can formulate a cooperative society of unemployed 

youth/women group, it could be a wise venture for them to produce 

vermicompost and sell it back to the village at a recommended price. The 

youth will not only earn money, but also aid society by providing excellent 

quality organic manure for sustainable agro-practices. 

 Vermicomposting is a quick, efficient way to convert kitchen scraps into a 

rich soil amendment using earthworms. Vermicompost worms break down 

organic matter, such as kitchen scraps, into waste products called castings. 

Although castings may be waste to the worms, they are a rich treasure for 

gardeners. Vermicompost is richer in essential plant nutrients such as 

nitrogen, phosphorous and potassium than traditional compost. It also 

contains microbes that help plants grow.  

 

 

 

 

 

Best type of worms : 

The best types of worms for vermicomposting are red wigglers (Eisenia fetida) 

and redworms (Lumbricus rubellus). These two species make great worms for the 



compost bin because they prefer a compost environment to plain soil, and they are 

very easy to keep. Worms that feed on vegetable waste, compost, and organic bedding 

produce richer casting than those that feed on plain soil. You won’t find red wigglers 

in garden soil. You may find redworms near compost, under rotting logs, and in other 

organic situations. The problem is identifying them. You won’t be able to tell the 

difference between Lumbricus rubellus and other worms, so it’s best to buy them. If 

you don’t have a local supplier, you can order them on the Internet. It takes one pound 

of worms (1,000 individuals) to start a good-sized compost bin. Worms and 

vermicomposting bins don’t smell, so you can keep worms indoors year round. It’s a 

great way to use up your kitchen scraps and the kids will enjoy helping out with the 

worm farm. If you choose the right vermicomposting worm types and feed them 

regularly (about one-half pound of food scraps per pound of worms per day), you’ll 

have a steady supply of vermicompost for your garden.  

0 

 

 

Mechanism of Earthworm action during Vermicomposting of solid organic 

wastes grinding action: 

The waste feed materials ingested is finely ground (with the aid of stones in 

their muscular gizzard) into small particles to a size of 2-4 microns and passed on to 

the intestine for enzymatic actions. The gizzard and the intestine work as a 

“bioreactor”. 

 

 

 

 

 

 



Enzymatic action: 

The gizzard and the intestine work as a “bioreactor”. Worms secrete 

enzymes proteases, lipases, amylases, cellulases and chitinases in their gizzard and 

intestine which bring about rapid biochemical conversion of the cellulosic and the 

proteinaceous materials in the waste organics. They ingest the food materials, cull the 

harmful microorganisms, and deposit them mixed with minerals and beneficial 

microbes as “vermicasts” in the soil. 

Worms reinforce decomposer microbes & act synergistically: 

Worms promotes the growth of “beneficial decomposer microbes” (bacteria, 

actinomycetes & fungi) in waste biomass . They hosts millions of decomposer 

microbes in their gut which is described as “little bacterial factory”. They devour on 

microbes and excrete them out (many times more in number than they ingest) in soil 

along with nutrients nitrogen (N) and phosphorus (P) in their excreta. The nutrients N 

and P are further used by the microbes for multiplication and vigorous action . 

Edwards et al.  showed that the number of bacteria and “Actinomycetes” contained in 

the ingested material increased up to 1000 fold while passing through the gut. A 

population of worms numbering about 15,000 wills in turn faster a microbial 

population of billions of millions. Earthworms and microbes act “symbiotically & 

synergistically” to accelerate and enhance the decomposition of the organic matter in 

the waste. It is the microorganisms that break down the cellulose in the food waste, 

grass clippings and the leaves from garden wastes . 

