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I Introduction

“Pollution pollution every where

Man is safe no where

We must find a solution somewhere”

God created life and man. Man created pollution, the villain of life and himself. Both God and Pollution are the same in one way that both are omnipresent and treat all the humans equally-irrespective of their race, religion, caste, creed, community, sex or status.

The 20th century saw a drastic increase in the production of urban solid waste, reflecting increasing global levels of economic activity. Most of the urban cities are facing problems of waste collection, treatments, and disposal due to increasing population, rapid urbanization, industrialization and commercialization. Due to rapid depletion of landfill space and continuing delay in constructive programs and municipal incinerators, solid waste management strategies have to be reorganized in the light of the success of recycling, recovery, and reuse of secondary materials. Effective and systematic planning of solid waste recycling programs is a desirable solution. It is a substantial challenge for the current solid waste management systems, in developing countries like India for achieving a clean, healthy and sustainable environment. It is tragic that at the close of the century, the order of civilization is measured by the amount of pollutants it releases into the environment.

Srishti (2000) defines consumption is linked to per capita income and has a strong relationship with waste generation. Urbanization not only concentrates on waste disposal, but also raises generation rates since rural consumers consume less than urban ones. India will probably see a rise in waste generation from less than 40,000 metric tones per year to over 1,25,000 metric tones by the year 2030.

Murali krishna (1999) reveals that substantial progress civilization has reached the age of garbage. Exponential growth of garbage generation rates cannot be matched by the growth rates of municipal infrastructure. The development of nation can be measured in terms of the per capita generation of garbage. Amount of garbage ranges from 0.5kg per head, per day in developing countries and 2.5kg in advanced countries. The amount of garbage produced by a person in his life time is approximately 700 times his adult weight. He also feels that insects and rodents that proliferate in garbage dumps can transmit plague, typhoid, cholera, skin disease and even malaria and filaria with the breeding of mosquitoes in rain water stagnations in garbage dumps and in choked up drains. Garbage dumps contribute to the seepage of toxic metals and other chemicals to ground water and surface water. Such contaminations have been linked up with increase in cancer incidences. Garbage does add up to air pollution that gains easy entry into lungs and the blood stream. Damages also include fire hazards, foul smells, unsightliness, additional dredging costs of water ways, silting up of reservoirs, decrease in plant productivity, corrosion of structures and structural foundations and deprecation of land value.

Abbasi and Ramasamy (2001) notify that in developing countries like India, the waste generated is largely organic and bio degradable in nature. India spends about Rs. 230 million per year on waste disposal alone which comprises the cost of collection, transportation, and disposal. Despite of spending large sum of money on waste disposal, air and water pollution remain unabated in India due to inefficient and improper disposal. Proper disposal of municipal solid waste can not only give a high return on investment but also result in a hygenic atmosphere.

Srishti (2000) conveys that modern solid waste management plants in most developed countries now emphasize the practice of recycling and waste reduction at the source rather than incineration and land disposal. However, new and expensive technologies are being pushed to deal with our urban waste problem, ignoring their environment and social implications. The Supreme Court appointed the Burman committee (1999), which rightly recommended that composting should be carried out in each municipality. Composting is probably the easiest and most appropriate technology to deal with a majority of our waste, given its organic nature.

www.english.taipet.gov.tw (2006) indicates kitchen waste of organic nature is the main cause of odorous garbage, and also comprises the largest source of liquid matter in trash recycling. Kitchen waste can benefit the environment by reducing the amount of disposed garbage and reintroducing significant amounts of organic materials back into the environment. Moreover, recycling of kitchen waste can reduce the unpleasant odours of garbage, improve the sanitation of the home environment and reduce garbage collection.

Anitha (2004) estimates that about 500g of biodegradable kitchen waste is generated per day in a family consisting of four members. The kitchen wastes mainly include cut vegetable waste, fruit wastes etc., which require immediate disposal. Otherwise it may cause severe problems like unclean surroundings, spread of diseases. These problems can be solved in the house itself in a scientific, hygienic and very easy manner i.e. by vermicomposting.

www.entertainment.articles (2006) announces that it is estimated around 30 per cent of all household waste is the kind of organic material which worms thrive on. If everyone composted in this way there would be 30 per cent less waste going into land fill sites, 30 per cent less waste being transported on the roads with all the associated fuel emissions which coincides with this and subsequently less costs involved in the disposal of waste. In addition one could get a free source of fertilizer and liquid plant feed, cutting down on the use of chemical fertilizers and saving of money into the bargain. Vermicomposting makes sense from this point of view.

National Institute of Industrial Research (2004) reveals that in India, in last three decades, food grain productions increased from 50 million tons to 170 million tons. The crop yielding was high, because of the increasing inputs of chemical fertilizers, pesticides, weedicides. This will greatly affect sustainability of Indian agriculture. Effective use of chemical fertilizers affect the soil chemistry, deplenish soil micro nutrients and cause water pollution. Higher nitrogen application in some leafy vegetables affects the various body functions in humans. Utilisation of earthworm’s natural activities will reduce these problems.

Ramasamy and Abbasi (2004) inform that 100 kg of waste organics can be produced about 10kg bacteria which, in turn can produced by about 1 kg earthworms. www.cap.mcgill.ca (2006) foresees if many of our urban wastes could be recycled through earthworms, the result may solve our current problems in respect of solid waste disposal and water pollution.

NIIR (National Institute of Industrial Research, 2004) feels that earthworms form a major component of the soil system and these seemingly unimportant creatures-true optimists, par excellence have been silently ploughing the land for millions of years and assisting in the land tilling for the efficient growth of plants and by recycling of organic nutrients. The structure of their communities gives a clear indication of the type of soil system they inhabit.

Murugappan (2005) bring to light that every year, cattle in Tamilnadu produced 1,200 lakh tones of manure that could be recycled to produce 7 lakh tones of nutrients. For the same period, crop residues (112 lakh tones) could account for three lakh tones of nutrient, agro industry waste (40 lakh tones) could produce one lakh tones, and municipal solid waste (20 lakh tones) could generate three lakh tones of nutrient. Tamilnadu needs 18 lakh tones of nutrients but if we recycle waste very effectively, we can get 14 lakh tones or about 3/4th of the requirement. We have to link this recycling effort with vermicomposting. Using of earthworms to decompose kitchen waste and produce manure could also have an impact. Only major efforts backed by public support could tackle the wide spread decline in soil quality.

Jones and Lawton (1994) and Marhan (2005) express that earthworms have been termed ‘eco system engineers’ because of the important roles they play in the soil. They significantly increased soil respiration and control nitrogen leaching and this was most pronounced in farm yard manure treatments.

Sherley (2006) reveals, women are the key input of household at first, then partner in agriculture, industry and service sectors. Women are not only a reproductive agent of civilizations but also a strong living supporter of sustainable development of any society. Thus women’s employment or self employment makes an important direct contribution to economic growth. Now the money making potential of vermiculture is so attractive that is rapidly becoming a growth industry especially for women in rural areas.

Though the vermiculture technology has been in existence for quite a number of years it has not gained any popularity especially among the homemakers who are responsible to tackle the disposal of household wastes. As vermicomposting generally requires a larger space, their scientific activity did not become popular especially in the urban areas. Once when vermicomposting is done in the households with little effort on the part of the homemaker, other than solving the problem of pollution she could get nutrient rich compost useful for growing vegetables in the kitchen garden.

Hence this study on “Introducing And Assessing A Portable Vermicompost Device In Selected Households” was undertaken with the following objectives:

· To find out the waste disposal methods adopted in selected households.

· To design a portable vermicompost device suitable for households.

· To introduce the portable vermicompost device in selected households.

· Assessing the efficiency of the vermicompost device.

           It is hoped that this study will throw light on the problems faced by the homemakers in disposal of waste and help the investigator to assess the efficiency of the vermicompost device designed, so that it could be introduced in the households for wide and greater use and also will be able to tackle the problem of waste disposal.
ii review of literature

The literature pertaining to the study on “Introducing and Assessing a Portable Vermicompost Device in Selected Households” is reviewed and presented under the following topics such as:

G. Recycling in Solid Waste Management

H. Vermicomposting a Boon to Organic Farming 

I. Dynamic Potentials of Vermin Sources

J. Role of Women in Organic Waste Management

K. Role of Vermiculture and Vermitechnology in Sustaining Biodiversity

L. Troubleshooting in Vermicomposting
A. Recycling in solid waste management 


Pollution is woven throughout the fabric of modern life and it is a necessary evil in the present age, especially more so in advanced industrialized countries. Due to the pressure of population on land and the impact of industrialization India is facing a fairly severe environment crisis (Tiwari, 1993).  Prabhakar (2001) also notifies that India faces serious problems of environmental pollution. Increasing use of fertilizers, pesticides, dumping of organic wastes etc., are issues that need to be tackled in the priority. Kudesia (2000) defines, pollution as the addition of any foreign material (inorganic, biological and radiological) or any physical change in the nature that may harmfully affect the living life (human, agricultural, or biological) directly or indirectly, immediately or after some times or after a very long time. According to Garg et al., (1997) pollution control could be accomplished by controlling pollutants at the source, by devising new technologies of manufacture that eliminate or reduce pollutants, and by reusing (recycling) materials and commodities through reprocessing and resource recovery.

Rana (2005) classifies Solid wastes as follow:

a) Garbage (vegetables & non vegetables)

b) Rubbish (combustible or non combustible)

c) Pathological wastes (dead animals, human waste)

d) Industrial wastes (chemicals, paints, fly ash, sewage treatment sludge)

e) Agricultural wastes (farm animal manure, crop residues)

Sharma (2000) declares that waste is a valuable raw material located at a wrong place and it can be converted into useful product by making use of appropriate processing technology. 

The status of Municipal solid waste generation reported by Joseph and Nagendran (2004) in important cities in India are given in Table - I

Table – I

Municipal solid waste generation in important cities in India

	S. No
	Metro city
	Municipal population
	Municipal and waste (tones/day)
	Per capita generated (kg/day)

	1.
	Bombay (Mumbai)
	12,288,519
	5,355
	0.436

	2.
	Calcutta (Kolkata)
	10,643,211
	3,692
	0.347

	3.
	Coimbatore
	816,321
	350
	0.429

	4.
	Delhi
	8,419,084
	4,000
	0.475

	5.
	Hyderabad
	4,098,734
	1,566
	0.382

	6.
	Madras (Chennai)
	4,752,976
	3,124
	0.657


  Source (CPCB, 2000).

Renu (2005) denotes, solid waste disposal has become a burning issue in our cities and even smaller townships. As towns expand into cities and cities graduate into metros, living spaces shrink. Along with it shrinks the natural space for getting rid of wastes. 

Parvathy (1998) classifies the treatment of various solid wastes are (i) composting (ii) sanitary land filling (iii) thermal destruction  like incineration and (iv) recycling and reuse.

www.search.eb.com (2005) reveals that open dumping and improper incineration of solid wastes were causing problems of pollution and public health. As a result, sanitary land fills were developed to replace the practice of open dumping and to reduce the reliance on waste incineration. 

www.itdg.org (2006) instructs organic waste which is most important among solid waste is produced wherever there is human habitation. The main forms of organic wastes are household food waste, agricultural waste, human and animal waste. 

Banglapedia.search.com (2006) informs, garbage management is getting rid of waste materials or domestic refuses.  The word garbage is generally composed of unwanted material produced through day to day household activities. Such garbage is also called residential waste. Anitha (2004) indicates that garbage is a problem not only in India but throughout the world.  Mishra and Das (2004) declare that the quantity and composition of the waste vary from locality to locality and depend upon life cycle. Rich people generate more garbage than poor people. 

               Guru (2004) intimates that recycling today’s wastes become tomorrow’s raw materials for production. Satake and Katyal (1998) declare that a nation that will not be able to recycle used materials will not be able to sustain itself. Recycling_Home_Fixins.com (2006) bring to light that recycling is good for the earth and good for future generations. 

Murugappan (2005), Subalakshmi (2005), Muralikrishna and Venkata Rao (1998) & www.globnet.org (2006) summaries the benefits of reuse and recycling as follow:

(i) It conserves resources (ii) It saves energy in production and transport (iii) It reduces risk of pollution as well as saves costs in waste monitoring, treatment and disposal (iv) It reduces demand for waste disposal facilities and landfill space (v) preserve soil biodiversity and (vi) Improve public health.

                  www.worm.com (2006) refers vermicomposting as a best method for recycling food waste and other organic materials.. In vermicomposting worms do the “dirty work”. The organic materials decomposed and are transformed into a nutrient rich material that can be used or, in this case, “reused” as soil amendments and fertilizer. www.entertainment_articles (2006) discloses worms are like nature’s garbage men, they live all their lives just under the top soil dragging down dead organic matter from the surface to be recycled and puts it to good use on the kitchen waste. www.entertainment_articles (2006) also state worms are not only the gardener’s best friend; they are also the recycler’s new found best friend as well. Nature’s little waste disposal experts have found a new place in eco-conscious household’s across the globe as more and more people are catching on to the idea of using worms special talents to dispose of their organic households waste. 

B. Vermicomposting a boon to organic farming


The key principle of organic farming is to avoid all forms of pollution, including managing genetic diversity, protecting plant and animal habitat and aquatic system. Organic farming systems consider environmental protection as one of the significant out comes of farming system (Kalra and Patra, 2004)


Amudha (2005) shows on a world scale 17 million hectares are grown organically. Australia is leading with 7.7 million hectares followed by Argentina (2-8 million hectares) and Italy (1 million hectares). In India also the awareness for organic farming is increasing.


Dhawan (2005) bring to light that indiscriminate use of pesticides, fungicides and herbicides could cause adverse changes in biological balance as well as lead to an increase in the incidence of cancer and other diseases through toxic residues present in the grain or other edible parts. To overcome this growing interest in organic farming has been developed in recent past as means of addressing the environmental concern associated with modern chemical intensive agriculture. 


Prabha (2005) announces that the unabated use of chemical fertilizers in the last four to five decades has led to the paralleled corresponding decline in the use of cover crops and organic manures. Sugirdha (2005) also stresses at present chemical fertilizer is used to compensate deficiencies of soil nutrients to get higher yield. However long usage of chemical fertilizer will affect the soil health and reduce yield. To save soil health we can use bio manure.

Jinappa (2003) views that organic farming practices reduce the pressure on land, water and biodiversity without adverse effects on agriculture production and nutritive value of food. The benefits of organic farming are; conservation of natural resources, Prevention of damage to environment, production of clean food, reduction of entry of toxicants in the food chain, prospects of export of organically produced foods, sustaining production system dependent largely on farm resources, prevention of soil erosion and degradation and reduction in pollution of water bodies.

Channabasavanna (2003) informs that till today all our efforts have been aimed at one goal increase the production to maximum. Indian farmers have indeed produced the highest yield in many crops like rice, wheat, vegetable and fruits, but quality of them were below the world market due to residue of various chemicals and keeping quality was low as a result of poor post harvest technology. To rectify this, the only option is to follow organic farming.

Mathew (2003) reveals the response to fertilizer application in terms of yield is found to be on a steady decline in India from green revolution period onwards. The increase in food grain production worked out 28.6 kg grain per kg of plant nutrient applied during the pregreen revolution period  of 1951-65. This has declined to 15.0 during 1975-76 and to 7.6 during  1988-89. It has been reported from some studies that only around 23% of the total nutrient uptake by the crop came from added fertilizers and 77% of the fertilizers went to soil and environment. When nitrogenous fertilizers are applied alone, it can lead to an accelerated depletion of 2.6 times of phosphorus, 3.7 times of potash and 4.6 times of sulphur from soil, as compared to a non-fertilized plot. This clearly shows how unbalanced fertilizer application can lead to accelerated depletion of soil fertility.

Renganayaki (2005) imparts inadequate collection and disposal of waste poses a serious health rise to the population and is an obvious cause of environment degradation in most of the developing countries. Mixed solid waste is dumped either indiscriminately in the neighbourhood or if collected by a waste service, disposed in uncontrolled dumpsites. The organic fraction of this waste, often contributing to more than 50% of the total waste amount which threatens the health of residents, as the indiscriminate waste dump attracts rodents and other disease carrying vectors. Composting of organic materials from the solid waste stream not only provides a valuable benefit to nutrient deficient soils to ensure better plant growth but greatly reduces the amount of waste that ends up in land fills. Other benefits of composting organic matter include the increase in beneficial soil organisms like worms and centipedes suppression of certain pests and diseases, reduced need of certain fertilizers and prevention of soil erosion and nutrient run-off and land reclamation project. Jothimani (2004) denotes that the nutrient management in organic farming is concerned with farm yard manure, poultry manure, vermicompost, green and crop residue which can substitute for inorganic fertilizers to maintain the environmental quality.

Mishra and Das (2004) bring to light that India has rich earthworm resources (some 500 species) and mass earthworm culture will be profitable to Indian farmers. Development of vermitechnology will be a boon to rural India. Laxmanan (2006) declares every farmer can prepare vermicompost making use of the available cowdung and other agricultural residue and utilize the same as manure to augment the yield of the crop.
C. Dynamic potentials of vermisources


Earthworms are familiar to every one, their importances are globally realized as they can do wonderful job in the management of different pedoecosystems.


Singh and Rai (1998), Tripathi (2003) and Encyclopedia Britannica (2005) explain the diversified potentials of earthworms as follow:

a) Waste decomposer

b) Biofertilizer manufacturer

c) Land reclaimer

d) Protein producer

e) Food source

f) Vitamin source

g) Drug source

h) Natural detoxicant

i) As a bait

www.howtocompost.org (2006) informs 2lbs of earth worms will recycle 1 lb, of organic waste in 24 hours. In absolutely ideal conditions of comfort, the herd will recycle their own weight in wastes every 24 hours. Mishra and Das (2004) imply, from the 2500 million tons of organic waste, 400 – 500 million tones of manure (vermifertilizer) can be produced.

www.wormdigest.com (2006) reveals that the fertilizer is made up of wormy castings commonly called vermicompost can be used by home gardens, and is widely used by organic farmers. Some name it as black gold.

Kumar (1994) and Sharma (2003) describe earthworms eat and mix large amount of soil and organic matter then deposit their casts either on the soil surface or in burrows depending on species. Their casts contain high concentration of organic material, silt, clay and cations such as iron, calcium, magnesium and potassium. Earthworms also release nitrogen into soil in their casts and in the mucus. The exchangeable cations such as ca, mg, Na, K available P and Mg in worm’s casts is more than in the surrounding soil. (Shinde et al., - 1992).

                   According to Sathe (2004) and www.eap.mcgill.ca (2006) use of vermicompost as manure has multifold benefits:

(i) Provide organic manure free of pollution

(ii) Reduce fertilizer inputs to greater extent

(iii) Improve soil structure

(iv) Mix and till the soil

(v) Aids in humus formation

(vi) Increase soil fertility and retain the soil

(vii) Avoid the demerits of chemical fertilizers

(viii) Upgrade the value of original waste material

(ix) Increase the availability of plant nutrients such as NPK and organic carbon

(x) Eliminate odour and fly problems &

(xi) General self employment.

Paoletti (1999) reported in rural environments different farming systems can be assessed using earthworm bio mass and numbers. Dominguez (1997) affirms that the nutrient rich castings have high economic value as soil conditioner for plant growth with good structure, porosity, aeration and moisture holding capacity.

Dindal (1985), Edward (1988) and Kettering et al., (1997) opine that earthworm activity could increase the soil structure stability which is due to the micro polysaccharides of microbes and earthworm. Brown (2000) shows, the moment the soil enters in to contact with an earth worm, both superficially and internally, physio chemical and biological changes takes place. The earthworm increases soil air volume from 8 per cent to 30 per cent. 

Marcel and Fathel (1997) inform, water infiltration and stable crumb formation are the two key soil factors greatly affected by earthworms. Abbasi and Ramasami (2001) notify that earthworm burrow enhances water infilteration and water storage over a considerable depth of soil. They also release the water slowly according to the water requirement of the plant. Agricultural researchers shown that introducing large number of earth worms into agricultural land doubles the yield of wheat, increases the yield of grass four times and multiples the yield ten fold  ( Bossuy,2005 ).
Parkin and Berry (1999) indicates, earthworms play an active role in soil nitrogen cycling. Past research has shown that earthworm castings are enriched in NO3 - and NH4 + and show a high potential for microbial nitrification and denitrification. 


Morgan and Morgan (2003) mention, in the context of biomonitoring, it is proposed that earthworms have a potential in a dual role as quantitative monitors of total soil metal concentrations and as estimators of ecological significant soil metal. Shuster et al., (2001) imply that, additions of aneic earthworms significantly increased average soil organic carbon content from 16.1-17.9 g/kg for the 0.10 cm soil, and from 12.4-14.7 g/kg at 10-20 cm depth. 