Humification : 

Dominguez and Edwards  reported that organic wastes, to be compatible with 

their agricultural uses and to avoid adverse effects on plant growth, must be 

transformed into a humus-like material and become stabilized, decreases in the carbon 

from fulvic acids (FA) and increases in the percentages of the carbon from humic 

acids (HA) were observed throughout the vermicomposting process, and this was also 

much more marked at the end of the process, so clearly earthworm activity accelerates 

humification of organic matter. Moreover, during Vermicomposting, the humic 

materials increased from 40 to 60 percent, which was more than the values obtained 
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in a composting process using the same materials. Humification processes are 

enhanced not only by the fragmentation and size reduction of the organic matter, but 

also by the greatly increased microbial activity within the intestines of the earthworms 

and by aeration of the soil through earthworm movement and feeding. 

Parameters Change during Vermicomposting of Solids Organic Waste : 

pH: 

Earthworms are very sensitive to pH, thus pH of soil or waste is sometimes a 

factor that limits the distribution, numbers and species of earthworms. In a 

vermicomposting experiment with different soil proportions (1:3, 1:4, 1:5, 1:6) of CD 

the earthworms reduced the pH: E. fetida, 6.7 to 6.1; E. eugeniae, 6.7 to 6.0 and M. 

megascolex, 6.7 to 6.4 . Several researchers have stated that most species of 

earthworms prefer a pH of about 7.0 . Edwards  reported a wide pH range (5.0-9.0) 

for maximizing the productivity of earthworms in SOW management. Bhawalkar  

suggested a neutral substrate pH for vermicomposting using deep burrower species 

Pheritima elongata. Satchell  reported that Bimastos eiseni, Dendrobaena octaedra and 

Dendrobaena rubida were acid-tolerant species, while Allolobophora caliginosa, 

Allolobophora nocturna, Allolobophora longa were acidtolerant. Singh et al.  reported 

that P. excavatus performs well in a wide range of substrate pHs. The decrease in pH 

values when press mud was treated with M. megascolex, E. eugeniae and E. 

fetida showed a decreasing trend in pH from 8.6 to 6.7 during vermicomposting over 

a period of 60 days . A decrease in pH was recorded in CD vermicomposting using E. 

fetida and L. mauritti  and Pheritima elongate using tomato skin seed waste as 

substrate  or kitchen waste . 
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Moisture: 

In the natural soil-earthworms interaction, when there is a loss of soil 

moisture, earthworms tend to move to a safer area with more moisture. When the 

whole area is dry the earthworms adjust themselves and survive through large water 

loss from the body: L. terrestris can lose up to 70% and A. caliginosa 75% . 

Experiments conducted using P. elongata showed optimum moisture of 70% for the 

treatments of potato peel waste  whereas press mud required 60-70%. Trials for 

vermicomposting CD showed optimum moisture of 60-70% with a higher number 

of E. eugeniae, E. fetida and M. megascolex earthworms . Strains associated with 

endospore-forming Bacillus survive extreme weather conditions and become active 

when favorable soil moisture conditions are regained . Evans and Guild  reported that 

A.chlorotica produced more cocoons at moisture contents of 28 to 48%. Juveniles, 

who show high tolerance to low moisture, when transferred to a new environment 

with favorable moisture, adjust faster than adult worms . Such experiments were also 

carried out with the cocoons of E. fetida and E. eugeniae, which were transferred to 

culture boxes containing CD while adult earthworms were separately transferred. 

More juveniles were found in culture boxes with cocoons than in culture boxes with 

adults . Therefore, moisture level is a significant factor in the set-up of a 

vermicomposting unit  in village environments units need to be carefully designed to 

hold water without causing water logging. 
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Temperature: 

Evans and Guild reported that the activity 

metabolism, growth, respiration, reproduction, fecundity and growth period from 

hatching to sexual maturity of earthworms are greatly influenced by temperature. 

Cocoons hatch sooner at higher temperatures . A temperature range of 20-30ºC for 

vermibeds was suggested using E. fetida, E. eugeniae and P. excavatus. The optimum 

temperature range for earthworm activity and for setting vermicomposting units are 

presented . 

  Organic Matter: 

Earthworms use a wide variety of organic materials for food and even in 

adverse conditions; extract sufficient nourishment from the waste or soil to survive. 