Singh and Rai (1998) reveal that, earthworms are also used as protein rich sources of animal feed, earthworm contain 70-80% protein on a dry weight basis and this protein is of a high quality. Analysis has shown that it has a good balance of essential amino acids and is especially rich in lysine. The presence of essential amino acids in earthworm’s tissue is sufficient in order to fulfill the recommendations of FAO/WHO particularly in terms of lysine, methionine, cysteine and tyrosine all of which are important components of animal feed. A lot of research is in progress in the country to serve worm meal as a protein rich supplement to poultry, aqua culture and domestic animals. They also report that earth worms at some places are also used for human consumption. Senapthi et al., (1985) reported that in U.S.A and U.K earthworms are being reared on sterilized filter paper for human consumption. They also report that aborigines of southern Australia and Maoris of Newzealand do take earthworms in their diets.   

Julka (1988) reports the tissues of earthworms contains various biochemical constituents. In addition to protein, the other useful biochemical constituents are fat 6-10%, CHO 5-21%, minerals 2-3% and vitamins. Edwards (1985) discloses that the important vitamins present in the earthworm tissues are niacin, riboflavin (B2), pantothenic acid (B-complex), thiamine (B1), pyridoxine (B6), vitamin B12, folic acid and biotin (B-complex). Among these niacin and B12 are of significant value. Niacin is a valuable component of animal feeds. Alanine, arginine, aspartic acid, glycine, hydroxy-proline, leucine, tryptophan, histidine, isoleucine and orthinine are predominantly present in the primary amino acid form in all the stages of earthworms.

Reynolds and Reynolds (1972) and Stephenson (1930) emphasize that in India, the paste of dried worms was prepared for curing diseases in unani systems of medicine. It has been used in treating wounds, chronic boils, piles, sore throat, hernia and impotency when applied externally. When used internally they are useful in curing, chronic cough, diphtheria, jaundice, rheumatic pains, tuberculosis, bronchitis, facial paralysis. They have been used as medicine to treat pyorrhea and small pox and to enable mothers to nurse their children for hair growth and expulsion of stones from the bladder, and also the earthworm’s usage in confirmation of pregnancy with 95% accuracy has also been reported. Mishra (1984) also informs earthworms are being utilized in research to study the regeneration mechanism, cancer and birth control at some universities like California of USA.

                       Paolett et al., (1991) and Tripathi and Singh (2000) bring out that pollutants can be detected from earthworm tissues which provide a good tool to test the level of pollution including industrial one. According to Muys and Granual (1997) earthworm is a bioindicator of soil contamination with heavy metals and pesticides and also forest site quality. Schaefer et al., (2005) disclose that oil spills are one of the most common types of soil pollution. The results show that earthworms can contribute positively to bioremediation of oil-contaminated soil, but that the effect may be species-dependent. 

Tripathi (2000) and Mishra & Das (2004) denote earthworms are the best bait for fish and also vermin protein for poultry, pigs and also for men. Now the earthworm fish bait market has been established at large scale in many developed countries. Therefore, it can play valuable role in sustainable development of economic of a country.
D. Role of women in organic waste management

“There is no chance for the welfare of the world unless the conditions of women are improved; it is not possible for a bird to fly on only one wing”

· Swami Vivekananda

Women’s role in food production is enormous. In agriculture sector women play an important role with the increased rate of male migration from rural areas, the rural women’s role in food production becomes often very important. Women contribute in all dimensions of farm operations. Their participation is observed in rice cultivation, plantation and horticulture, post harvest of marketing, live stock management, forestry, sericulture, mushroom production etc., Besides farm operation, women have responsibilities of preparing and processing food and fulfill their fundamental role of nurturing and caring for children ( Nirmala ,2004).
Kala (2004) reveals that in the current social climate, the significance of family is vital for women, particularly for poor women in the rural areas. Bagyavathi (2004) notifies that women constitute more than two thirds of work force in agriculture and allied sectors. Nearly 84% of all economically active women in India are engaged in agriculture and allied activities. Agriculture employs 4/5th of all economically active women; they constitute 1/3rd of the agricultural labour force and 48% of self employed farmers. There are 75 million (as against 15 million men) in dairying and the women engaged in animal husbandry account for 20 million (as against 1.5 million men). Thus women play a major role in almost all agricultural activities. In spite of it farm women/farm laborers are not properly educated with new technologies. Hence, proper exposure should be given to them so that they can improve themselves socially and economically.

The increasing cost of chemical fertilizers makes the farmers to use them in disproportionate amounts. In this context the technology of recycling on and off farm wastes from industries etc, would lend a helping hand to the farmers to increase their manurial resources. In addition, this technology will also help farm women to keep their farm environment free from pollution.

Dhawan (2006) bring out that there is a greater demand for organically produced food items both in domestic as well as export market the demand for vermicompost as an important input in organic agriculture is increasing with leaps and bounds. Hence vermicomposting holds a good promise for entrepreneurial and employed generation in rural area especially for women.

Sukhjeet et al., (2006) defines entrepreneurship in small scale is the only solution to the problems of unemployment, proper utilization of human and non human resources and improving the living conditions of poor masses. 

Sundar (2001) describes a woman, who initiates, innovates or adapts an economic activity, may be women entrepreneur. Saini (2006) implies rural women’s participation in agro-based activities is much more than the statistics reveal, because most of the work by women is done in disguised manner at farm and home. Mechanization and easy availability of labour provide more time to energetic women to engage themselves in self employment of entrepreneurial ventures.

Gill (2006) states that as rural women are playing important role in agriculture and allied activities, possession of strong knowledge and skill in these areas can help rural women to start farm based enterprises like mushroom cultivation, floriculture, vermicomposting etc, and home based enterprises.

E. Role of Vermiculture and Vermitechnology in sustaining biodiversity

According to Sinha et al., (2002), vermitechnology is both ecologically and economically viable process and can be adopted least technically by a common man. Ismail (2002) also states that vermitechnology is the simple low cost technology and helps in sustaining the biodiversity of the region. Vermicomposting is one of the biotechnologies to accomplish the conversion of wastes into valuable manures (Jayakumar, 2005). Sathe (2004) views vermitechnology as combined use of earthworms belonging to epigeic and aneic groups and also a technique of converting organic waste into useful products. 


Senapathi (2004) informs that vermitechnology as comprises of three main component processes namely vermiculture, vermicomposting                            and vermiconservation. 


Ndegwa (2000) emphasizes, the usage of earthworms in composting process has been considered to be an appropriate technology for management of municipal sewage sludge and for producing nutrient enriched compost. Various researchers have established the viability of vermitechnology for treatment of different wastes. 


Abbasi (2001) stresses that the earthworm’s can be employed to maximize the growth of aerobic bacteria for waste processing. To achieve this, earthworms are to be reared or cultured by providing them with proper living conditions, and then feeding them with organic wastes. This technique is known as vermiculture. 


Bhole (1992) and Sathe (2004) inform that vermiculture is a scientific method of breeding and rearing of earthworms in controlled conditions, it aims at creating favourable conditions, artificially, for the multiplication and the growth of earthworm. Bhalwalkar (1993) mentions that vermiculture is an innovative type of biotechnology that does not call for expensive laboratories and sophisticated industrial equipment. 

          Tripathy (2003) informs that raw materials for vermiculture like biodegradable celluloses coming from various paper mills, saw mills, dairies, soybean oil extraction plants is available plenty in our country. 


The major benefits of vermiculture technology to Indian economy as stated by Bhatnagar &Dalta (1996), NIIR (2004) and www.bae.nesu.edu (2006) are as follows:

i. Vermiculture provides us a tool for use in recycling degradable organic wastes in to useful product, the compost with less cost, producing fewer odours. 

ii. Effective utilization of non-toxic wastes as resources in meeting agricultural objective.

iii. No foreign exchange outflow as the technology is available in India. 

iv.  Has a potential to reduce dependence on chemical fertilizers, pesticides which also cost petro-dollars to the country. 

v. Potential for conversion of waste land into productive land 

vi. Optimum utilization of land, labour and water in agriculture.

vii. Effective environmental protection

viii. Give quality produce which fetches better price in the market. 

ix. By culturing earthworms, animal protein (vermin-protein) can be produced at very low price from wastes. This protein can be variously used viz., for sale as fish baits, fish culture feed, feeds for poultry, piggery and also for general fish farming, besides for educational and research purposes. 

Rahadkar (1993) suggests earthworm species such as E. euginiae, E. foetida, L. mauritii, P. excavatus and L. rubellus for vermiculture in laboratory or field situations. 
F. troubleshooting in Vermicomposting


Sharma (2003) instructs, preparation of vermicompost is very simple and easy. It needs careful stepwise programme. Following are the important levels of planning in preparing vermicomposting.

Site selection, availability of decomposable organic waste, its daily quantity and quality, alternate organic material, transportation and stocking etc., marketable outlet and requirement with future scope, collection and study of know how on earthworms to be cultured, collection, procurement of suitable species, testing of suitability of species on performance in available organic waste and maintenance of seed culture for eventual large scale culture.

Other important considerations should also be kept in mind, like funding, availability of labour, quality of wastes and packaging etc. are to be kept in mind. 

Vermicomposting trouble shooting is based on experimentation, so getting to know the bin becomes very helpful when trying to remedy a problem. If a problem does occur one should think to find a solution and should not stop there. But continue to give the bin daily checking until one see or in many cases, smell an improvement. Instructions about some of the common problems and their solutions from www.alberta.com, www.cashe.nmsu.edu, www.adm.uwaterloo.ca, www.worms.com (2006) and Gupta (2003) are given as follows:

	No.
	Problems
	Causes
	Solutions

	1
	Bin smells bad 
	· Over feeding 

· Non- compostables present 

· Food scraps exposed 

· Bin too wet 

· Strong unpleasant smell 
	· Stop feeding for 2 weeks. 

· Add a handful of lime to correct the pH value and then start feeding. 

· Remove non-compostables, bury food completely.

· Mix in dry bedding; leave lid off.

· Fluff bedding; drill holes in bin.

· Remove meat, dairy oily products 

	2
	Bin attracts flies 

(or) Infestation of pests (i.e. fruit flies)
	· Food scrape exposed 

· Rotten food

· Too much food especially citrus
	· Bury food completely or cover with moist newspaper, hessian bag, plastic sheet, piece of old carpet.

· Avoid putting rotten food in bin. 

· Don’t over feed worms.

	3.
	Worms are drying 
	· Bin too wet

· Bin too dry

· Extreme temperature 

· Not enough air

· Not enough food
	· Mix in dry bedding.

· Leave lid off.

· Thoroughly dampen bedding.

· Move bin where temp between 55 and 770 F.

· Fluff bedding, drill holes in bin.

· Add more bedding and food scraps.

	4.
	Worms crawling away
	· Bin conditions (feeding material, to moist pH level etc ) not right
	Leave lid off and worms burrow back in to bedding. 

	5.
	Mold forming
	· Conditions too acidic 

· Too much moisture 
	· Cut back on citrus fruits. 

· Thin strips of newspaper should be added to the bedding in order to soak up some of the extra moisture. 

· Rotation of the bedding will allow any extra portions of the bedding to be able to dry.

	6.
	Bedding drying out
	· Too much ventilation
	· Dampen bedding; keep lid on.

· Add small amount of water and mix the contents until the desired wetness is reached. 

	7.
	Water / Too wet
	· Poor ventilation

· Too much water added to bedding

· Too much food with high moisture content 
	· Leave lid off for a couple of days; add dry bedding. 

· Add thin strips of newspaper into the bin and mix.

· Put in less fruits and vegetables. 

	8.
	Collecting in bottom 
	· Feeding too much watery scraps 
	· Cut back food scraps with high water content. 

	9.
	Too acidic 
	· 
	· For too acidic add powdered egg shells to counteract it.

· Acidic foods that are being put into the vermicomposter.  

	10.
	Too basic 
	· 
	· Add more citrus foods

	11.
	Having ants 
	· Bedding is not moist enough 

· Too acidic 
	· Turn the bedding material with a garden fork and water the bedding material (not to over water).

· Rest the legs of your bin in a container of water so as to discourage the ants from the returning. 

· A barrier of chalk or petroleum may repel the ants

	12.
	Mite infestation
	· Mite population is high
	Avoid adding foods with high moisture content such as fruits and vegetables. 


iii Design of the Study


“Research design is a catalogue of the various phases and facts for the formulation of a research effort. It is the arrangement of conditions for collection and analysis of data in a manner that aims to combine relevance to the research purpose with economy in procedure” Saravanavel (2000).


The design of the proposed study on “Introducing and assessing a portable vermicompost device in selected households” comprised of two phases namely a survey and an experimental study in selected households. The study covered the following aspects:

A. A household survey to elucidate information from selected home makers.

B. An experimental study to design and introduce a portable vermicompost device in selected households.

A. A household survey to elucidate information from selected homemakers

The selected homemakers were surveyed to obtain the informations such as socio economic background, dietary pattern, method of disposal of waste, problems faced in disposing the waste and interest of homemakers to adopt vermicomposting.


In order to obtain the above information a household survey was conducted by the investigator. The steps involved in conducting the survey are given below :

a. Selection of area

b. Selection of sample

c. Selection of method

d. Selection of tool

e. Conduct of survey and

f. Consolidation of the collected data

a. Selection of area

Management of domestic solid wastes in Indian towns is very poor. Garbage is not collected timely. Uncollected garbage causes serious problems and sanitation (Mishra and Das, 2004).

          In order to gather information on disposal of waste it was considered essential to find out existing situation in both semi urban and urban area. Hence  the investigator chose a semi urban and an urban area in Coimbatore namely Edayarpalayam (Kavundamplayam Town Panchayat) and Ramalingam colony respectively. The investigator selected these two areas because of her convenience, ease of approach, linguistic familiarity, nearness to the place of residence, and problems expressed in waste disposal by the homemakers residing in these areas.   

b. Selection of sample


According to Sharma (2004) a sample is a limited number of individuals selected to obtain information about some characteristic of the population from which it is drawn. Thus elements of a sample constitute a subset of the set of elements belonging to population. Saravanavel (2000) defines sampling as the selection of part of an aggregate or totality on the basis of which a judgement or inference about the aggregate or totality is made. Blalock and Blalock (2000) explain, sample as a small size of the population obtained by a probability process that mirrors, with known precision, the various patterns and subclasses of the population.

Hence the study was limited to 100 households out of which, 50 samples were selected from a semi urban area – Edayarpalayam and another 50 samples from an urban area - Ramalingam colony. The samples were selected at random who were considered to represent the population. Co-operation extended by the samples was also taken into consideration.    

c. Selection of method


In order to obtain the information about waste disposal from the selected homemakers interview method was chosen. In this method the investigator interacted with the homemakers and personally interviewed them  from whom research information is to be sought.


Good and Hart (2000) remark that interviewing is fundamentally a process of social interaction. William Emory (2000) describes, personal interviewing as a two way purposeful conversation initiated by an interviewer to obtain information that is relevant to some research purpose.


Hence interview method was considered ideal for the study and used for obtaining the required information from the homemaker.

d. Formulation of tool


Schedule and questionnaire are the most important tools generally used in social research. Interview schedule was used as a tool for getting information.


Kothari (2004) states that a schedule is a type of collecting data in which the enumerators along with schedules go to respondents, put to them the questions from the proforma in the order the questions are listed and record the replies in the space meant for the same in the proforma. The interview schedule was framed to get the informations from the homemakers.


A well framed simple, clear schedule was prepared to conduct the interview. The schedule was pretested among five homemakers selected from the same place.


Sharma and Jain (2004) explain, pretest as the early version of schedule or questionnaire to be administered to a small sample having the same characteristic as the larger one to be used in the final study, and also the pretest may lead to the discovery of some over-looked areas of research or to some major changes, in this structure of the population.  


The purpose of pretesting of questionnaire as viewed by Panneer Selvam (2005) is to obtain information to improve its content, format and sequence. Based on the information, the questionnaire should be revised in its format, content and sequence for final use in the survey. 

Based on the feedback obtained the questions were modified, sequence of questions changed and reorganized accordingly. The finalized interview schedule is given in Appendix 1.

e. Conduct of survey


The social survey was conducted by the investigator in selected households. Wells (2003) reports, social surveys are fact finding study, dealing chiefly with working class, poverty and with nature and problems of community. Herman (2003) intimates that the survey is briefly, a method of analysis in scientific and orderly form for defined purpose of given social situation or problem or population.


Before conducting the survey in order to develop a better rapport, the safe method of waste disposal by using earthworm was explained to the homemakers. The basic knowledge about the importance of the survey in doing the study was made to understand by the homemakers in order to collect better and accurate response. The questions were asked one by one and informations were recorded instantly. Careful observations were made to ensure the genuiness of the answer elicited from the homemakers. Plate I shows the investigator bringing out the information from a homemaker on household waste disposal.

f. Consolidation of the collected data


Analysis of the data is the most skilled task of all the stages of the research. It is a task calling for the researcher’s own judgment and skill. The investigator analysed the surveyed forms for completeness, accuracy and uniformity for developing a well and accurate conclusion. Then it was categorized for further analyses. 

B. An experimental study to design and introduce a portable vermi compost device in selected households

In order to practice vermicomposting in the household level an experimental study of designing a portable vermicompost device and introducing the device in the selected households was considered important.

       Bedkar (2003) declare that experimental method implies a controlled observation of a success of events. The aim is to search for casual connection.

     Household wastes viz., kitchen wastes is one of the major sources of municipal wastes. A popular method that can be used in individual homes to manage garbage is preparing vermicompost by using earthworm for converting biodegradable solid waste into manure. This method is suitable for individual house since it is appropriate also for treating smaller quantities 

of garbage ( Renu - 2005).


“We do not have any space” is one common refrain especially among urban families. So a compact portable vermicompost device was designed by the investigator with the help and guidance of Mr.Kandaswamy who is doing vermicomposting on commercial scale for the past several years.

The experimental study consisted of the following stages:

1. Selection of the material

2. Designing a portable vermicompost model

3. Selection of species

4. Introducing the model in selected households and

5. Assessing the efficiency of the vermicompost device

1. Selection of the material


NIIR (National Institute of Industrial Research, 2004) indicates that various materials are used to make vermicompost such as plastic, wood, recycled container like old bath tubs, barrels, mud pot, brick/cement tank etc. 

         The investigator made an attempt to use deal wood for designing a new portable vermicompost device. Deal wood was chosen due to its easy availability, easy to design and low cost. Besides it is an recycled wood.

2. Designing a portable vermicompost device

The design of the device was given to a carpenter and necessary specification was given to him regarding the size, height, length etc., then the portable vermicompost device was made.

The device consisted of three drawers. Holes were made in the base of the first two drawers through which the worms move from one drawer to another drawer on completion of compost in one drawer. The measurement of portable vermicompost device is given in Table II.

Table II
The measurement of the vermicompost device

	Box
	Drawers
	Holes

	Height

Length

Breadth
	 47 cm

 47 cm

 43cm
	Length

Breath

Depth
	 45 cm

 40 cm

 8 cm
	Diameter  2m.m –3m.m




The cost of the vermicomposting device was calculated as Rs.400/-                                                                                                                              The design of the portable vermicompost device is given in Figure 1.

3. Selection of species


There are approximately 2,700 different kinds of earth worms all around the world. Eudrilus eugeniae, Eisenia foetida and Perionyx excavatus are commonly used to make vermicompost (Prabu and Latha, 2004). Eudrilus eugeniae species was chosen by the investigator for the experimental study because it shows faster growth and better yield of vermi compost. Raj (2005) also recommends Eudrilus eugeniae species as the most efficient converters of waste into natural fertilizer. The properties of the selected Eudrilus eugeniae species is given in Table III.

Table III

Properties of Eudrilus eugeniae

	1
	Growth range
	12 mg / day

	2
	Body weight
	4 – 3 mg / individual/day

	3
	Maturity
	40 days

	4
	Laying of cocoons
	4 cocoons / 3 days for 46 days

	5
	Life span in laboratory
	1 – 3 years

	6
	Cocoon incubation period
	16 – 17  days

	7
	Consumption rate
	3000 – 7000 mg substrate/g fresh wt of worms/day


The selected Eudrilus eugeniae species is given in Plate II.
4. Introducing the model in selected households


From the household survey the investigator selected 10 home makers, out of which five were from semi urban area and another five from urban area. They were selected as they showed keen interest in adopting the portable vermicompost device in the household level. The home makers were given the instruction regarding the material required and the method of preparing the vermicompost as given below. Along with the procedure to be followed, the homemakers were given information on the advantages of vermicompost and its monitary return.  

Materials required for vermi composting

Fresh cow dung
-
1½ kg

Dry cow dung
-
3 kg

Kitchen waste
-
available daily kitchen waste

Gunny bag

-
to cover the box

Earth worm

-
Eudrilus eugeniae (50 g)

Method of preparing vermicompost

· The designed vermicompost device should be placed in a cool place so as to avoid direct sunlight and rainfall.

· Dry cow dung should be spread in the first drawer.

· The daily available kitchen waste (excluding ascorbic acid rich foods and non-vegetables) should be cut into small pieces and dipped in fresh cow dung water and should be spread on the dry cow dung consequently for 10 days or until the drawer is filled with waste and allowed to decompose for ten days.

· The moisture content have to be maintained by sprinkling of water frequently.

· During this period the waste should be collected in the second drawer and then to the third drawer (following the same procedure). The kitchen waste dumped in three drawers in different stages of composting is shown in Plate III.

· The wastes should be turned once in two days for proper aeration and to reduce the heat produced initially during composting.

· On 20th day 50 g of earthworms should be introduced in the first drawer.