The kind and amount of food available influences not only the size of an earthworm 

population but also the species present and their rate of growth and fecundity. Zezonc 

and Sedor  reported that greatest weight increase in E. fetida was obtained when 50 g 

of soil was mixed with 150 g cellulose waste. Nayak and Rath  claimed that organic 

residues comprising city, industrial, agricultural farms, household and kitchen wastes 

with dead or decaying materials can be used as bedding materials for 

vermicomposting. Joshi  suggested that animal manure, dairy and poultry waste, food 

industry waste; slaughterhouse waste or biogas sludge could be used for recycling 

through vermicomposting. The best results of vermicomposting were obtained from 

paper and food manufacturing industries when treated with E. fetida, E. andrei and P. 

excavates.  
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Micro and Macro nutrients status and microbial population in 

Earthworm’s cast: 

There are varying reports on the nutrient contents of vermicasts [37,57] 

whereas Ranganath et al. ascertained nutrient values for a good VC based on their 

study on urban wastes also suggested the rate of application of VC in . Ghilarov  

claimed that the number of microorganisms in earthworm casts was 1.64, 1.35 and 

1.97 fold higher than in regular soil in three different fields, namely oak forest, rye 

and grass, respectively. A 5 and 40 fold higher level of bacterial counts was reported 

in vermicast more than the surrounding soil in the case of potato peel waste and paper 

industry sludge  respectively. An increase in hydrolytic microflora in 

vermicomposting of organic solid wastes was reported by Singh and Munnoli . 

Monson et al.  reported an increase in nutrients of kitchen waste vermicomposted 

by E. eugeniae: in N, from 1.31 to 2.12%; in P, from 0.121 to 0.7%; in K, from 0.45 

to 0.48% and the C:N ratio decreased from 32.45 to 13.66%. A higher microbial load 

was also observed in paddy fields to which VC was applied . An increase in the 

microbial population was recorded with potato waste using Pheretima elongata  and 

with press mud waste using E. fetida, E. eugeniae and Megascolex megascolex when 

compared with the surrounding soil . Meena and Renu  reported an increase in 

nutrients when press mud was blended with saw dust and treated using three different 

earthworm species E. fetida, E. eugeniae and P. excavatus individually 

(Monocultures) and in combination (Polycultures). Kale et al.  reported that 

earthworm’s burrows lined with earthworm casts are an excellent medium for 

harbouring N-fixing bacteria; Loquet et al.  and Bhattacharya et al.  also recorded an 

increase in the microbial count of VCs compared to traditional compost in. Kumar et 

al.  reported the contents of VCs in. E. fetida vermicasts from sheep manure alone or 

mixed with cotton wastes were analyzed for their properties and chemical 

composition every 2 weeks for 3 months and compared with the same manure without 

earthworms. Earthworms accelerated the mineralization rate and resulted in castings 

with a higher nutritional value and degree of humification, suggesting that this kind of 

industrial wastes can be used in vermicomposting . Madhukeshwar et al.  claimed that 

any kind of organic waste generated in an agro-based industry or biotechnology unit 

when treated with earthworms would be resourceful VC. When E. fetida was used for 

vermicomposting it resulted in an increase in P, Ca, Mg and a decreased of  

https://www.omicsonline.org/vermicomposting-biotechnology-an-eco-loving-approach-for-recycling-of-solid-organic-wastes-into-valuable-biofertilizers-2155-6202.1000113.php?aid=3273#37
https://www.omicsonline.org/vermicomposting-biotechnology-an-eco-loving-approach-for-recycling-of-solid-organic-wastes-into-valuable-biofertilizers-2155-6202.1000113.php?aid=3273#57


K . Giraddi and Tippanavar studied the biodegradation of waste from the fruit-

pulp, biscuit and sugar industries were bio-degradable in field designs using E. 

eugeniae, E. fetida and Perionyx excavatus, for waste management. The wastes were 

bio-converted to compost in 40-90 days. 

  Applications of Vermicomposting Biotechnology: 

Vermicomposting and pathogen destruction: 

Dominguez and Edwards  showed that vermicomposting involves a great 

reduction in populations of human pathogenic microorganisms, as in composting. It is 

generally accepted that the thermophilic stage of the composting process eliminates 

pathogenic organisms, but we have shown that human pathogens do not survive 

vermicomposting. After 60 days of vermicomposting, amounts of faecal coliform 

bacteria in biosolids dropped from 39,000 MPN/g to 0 MPN/g. In that same time 

period, Salmonella sp. dropped from <3 MPN/g to <1 MPN/g. Similar results have 

been reported by Eastman (1999) and also for faecal coliforms, Salmonella sp., for 

enteric viruses, and for helminth ova. 

Water Holding Capacity: 

 

 

 

 

 

The major losses of soil water are through the process of transpiration by 

plants and evaporation from the soil surface and the combined process is known as 

evapo-transpiration . If the organic content in a given soil/waste is more than about 

10% the max dry density of compaction decreases considerably. The optimum 

moisture content increases with an increase in organic content . A similar experiment 

on compaction conducted by adding 200 g of VC of press mud prepared by E. 

fetida, E. eugeniae and M. megascolex to 3 kg of soil showed lower densities 



compared to the density of soil indicating an increase in voids and water holding 

capacity . Therefore adding VCs with aggregation properties and higher water holding 

capacities will not only increase the yield of crops but also provide nutrients required 

for growth. When applied to the surface it takes part in maintaining the soil 

evaporation to a minimum by absorbing atmospheric moisture as a good adsorbent 

and influences the energy balance. 

Carbon Mineralization during Vermicomposting: 

As other members of the organic matter decomposer community, earthworms 

can assimilate carbon from the most recently deposited organic matter fractions, 

consisting mainly of easily-degradable substances. In all cases the degradation 

process resulted in carbon losses by mineralization which produced a decrease in the 

amounts of total organic carbon and in the carbon contributions to the organic matter, 

which was much higher in the final stages of decomposition when the earthworm 

populations were bigger and more active . Although earthworms consume and process 

large amounts of organic matter, their contributions to the total heterotrophic 

respiration is very low due to their poor assimilation efficiency and only when there 

are large active earthworm populations, as in vermicomposting systems, can they 

contribute to an appreciable extent to the heterotrophic respiration. 

Role in nitrogen Cycle: 

Earthworms had a great impact on nitrogen transformations in the pig manure 

by enhancing nitrogen mineralization, so that most mineral nitrogen was retained 

as nitrate. The net total nitrogen, in all treatments and times, decreased; losses being 

more marked during the final stages when earthworm activity was higher. The 

different nitrogen fractions followed trends similar to the total nitrogen. In all 

treatments, during the final stages of the process, when the earthworm population was 

bigger and more active, important reductions in organic nitrogen content and a 

high nitrification rate were noted . This implies that earthworm (Eisenia andrei in this 

case), modified conditions in the manure that favoured nitrification, resulting in the 

rapid conversion of ammonium into nitrates. Similar results have been reported by 

Hand et al.  who found that Eisenia fetida in cow slurry increased the nitrate 

concentration of the substrate. 

https://www.omicsonline.org/open-access/optimum-dietary-cap-ratio-and-phytase-for-growth-and-bonemineralization-in-juvenile-clarias-gariepinus-fed-soya-beanbased-diet-2155-9546-1000403.php?aid=69358
https://www.omicsonline.org/open-access/role-of-plasmidborne-genes-in-the-biodegradation-of-polycyclic-aromatichydrocarbons-pahs-by-consortium-of-aerobic-heterotrophic-ba-2157-7463-1000264.php?aid=67697
https://www.omicsonline.org/open-access/nitrates-for-the-management-of-acute-heart-failure-syndromes-2165-7548-1000320.php?aid=73745
https://www.rroij.com/open-access/quantitative-analysis-of-the-composition-and-abundance-ofnitrifying-bacteria-on-simultaneous-nitrification-and-denitrificationin-s-.php?aid=66200