· The entire box should be covered by a wet gunny cloth to maintain the temperature.

· Moisture content (50 – 60%) should be maintained even after the addition of worms in the drawer by sprinkling water into the drawers as well as on the gunny cloth.

· After three weeks, once when the compost is ready automatically the worms will shift to the second drawer through the holes.

· The compost present in the first drawer can be then sieved and the remaining worms could be picked up and put down in to the second drawer if required. Plate IV shows picking of remaining worms by a homemaker.

· The earthworm will then shift to the third drawer automatically as before. This will go on continuously.

· The quantity and the quality of the compost will vary according to the amount of kitchen waste and type of waste dumped in the device.

The stages in vermicomposting are shown in Plate V. The investigator visited all the homemaker who adopted vermicomposting device once in every week to see the progress.  If any problem was expressed by the homemakers regarding the composting, guidance were given by the investigator and tried to rectify the problem. Plate VI shows a homemaker expressing the problem to the investigator.

5. Assessing the efficiency of the vermicompost device

In order to assess the efficiency of the vermicompost device a schedule was given to the selected 10 homemakers regarding the suitability, ease of approach, problems faced and suggestions if any. The schedule used to assess the efficiency of the vermicompost device is given in Appendix II.

        The efficiency was also assessed by analysing the quantity of earthworm by the end of the experiment in all the samples.

        NPK content of 4 samples (2 from semi urban and 2 from urban) were only analysed by using Kjeldhal Nitrogen Metric, Calorimetric Method, Flame Photo Meter Method respectively. (Due to the economic constraint involved in the assessment, testing was limited to only four samples). 

IV results and discussion


The results of the study on “Introducing and Assessing a Portable Vermicompost Device in Selected Households” are discussed under the following two major headings. 

A. Findings of the waste disposal method adopted in selected households 

B. Effectiveness of the designed portable vermicompost device.

A. Findings of the waste disposal method adopted in selected households 


The findings under this topic are dealt under the following titles. 

1. Socio economic details of the selected homemakers 

2. Dietary pattern followed in selected households 

3. Information on solid waste disposal in the selected  households

4. Interest of the homemakers to adopt vermicomposting.

1. Socio economic details of the selected homemakers 


The quantity and composition of the domestic solid waste vary from locality to locality and depend upon the life style (Krishna 2004). This part of the study gives information on the educational status, employment status, type and size of the family and family income as these are the criteria which determines one’s life style. 

Table IV presents, information on the socio economic status of the selected homemakers. 

Table IV

Socio Economic Details of the homemakers

	S.No
	Details
	No of Homemakers

	
	
	Semi urban
	Urban

	
	
	N=50
	%
	N=50
	%

	1. 

2.

3. 

4.

5.


	Educational Status

   School Level

   College Level

   Professional 

   Illiterate 

Employment status 

   a) Employed

       Full time home maker

   b) Government 

        Private 

        Self employed 

        Any other   

 Income of the Family *

        Low     (2001-4500)

        Middle (4501-7500)

        High    (above 7501)

Type of the Family 

      Joint

      Nuclear 

Size of the Family

       Small     (2-4)

      Medium (4-6)

      Big         (6 and above)
	40

6

-

4

20

30

3

6

10

1

23

27

-

    14

    36

    36

10

4
	80

12

-

8

40

60

15

30

50

5

46

54

-

28

72

72

20

8
	28

14

6

2

25

25

7

10

5

3

11

36

3

    8

42

 42

6

2
	56

28

12

4

50

50

28

40

20

12

22

72

  6

 16

 84

 84

12

4


* HUDCO (2000).

           From the above Table it is evident that, except 12 per cent (eight per cent of semi urban and four per cent of urban homemakers) all the selected homemakers were educated which reflects the growing awareness on education especially among womenfolk’s. Forty per cent of the urban homemakers and 12 per cent of the rural homemakers were educated up to college level or professional course, while 80 per cent and 56 per cent of the semi urban and urban homemakers have had their education only upto school level.


Among the selected homemakers 40 per cent and 50 per cent of the semi urban and urban homemakers respectively were employed while the rest were full time homemakers. Among those who were employed in semi urban areas 50 per cent were engaged in business activities such as sale of flowers, textile materials, provisions and vegetables. Fifty per cent of the semi urban homemakers were working in brick chamber and in field for daily wages. Among those who were employed in urban areas 28 per cent were employed in government concerns, as teachers and lecturers, 20 per cent were involved in business like running of tailoring unit, computer centers, silver jewellery shops etc and the rest 40 per cent were employed as clerks, managers, lab technicians and as office assistants in private concerns.

           The study showed that among the selected households 46 per cent and 22 per cent of the semi urban and urban households respectively belonged to low income group. Fifty four per cent of semi urban and 72 per cent of urban households belonged to middle income whereas only six per cent of urban households belonged to high income group.  


Among the selected homemakers 72 per cent of the semi urban families and 84 per cent of the urban families were living in nuclear family. However it is worthy to note that joint families were more in semi urban areas (28 per cent) when compared to urban areas (16 per cent). 


It is also clear from the Table, that majority of 72 per cent and 84 per cent of families living in semi urban and urban areas belonged to small family. Twenty per cent and 12 per cent of the homemakers living in semi urban and urban areas were classified as medium size family. The size of the rest of the families of selected homemakers was categorized under big size family.
2. Dietary pattern followed in selected households

             It is essential to understand the dietary pattern of the selected households, since the quantity and type of kitchen waste obtained may be greatly influenced by food pattern, number of times food prepared per day and amount spent on vegetables and fruits per month. This information is given in this part of the results. Table V presents the information on the dietary pattern of selected households. 

Table V

Dietary pattern of selected households
	 S.No
	Details
	No of households

	
	
	Semi urban
	Urban

	
	
	N=50
	%
	N=50
	%

	1. 

2.

3.

 
	 Food pattern

Vegetarian 

Non-Vegetarian 

Ova- Vegetarian 

Food preparation per day 

1 Time

2 Times 

3 Times 

4 Times  

Amount spent for Vegetable and Fruits per month 

Less than 1000

1000 -  1500 

1500 -  2000

2000 -  3000  
	3

46

1

       1

43

5

1

4

37

6

3
	6

92

2

  2

86

10

2

8

74

12

6
	5

43

2

     -

35

13

2

2

13

30

5
	10

86

4

  -

70

26

4

4

26

60

10



From Table V it is clear that irrespective of the place of residence majority of 92 per cent and 86 per cent of semi urban and urban households were non vegetarians. Only six per cent of the selected semi urban households and 10 per cent of urban households were vegetarians. 


Majority of 86 per cent of the semi urban households and 70 per cent of the urban households were preparing food twice a day. However it could be noticed that 10 per cent of the semi urban households and 26 per cent of the urban households were cooking thrice a day. 

The Table also reflects the fact that the place of residence influences the expenditure on vegetables and fruits. Majority of 74 per cent of the homemakers in semi urban areas revealed that they spent Rs.1000-1500 on vegetables and fruits while maximum 60 per cent of urban homemakers spent Rs.1000 -  2000 on the same. The quantum of vegetables and fruits purchased is directly proportional to the quantum of kitchen wastes produced at home

 3. Information on solid waste disposal in the selected households
                       In managing a home though homemakers play a major role, other members also contribute towards performing various household activities. The major household activities are cooking, preparation of food, cleaning, washing and marketing. The contribution towards household activities by various members and quantity of waste produced by semi urban and urban households of different size and different income group is covered in this topic.

          The part played by each family member in performing various household activities is given in Table VI. 

Table vi

information on person Responsible for performing various household activities

	Person responsible 
	Number of persons performing various household activities

	
	Cooking
	Preparation  food
	Cleaning and disposal of waste
	Washing
	Marketing

	
	S.U

N=50
	%


	U

N=50
	%
	S N=50
	%
	U N=50
	%
	S.U

N=50
	%
	U

N=50
	%
	S.U

N=50
	%
	U N=50
	%
	S.U

N=50
	%
	U

N=50
	%

	Home maker
	43
	86
	40
	80
	35
	70
	31
	62
	41
	82
	35
	70
	36
	72
	35
	70
	33
	66
	37
	74

	Husband
	-
	-
	-
	-
	2
	4
	3
	6
	-
	-
	-
	-
	-
	-
	-
	-
	7
	14
	8
	16

	In laws 
	4
	8
	2
	4
	5
	10
	3
	6
	-
	-
	-
	-
	4
	8
	2
	4
	-
	-
	-
	-

	Mother
	-
	-
	2
	4
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-

	Paid help
	1
	2
	5
	10
	1
	2
	8
	16
	5
	10
	10
	20
	6
	12
	10
	20
	-
	-
	-
	-

	Children
	2
	4
	1
	2
	7
	14
	5
	10
	4
	8
	5
	10
	4
	8
	3
	6
	10
	0
	5
	10


From the above Table it is evident that except for preparation of food by urban home makers, rest of the activities including disposal of waste were performed by above 70 percent of the urban and semi urban homemakers. Cooking (10 percent) preparation of food (16 percent), cleaning and disposal of waste (20 percent) and washing (20 percent) were done by the paid help in urban homes. In semi urban areas cleaning and washing were done by paid help in 10 percent and 12 percent of the households respectively.


Eight percent and 10 percent of the children from semi urban and urban households respectively took up the responsibility of cleaning and disposal of wastes. It is also obvious from the table that men did not contribute much towards household activities.

Table VII represents details regarding the quantity of waste produced in selected house holds.

Table VII

quantum of waste produced in selected HOUSEHOLDS APPROXIMATELY

	  S. No.
	Types of solid waste
	Quantity in kg

	
	
	Semi urban (kg)
	Urban (kg)

	1.
	Paper products
	30-  35
	35 -  40

	2.
	Food & yard wastes
	145 -  160
	160 -  175

	3
	Glass
	0.1-0.25
	0.25-0.50

	4.
	Rubber and leather
	0.25 -  0.50
	0.50 -  1

	5.
	Textiles
	0.50 -  1
	1 -  2


        From the above Table it is clear that the types and quantities of solid waste produced varied with different households. Generally newspapers, paper, metal waste like aluminium, iron etc, glass and plastics were sold whenever it was collected. Wood was burnt to make fire or given to people who used wood for cooking. Textiles like old clothes were either given to purchase plastic or stainless steel vessels or donated to others. The rest of the solid wastes which were disposed only were taken into account. The quantum of waste papers obtained per year, per family ranged between 30 -  35 kg in semi urban households and 35 -  40 kg in urban households. Food waste accounted to 145 - 160 kg in semi urban and 160 - 175 kg in urban house holds. Other than the glass sold out 0.10-0.25 kg and 0.25 - 0.50 kg of glass was disposed off by semi urban and urban households respectively. Rubber and leather in the form of old slippers, bags etc were thrown into the wastebins which accounted to 0.25 - 0.50kg in semi urban households and 0.50 - 1 kg in urban households. The quantum of textile material disposed in the form of rags ranged between 0.50 - 1 kg in semi urban area and 1 - 2 kg in urban area. It could be concluded that the quantum of waste produced in the urban households was more than semi urban households.

Sristi (2000) also reiterates the fact that urbanisation not only concentrates on waste disposal but also raises generation rates since rural consumers consume less than urban ones. 
Table VIII represent the details on methods of disposal of wastes in selected households. Figure 2 represents the methods of disposal of food and yard wastes.

Table VIII

Methods of DISPOSAL OF wastes adopted 
in selected households

	S.No.
	Wastes
	Methods of disposal adopted in the selected households

	
	
	Open ground
	Outside the compound
	Municipality bins/corporation bins
	Corporation workers

	
	
	S.U N=50
	%
	U N=50
	%
	S.U N=50
	%
	U N=50
	%
	S.U N=50
	%
	U N=50
	%
	S.U N=50
	%
	U N=50
	%

	1.
	Paper products
	15
	30
	-
	-
	5
	10
	-
	-
	30
	60
	-
	-
	-
	-
	50
	100

	2.
	Food & yard wastes
	5
	10
	-
	-
	10
	20
	-
	-
	35
	70
	-
	-
	-
	-
	50
	100

	3.
	Glass
	15
	30
	-
	-
	-
	-
	-
	-
	35
	70
	5
	20
	-
	-
	45
	80

	4.
	Plastics
	15
	30
	-
	-
	-
	-
	-
	-
	35
	70
	-
	-
	-
	-
	50
	100

	5.
	Rubber and leather
	15
	30
	-
	-
	-
	-
	-
	-
	35
	70
	-
	-
	-
	-
	50
	100


From the above Table it is evident that inspite of the concrete efforts taken by the government for safe disposal of waste many of the families residing in semi urban areas did not enjoy the facility. Even now they follow the unsanitary practices of throwing in open ground and outside the compound. This fact is revealed in the table where except food and yard wastes, 30 per cent of other solid wastes were disposed off in open ground. Some of the food wastes like left over foods were thrown into the street drainage. However 60-70 percent of the semi urban families had the privilege of disposing the solid waste in municipality bins. Regarding the disposal of waste adopted in the urban areas except broken glass which was disposed in corporation bins immediately by 20 percent of the homemakers all the rest were collected by the corporation workers from the individual house itself. This reveals that the improved methods of disposal of waste adopted in the urban areas. Plate VII shows the methods of disposal of wastes in semi urban and urban areas.
Table IX and Figure 3 represents the details regarding the quantum of waste produced per day by different size of the family.

Table IX

Quantum of waste produced based on the size of the family

	Quantum of waste produced per day(g)
	Number and Size of the family

	
	Small
	Medium
	Large

	
	N=78
	%
	N=16
	%
	N=6
	%

	250-500
	30
	38.5
	2
	12.5
	-
	-

	500-750
	35
	44.9
	10
	62.5
	2
	33.3

	750-1000
	10
	12.8
	2
	12.5
	3
	50

	Above 1000
	3
	3.8
	2
	12.5
	1
	16.7


The above Table indicates that increase in the size of the family is directly proportional to the quantity of waste disposed. Present study reveals that maximum 44.9 per cent and 62.5 per cent of small and medium size families produced 500 -750g of domestic waste. However 50 per cent of large size families produced 750 -1000g of domestic waste per day. The results of this study is also on par with the estimation given by Anitha (2004) where she stated that 500g of biodegradable kitchen waste is generated per day in a family consisting of four members.  


Table X and Figure 4 shows the quantum of waste produced based on the income of the family.

Table -  x

Quantum of waste produced based on the income of THE SELECTED households

	Quantum of waste produced per day (g)
	Number and Income of the selected households 

	
	Low
	Middle
	High 

	
	N=34
	%
	N=63
	%
	N=3
	%

	250-500
	25
	73.5
	7
	11
	-
	-

	500-750
	9
	26.5
	38
	60.3
	-
	-

	750-1000
	-
	-
	13
	20.6
	2
	66.7

	Above 1000
	-
	-
	5
	8
	1
	33.3


From the Table it is clear that income of family has a great impact on the quantity of waste produced. Majority of 73.5 per cent of low income households produced 250-500g of waste; however 60.3 per cent of middle income and 66.7 per cent of high income households produced 500-750g and 750-1000g of waste respectively. This trend was also noticed by Mishra and Das (2004) who revealed that rich people generate more garbage than poor people. 
4. Interest of homemakers to adopt vermicomposting

Information on possession of garden and cattle, prior knowledge     about vermicomposting and interest in preparing vermicompost are     discussed under this aspect. 

Among the selected households, only 26 percent of semi urban households and 22 percent of urban households had garden. Cattle were raised by 12 percent of semi urban homemakers only.


Ninety four percent of the home makers in semi urban areas and 76 per cent of the home makers in urban areas had prior knowledge about vermi composting. They informed that they had gained this knowledge from newspapers (12%), magazines and books (10%) through friends and relatives (8%).


Only 12 per cent and 14 per cent of the home makers in semi urban and urban areas showed keen interest in producing vermicomposting in their house holds. The others considered it as a burden, unnecessary activity, and lack of space for their disinterest in the venture.
B. Effectiveness of the designed portable vermicompost device


The effectiveness of the portable vermicompost device designed was assessed by gathering information from the homemakers using a schedule. The details are given under the following titles

1. Socio economic  status of the selected home makers

2. Satisfaction of home makers regarding the device

3. Procedure adopted in vermicomposting

4. Operation of the device

5. Problems faced by the homemakers and 

6. NPK content of the selected vermicompost samples.

1. Socio economic status of the selected home makers

Information on educational status, employment status, type of family, size of the family and income of the families of selected homemakers are discussed under this aspect. Table XI represents the details regarding socio economic background of the selected home makers.

Table XI

Details on socio economic background of the selected homemakers 

	S.No
	Details
	Number of homemakers

	
	
	Semi urban
	Urban

	
	
	N=5
	%
	N=5
	%

	1. 

2.

3.

4.

5.
	 Educational status

School level

College level

Professional

Illiterate

Employment status

Employed

Fulltime homemaker

Type of family

Joint

Nuclear

Size of the family

Small 

Medium

Big 

Income of the family

Low income    (2001-4500)

Middle income(4501-7500)

High income    (above 7501)
	4

1

-

-

2

3

1

4

3

1

1

2

3

-
	80

20

-

-

40

60

20

80

60

20

20

40

60

-
	2

2

1

-

3

2

2

3

2

3

-

-

4

1
	40

40

20

-

60

40

40

60

40

60

-

-

80

20


The above Table reveals that the urban homemakers were highly educated when compared to home makers from semi urban areas. Maximum 60 per cent of the urban homemakers were employed who were living in nuclear, medium size families and 80 percent belonged to the middle income group. Among semi urban families 60 per cent of the home makers were full time home makers living in small size families and were belonging to middle income group. Maximum of 80 per cent of the semi urban families belonged to nuclear family.

2. Satisfaction of homemakers regarding the device


Any new device introduced should be satisfactory and easy to operate for its success. Knowledge about vermicomposting, placement of the device in the households and satisfaction of homemakers regarding the dimension of the device is dealt under this part of the study. 


Among the homemakers who practiced vermicomposting 60 percent and 80 per cent of the semi urban and urban homemakers respectively had knowledge about vermicompost before adopting this technique and all of them considered it to be safe and ideal method of recycling waste.


While 60 per cent of semi urban homemakers placed the given vermicompost device inside the house, 60 percent of the urban homemakers placed the device in the backyard in a shady place.

Table XII and Figure 5 shows the details about the satisfaction of selected homemakers.
Table XII

Details about the satisfaction of home makers regarding the vermicompost device

	S.No
	Various aspects of the device
	Satisfaction of the homemakers

	
	
	S.U 

No = 5
	%
	U 

No = 5
	%

	1.
	Material of the device
	2
	40
	2
	40

	2.
	Height
	5
	100
	5
	100

	3.
	Length
	5
	100
	5
	100

	4.
	Width
	5
	100
	5
	100

	5.
	Depth of the drawers
	3
	60
	4
	80

	6.
	Handles of the device
	5
	100
	5
	100

	7.
	Cost of the device
	2
	40
	3
	60


Table given above the details regarding the satisfaction of homemakers about the vermicompost device. Only 40 percent of the homemakers in semi urban and urban areas were satisfied about the material used since the deal wood sometimes swelled up and they were not able to close the drawers.

With regard to the dimensions of the device such as height, length, width and handle of the device all the homemakers irrespective of the place of residence were highly satisfied. Only 60 percent and 80 percent of the home makers were satisfied about the depth of the drawer since they feel that if the drawer was deep it will accommodate more of the waste disposed. 

The cost of the device was considered satisfactory by only 40 per cent of the semi urban and 60 per cent of the urban homemakers. The cost may be brought down when the device is manufactured in larger scale. Efforts should be taken to find out a suitable material which will withstand the moisture content and which will reduce the cost of the device.

3. Procedure adopted in vermicomposting 

            Though vermicomposting is a simple process, for effectiveness in vermicomposting certain procedures have to be followed in proper manner. The following discussion gives out information on amount of cow dung used for composting, quantity of waste produced every day, cutting of vegetables before feeding the device, frequency of dumping the waste and sprinkling of water.  

Obtaining cow dung for vermicomposting was a major problem especially for the homemakers residing in the urban areas. Only 20 per cent of the semi urban homemakers had their own cattle. The rest of them obtained cow dung from relations (80 per cent semi urban and 20 per cent urban homemakers) and 80 per cent of the urban homemakers purchased from servant maids and corporation workers.

Table XIII shows the details regarding the procedure adopted in vermicomposting.

Table XIII

Details about the procedure adopted IN VERMICOMPOSTING

	S.No
	Details
	Number of homemakers

	
	
	Semi urban
	Urban

	
	
	N=5
	%
	N=5
	%

	1.

2.

3.

4.

5.

6.