 

 

 

 

 

 

Vermicomposting and heavy metal availability: 

It is important to know the changes in total and available contents of heavy 

metals in the organic matter during the vermicomposting process, because they may 

cause problems in some animal manures, sewage sludges, and industrial organic 

wastes. Dominguez et al.  studied that consequence of carbon losses by mineralization 

during vermicomposting, the total amounts of heavy metals increased (between 25 

and 30%), the amounts of bioavailable heavy metals tended to decrease with a 

decrease of between 35 and 55% in the bioavailable metals in two months. Similar 

results were reported in other studies for both composting and vermicomposting and 

this implies a lower availability of these elements for plants from vermicomposts. 

During vermicomposting, heavy metals tend to form complex aggregates with the 

humic acids and the most polymerized organic fractions. 

  Conclusion: 

Vermicomposting Biotechnology used for waste and land management and for 

improving soil fertility to promote crop productivity and production of valuable 

bioactive compounds of great medicinal values has grown considerably in recent 

years all over the world and has been scientifically improved (UNSW 2002). It is like 

getting “gold from garbage” (solid organic waste to highly nutritive biofertilizer). The 

three versatile species E. fetida, E. euginae and P. excavatus performing wide social, 

economic & environmental functions occur almost everywhere. 

The vermi-composting maintain the “global human sustainability cycle” & 

“circular economy” “using food wastes (negative economic & environmental value) 



of the society to produce food (positive socioeconomic value) for the society again” 

while also protecting farm soil and improving its fertility (positive economic & 

environmental value) and if vermicompost can “replace” the “chemical fertilizers” for 

production of “safe organic foods” which has now been proved worldwide, it will be a 

giant step towards achieving global social, economic & environmental sustainability. 

With the growing global popularity of “organic foods” which became a US $ 6.5 

billion business every year by 2000, there will be great demand for vermicompost in 

future. US Department of Agriculture estimates 25% of Americans purchase 

organically grown foods at least once a week. In any vermiculture practice, “worm 

biomass” comes as a valuable by-product. It is finding that uses and applications of 

earthworms in modern medicine and in several industries for sustainable production 

of essential goods for societal use and consumption . On commercial scale tons of 

worm biomass can result every year as under favorable conditions worms “double” 

their number at least every 60-70 days. 

All infrastructure based on vermicomposting biotechnology using earthworms 

are easy to construct, install and operate with minimum engineering considerations. 

They are highly economical and cost effective with highly valued by-products and 

end-products. It is basically a “one-time investment” technology as the earthworms 

multiply at a fast rate under favorable conditions of temperature and moisture and 

increase the pace and rapidity of the technological process. Besides the advantages of 

this technique there are some disadvantages also; It can be quicker, but to make it so 

generally requires more labour; It requires more space because worms are surface 

feeders and won’t operate in material more than a meter in depth; It is more 

vulnerable to environmental pressures, such as temperature, freezing conditions and 

drought; Perhaps most importantly, it requires more start-up resources, either in cash 

(to buy the worms) or in time and labour. 

It is also justifying the beliefs of Great Russian scientist Dr. Anatoly Igonin 

who said “Nobody and nothing can be compared with earthworms and their positive 

influence on the whole living Nature. They create soil & improve soil’s fertility and 

provide critical biosphere’s functions: disinfecting, neutralizing, protective and 

productive”. Future of mankind on earth beholds with the earthworms and our 

relationship must be maintained. 

https://www.omicsonline.org/open-access/human-monoclonal-fab-antibodies-against-west-nile-virusand-its-neutralizing-activity-analyzed-in-vitro-and-in-vivo-jaa-1000005.php?aid=74536