 
	 Amount of cow dung used

2-3 kg

3-4 kg

Above 4 kg

Amount of wastes obtained per day

250 -  500g

500 -  750 g

> 750 g

Cutting the vegetables before put into the device

Yes

No

Frequency of dumping the wastes 

Once in a day

Twice in a day

Alternative days

Sprinkling of fresh cow dung water

Yes

No

Sprinkling of water

Once in a day

Twice in a day

Alternative days


	3

1

1

3

1

1

5

-

3

-

2

5

-

1

-

4


	60

20

20

60

20

20

100

-

60

-

40

20

-

20

-

80


	3

2

-

2

2

1

3

2

3

1

1

3

2

2

-

3


	60

40

-

40

40

20

60

40

60

20

20

60

40

40

-

60




From the Table it is clear that as per the instruction of the investigator, maximum 60 percent of the homemakers, used 2-3 kg of cow dung. When enquired about the quantum of waste approximately dumped into the compost device per day, 60 per cent and 40 percent of semi urban and urban home makers disposed 250g - 500g of waste, while another 20 per cent and 40 percent of semi urban and urban homemakers disposed 500 - 750 g of waste and 20 per cent of semi urban and urban homemakers disposed more than 750g of waste every day.


While all the semi urban homemakers cut the vegetables into tiny pieces before disposing the waste only 60 per cent of the urban home makers did so due to lack of time.


Majority of 60 per cent of the semi urban and urban homemakers dumped the kitchen waste at least once in a day while 40 per cent and 20 per cent of semi urban and urban homemakers disposed the kitchen wastes twice a day (in the morning and evening as soon as they prepared for cooking).


All the semi urban homemakers sprinkled cow dung water twice a day on the decomposing wastes. While only 60 per cent of urban home makers sprinkled only plain water due to unavailability of fresh cow dung on alternative days.

4. Operation of the device 


Details on ease of operation of the device, time spent per day in feeding, person responsible for operating the device, time taken for composting and quantity of compost obtained is given under this heading.

 Table XIV shows the details about operation of the device. 
Table XIV

Details about operation of the device 

	S.No
	Details
	Number of homemakers

	
	
	Semi urban
	Urban

	
	
	N=5
	%
	N=5
	%

	1. 

2.

3. 


	 Easy to operate

Yes

No

Time spent per day

5 min

10 min

15 min

Person who operate

Homemaker 

Servant maker
	5

-

-

3

2

3

2
	100

-

-

60

40

60

40
	5

-

1

2

2

2

3
	100

-

20

40

40

40

60



Form the above Table it is evident that all the selected home makers who were operating the vermicompost device were fully satisfied with its ease of operation.


Sixty per cent of the semi urban homemakers were spending upto 10 minutes for operating the vermicompost device whereas 80 per cent of the urban homemakers were spending 10-15 minutes for the same.


Maximum 60 per cent of the semi urban home makers were operating the vermicompost device themselves while 60 per cent of the urban home makers allowed their servant maids to operate it. The servant maids coupled the feeding of the vermicompost device along with the removal of the vegetable waste as a process of cleaning.

Table XV and Figure 6 shows the details about the number of days taken for composting and quantity of compost obtained
Table - XV

Number of days taken for composting and quantity of compost obtained

	Sample no
	Number of days taken to fill the drawers with kitchen waste
	No. of days taken for composting 

(days)
	Quantity of compost  

Obtained

(g)
	Quantity of earthworm

obtained

 (g)

	
	I

drawer (days)
	II

drawer

(days)
	III

drawer

(days)
	
	
	

	1
	12
	10
	10
	45
	4375
	170

	2
	11
	10
	12
	45
	1535
	150

	3
	12
	12
	10
	43
	2320
	100

	4
	10
	10
	11
	42
	2460
	*

	5
	12
	12
	10
	41
	2650
	110

	6
	10
	10
	10
	40
	1600
	130

	7
	9
	10
	10
	43
	3250
	160

	8
	10
	10
	10
	44
	2250
	15

	9
	10
	11
	10
	42
	2175
	125

	10
	11
	12
	12
	41
	2500
	145


(* rat hunted the earthworms) 

The above Table shows that the quantity of waste collected vary everyday depending on the food prepared, and number of members in the family. It is noticed form the table that it took 9-12 days to fill each drawer with vegetable waste. Number of days taken for completion of the first cycle of the composting in the first drawer ranged between 40 to 45 days. After the completion of composting in two drawers the quantity of earthworm were found out by picking the earthworm from the waste and by weighing it. It was found that the weight of the earthworm ranged between 100g to 170g. It is encouraging to note that the earthworm multiplied 2-3 time within a period of  75 days. Plate VIII    shows  the   comparison  of  quantum  of  earthworm  

before and after composting. In one household towards the end of 70 days rat invaded the device and hunted the earthworms. Due to that the investigator could not find out the quantity of earthworms. 

The quantity of compost obtained during end of 45 days varied between 1535g and 4375g from one drawer. This wide variation is due to the quantity and type of waste dumped and the quantity of cow dung added to the compost. The quantity of compost is more in the first sample as they fed too much of dried cow dung with the kitchen waste due to their enthusiasm and availability of cow dung at their disposal. 

The compost thus obtained was used by homemakers themselves for their gardens by 50 per cent of the homemakers. The rest of them gave away to their friends and relatives. It is worthy to note that none of them sold the product. If they sold out the product they could have fetched Rs 15-Rs 45 from the compost obtained from one drawer. (The rate of one kg of compost was calculated as Rs. 10).

5. Problems faced by the home makers 


 Various problems were faced by the homemakers while venturing in this activity. The problems were rectified with the help of the suggestions given by the investigator. Table XVI represents the details about problems faced by the homemakers in selected households. 
Table -  XVI

Details about problems faced by the homemakers

	S.No
	Problems
	number of homemakers

	
	
	semi urban

N=5
	%
	urban

N=5
	%

	1
	Bad odour
	-
	-
	1
	20

	2
	Fruit flies
	1
	20
	1
	20

	3
	Ants
	3
	60
	2
	40

	4
	Rats
	2
	40
	1
	20

	5
	Bedding too wet
	2
	40
	1
	20



From the Table it is clear that the offensive smell of the kitchen waste in the vermicomposting device was expressed only by one homemaker living in urban area since during vermicomposting inspite of the cow dung and vegetable waste added generally it does not smell badly. This was due to over feeding, non compostables present or bin too wet. Fruit files were noted by one urban and one semi urban homemaker. Ants were attracted by the compost which was expressed by three semi urban homemakers and two urban homemakers. This problem was because the homemakers did not add adequate water to the bin. Rats created a great nuisance in two semi urban homemaker’s households and one urban homemaker household. The homemaker should find some way to control the rat. Too wet bedding was revealed as a problem by two semi urban homemakers and one urban homemaker as they would have sprinkled more water. On the whole maximum of 50 per cent expressed ant as a problem in operating the portable vermin compost device designed. 

6. Assessing NPK content of the selected vermicompost samples

Generally NPK content of the soil indicates the fertility of the soil. NPK content of the soil is enhanced by adding either organic or chemical fertilizers. Table XVII represents the details on NPK values of selected households

Table XVII

Details on NPK values of selected vermicompost samples

	Nutrient
	Samples

	
	Vermicompost 
	Soil

(%)

	
	I

(%)
	II

(%)
	III

(%)
	IV

(%)
	

	N
	6.8
	2.7
	4.09
	3.1
	.110

	P
	1.4
	2.5
	5.1
	6.2
	.81

	K
	1.6
	1.2
	1.64
	1.94
	.500


            The above Table clearly indicates that NPK content of the samples are high when compared to the soil while nitrogen was maximum in the first sample, phosphorous was more in the third and fourth samples. This difference is due to the different vegetable waste dumped in varying quantities into the vermicompost device.

V  SUMMARY AND CONCLUSION

        Waste 
A “WEALTH” potential

A “THREAT” to environment and life

A “NUISANCE” to the society

A “CHALLENGE” to meet

With an immense increase in the human population, industry and agriculture, disposal of the waste materials has become a problem, not only in India, but in other parts of the world as well. India being a developing country cannot afford to waste any wastes. Organic carbon and agricultural wastes need no longer be an environmental hazard. Combining high and low carbon wastes to form compost will reduce pollution. Composts can be returned to crop land to improve soil structure, conserve moisture and increase productivity through nutrient recycling. Managing organic waste by earthworms is a sustainable asset which not only improves the environment, it also means greater profitability. Earthworms, with their peculiar habits of feeding, burrowing, etc. are nature’s most useful converters of wastes (Neeta (1994), and www.worm.com (2006). 

           Hence with these aspects in mind the investigator had taken up the study with the following objectives.

· To find out the waste disposal methods adopted in selected households.

· To design a portable vermicompost device suitable for households.

· To introduce the portable vermicompost device in selected households.

· Assessing the efficiency of the vermicompost device.

The study was carried out by conducting a household survey among 50 semi urban and 50 urban homemakers on the method of waste disposal using an interview schedule. An experimental study was also conducted to introduce a portable vermicompost device designed by the investigator in selected households and assessing its efficiency. 

Among the selected homemakers 92 per cent of semi urban and 96 per cent of urban homemakers were educated. 40 per cent of semi urban and 50 per cent of urban homemakers were employed and others were full time home makers. From the survey it was found that maximum of 54 per cent of semi urban and 72 per cent of urban homemakers belonged to middle income group. Among the selected homemakers it was noticed that joint families were more in semi urban (28 per cent) areas when compared to urban (16 per cent) areas. 

The study also showed that majority of 74 per cent of the homemakers in semi urban areas spent Rs. 1000 -Rs. 1,500 on vegetables and fruits whereas maximum of 60 per cent of urban homemakers spent Rs.1000- Rs. 2,000 on the same. 

It was also obvious from the survey that homemakers contributed much toward household activities when compared to other members of the family. It was also noticed that semi urban home makers performed more household activities when compared to urban homemakers. 

Among the different waste secured in the households maximum quantity of waste obtained were food and yard wastes. It was found that in semi urban area quantum of food and yard wastes produced per family per year ranged between 145 and 160 kg and in urban area it ranged between 160 and 175kg which emphasized the fact that urban households produce more waste when compared to semi urban areas. This study brought to light that the quantity of waste obtained were directly proportional to size and income of the family. 

 In urban area all the wastes from all the selected households were collected by corporation workers only. But in semi urban area the various solid wastes were disposed in open ground, outside the compound and in waste bins. With regard to food and yard wastes semi urban homemakers disposed in open ground (10 per cent), outside the compound (20 per cent) and in waste bins (10 per cent). It shows the waste disposal methods adopted in urban areas were much better when compared to semi urban areas.

Ninety four per cent of the homemakers in semi urban area and 76 per cent of the homemakers in urban area had prior knowledge about vermicomposting but only 12 per cent and 14 per cent of the homemakers in the semi urban and urban areas showed interest in producing vermicomposting.

The designed portable vermicompost device was introduced in 5 urban and 5 semi urban homemakers. Among the 10 homemakers all of them were literate, 40 per cent of semi urban and 60 per cent urban homemakers were employed, 60 per cent and 80 per cent of semi urban and urban homemakers belonged to middle income group. 

The opinions of the homemakers with regard to the design of the device, all the homemakers were satisfied with length, width, and handle. Only 40 per cent of semi urban and urban homemakers were satisfied with the material used for the device as the deal wood swelled up with increase moisture content and created difficult in closing of drawers. All the homemakers who were operating the vermicompost device were fully satisfied with its ease of operation. 

Number of days taken for the completion of the first cycle of the composting in the first drawer ranged between 40-45 days. It was found that after feeding the weight of the earthworms increased by 2-3 times of the initial weight (50g) of the earthworms within 75 days. The quantity of compost obtained during end of 45 days varied between 1535 – 4375g from one drawer. The compost were either used by the homemaker themselves or distributed to the friends and relatives. 

Regarding the problems faced by the homemakers during composting, bad odour, fruit flies, ants, rats and bedding too wet were mainly faced though it was rectified with the help of the investigator to some extent. 

Though NPK content varied widely among the samples, it was high when compared to the soil content. 

To conclude among the various methods of disposal of waste especially for organic waste, vermiculture is the most ideal method as it conserves the valuable national resource, reduce the cost of production of fertilizer, solve the problem of pollution and may also generate employment. “Do not waste waste as waste is precious” should be a slogan that every body should follow as fighting against pollution is not our neighbours job but is our job.

As little drops of water, little grains of sand make the mighty ocean and the pleasant land. Little effort taken to recycle, little organic waste in each household will produce large quantity of organic fertilizer that could change the present agricultural land depleted of soil fertility into a healthy fertile land and also improve the environmental quality. 

Recommendation for further study 

  The portable vermicompost device could be modified with necessary alterations using some other less cost material which will be durable and resistant to rat. The holes made in the drawer should be big so as to enable the earthworm to move to the next drawer easily. 

As availability of cow dung is a major problem especially in urban areas, an alternative for cow dung should be identified which will speed up the composting process.

The portable vermicompost device should be popularized among the home makers.
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appendix - i

questionnaire to elicit information from selected homemakers on disposal of household waste

1. Name of the Interviewer
:

2. Name of the Interviewee
:

3. Address 


:

4. Location of the area 
: 
Rural 

(
Urban 

(   

I. Socio economic details

1.  Age of the homemaker 
:

2.  Educational status

:


Primary level
(

Secondary Level
(

(1-5 standard)


(6-12th standard)


Under graduate
(

Post Graduate
(

Doctoral

(

Professional

(
Illiterate
(
3. Employment status

:

Professional
(


Housewife
(
Business
(


Others

(
a. If you are employed which category you belong to

Government



(
Private



(
Self employed


(
Any other specify


(
b. If employed income of the home maker in Rs

Less than 5000


(
5000-10,000



(
10,000-15,000


(
More than 15,000


(
4. No. of Children 

1-2 (

    3-4 (            4 and above (       None 
(
5. Type of Family

Joint 
(

Nuclear
(
6.  Size of the family 

Small 

(
Medium 
(
Large 

(
1. Family Background

	Name of the person
	Relation to the head of the family
	Marital status
	Age in years
	Education
	Occupation
	Income/ Month

	
	
	
	
	
	
	


Total family income 

II. Dietary pattern 

1.  Are you a 

     Vegetarian  (  
    Non-Vegetarian   
    ( 
    Ova vegetarian
    (
2. Give your food preparation pattern per day is 

1 time
(  
2 times     (     
3 times   ( 
     4 times   
    (



3. Details on frequency of the following food items prepared and approximate amount spent:
	Cereals
	Daily
	Twice a day
	Once in a week
	Once in Fortnight
	Amount spent for food per month

	LEAFY VEGETABLES

Agathi

Amaranth (Gangetics)

Amaranth (Polygonoides)

Amaranth (Mulla keerai)

Amaranth (Tristis)

Cabbage

Curry leaves

Coriander leaves

Drumstick leaves

Fenugreek leaves

Ponnanganni

Manathakkali

Roots and Tubers

Beet root

Banana Rhizone 

Carrot

Onion

Potato

Raddish

Tapioca

Yam

Turnip

OTHER VEGETABLES
Ash guard

Beans

Bitter guard

Bottle guard

Brinjal

Cauliflower

Cluster beans

Cucumber

Drumstick

Drumstick flowers 

Field beans

Ladies finger

Plantain stem

Plantain flower

Plantain green 

Pumpkin

Sundaikai

FRUITS

Amla

Apple

Banana

Dates

Grapes

Jack fruit

Guava

Lemon

Lime

Mango

Papaya

Pineapple

Plum

Pomegranate

Sapota
	
	
	
	
	


Iii. Information of disposal waste 

1. Person responsible for performing the following household work:
	Household works
	Home maker
	In laws
	Mother
	Father
	Paid help
	Children’s
	Any other

	1.  Cooking
	
	
	
	
	
	
	

	2.  Preparing of   

     food
	
	
	
	
	
	
	

	3.  Cleaning and disposal of waste
	
	
	
	
	
	
	

	4.  Washing
	
	
	
	
	
	
	

	5. Marketing
	
	
	
	
	
	
	


2. How often do you dispose the waste? 

Twice daily
(
Once daily
(
Alternative days    (    Any other (
3. Information about waste disposal

	Types of solid waste
	Sources
	Quantity (approximately) in gms
	Methods of disposal
	Waste found difficult to dispose

	
	
	
	In pits
	In open ground
	Outside the compound
	In corporation bins
	Collected by corporation workers
	Any other
	

	1.
	Paper products
	
	
	
	
	
	
	
	
	

	2.
	Food and yard wastes
	
	
	
	
	
	
	
	
	

	3
	Glass 
	
	
	
	
	
	
	
	
	

	4
	Rubber and leather 
	
	
	
	
	
	
	
	
	

	5
	Textiles 
	
	
	
	
	
	
	
	
	


4. Do you have any problem in waste disposal?



Yes
(


No
(
If yes, what are the problems you face?

IV. Information on the interest of homemakers to adopt  

      vermicomposting

1. Do you have garden?



Yes
(


No
(
If yes,

i. What are the products you get from your garden?

ii. How do you maintain your garden?

iii. What are the fertilizers you use?

iv. How much do you spend for maintaining?

v. Do you sell any product? If so how much?

2. Do you have cattle at home?



Yes
(


No
(
a. If so how many?

b. How do you dispose the dung?

3. Do you have any knowledge about vermicomposting?

a. Do you adopt vermicompost at your house hold level?



Yes
(


No
(
If yes, 

i.  Do you prepare vermicompost by yourself or buying out side?

ii. If you prepare the vermicompost by yourself give the details of the following questions

· How much have you spent for preparing the compost yard? 

· How do you use the compost?

· Own use
(
· Sell 

(
· Where do you get the waste from?

· What species of verms do you use?

· How much area occupied for vermicompost?

· How much time does it require for vermicompost?

· How much amount of vermicompost you produce per month?

· If you sell vermicompost to others how much amount do you get per month?

iii. If you are buying vermicompost, give the details of the following questions.

· Where you get the vermicompost? 

· Quantum purchased :

· Amount spend :

b. If you are not adopting vermicompost, are you interested in preparing    vermicompost in your house?



Yes
(

No
(
If yes,


How much you would like to spend for the vermicompost of model?

Appendix – II

Questionnaire to elicit information from the home makers who adopting the portable vermicompost device

1. Name of the Interviewer


:

2. Name of the Interviewee


:

3. Address




:

4. Location of area



:

Socio economic details

1. Educational status of the home maker
:

2. Are you employed?


Yes
(
No
(
If Yes,

a) What is your job?

b) What is your income?

> 50,000

(
5,000-10,000

(
10,000-15,000 
(
< 15,000

(
3. Type of family?

Joint
(
Nuclear
(
4. Family back ground

	S.No
	Name of the family members
	Age in years
	Education
	Occupation
	Income per month

	
	
	
	
	
	


5. Do you have any knowledge about vermicomposting before doing this

    technique?


Yes
(
No 
(
6. Do you think this is a safe method of recycling of kitchen waste?


Yes
(
No
(
Details about the vermicompost device

1. Give the placement of the composting device in your house.

2. Are you satisfied the following aspects of the device?

	S.No
	Various aspects of the device
	Yes
	No
	If No, give reasons

	1.
	Material of the device
	
	
	

	2.
	Height
	
	
	

	3.
	Length
	
	
	

	4.
	Width
	
	
	

	5.
	Depth of the drawers
	
	
	

	6.
	Handles of the drawers
	
	
	

	7.
	Holes
	
	
	

	8.
	Cost 
	
	
	


Details about the method of preparation of vermicompost

1. Where did you get the cow dung?

Own cattle
(

Relation
(
Friend
(

Neighbour
(
Others
(
2. How much amount of cow dung you used for bedding and also feeding?

1kg
(

3kg

(
2kg
(

4kg

(
3. What are the vegetable wastes you used for this technique?

4. Approximately how much amount of waste you used to make the compost daily?

25g
(

100g


(
50g
(

More than 100g
(
5. Do you cut the vegetables in to fine pieces before put in to the device?


Yes
(

No
(
If no, give reasons 

6.  Do you sprinkle fresh cow dung water over the wastes before spread in to the device?


Yes
(

No
(
If no, give reasons

7. How often do you dump the wastes into the device?


Once in a day
(
Whenever the waste

(

Twice in a day
(
Alternative day

(
8. How often do you sprinkle water?


Once in a day
(
Two days once

(

Twice in a day
(
Three days once

(
Details about the operation

9. Is it easy for you to operate?


Yes
(

No
(
10. How much time do you spend approximately for this technique daily?


5 min
(

15 min

(

10 min
(

More than 15 min
(
11. Did you get any help from any body from your house to make the   compost?


Yes
(

No
(

If yes, whom

Details about collection of the compost

1. How many days you took to fill the 


1st drawer



2nd drawer



3rd drawer

2. When did you collect the compost? (Calculate from the date of putting kitchen waste)

Before 40 days
(

45-50 days

(
40-45 days

(

after 50 days

(
3. How much amount of compost you got from one cycle?


1-2 kg

(

3-4 kg


(

2-3 kg

(

More than 4 kg
(
4. Quantity of earthworm obtained end of the compost?


Own use

(

Friends

(

Relations

(

Sold


(
If you sold, amount obtained by selling the compost 

5. State advantages of this technique.

Details about problems you faced in this technique

	No.
	Problems
	Problems faced

	1.
	Bad odour
	

	2.
	Fruit flies
	

	3.
	Ants
	

	4.
	Worms are dying
	

	5.
	Rats
	

	6.
	Worms crawling away
	

	7.
	Bedding drying out
	

	8.
	Bedding too wet
	


Suggestions about the device

I. Give your suggestions for improvement of the device.
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