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1. INTRODUCTION

Textile is one of mankind’s first industry which enjoys a special status in the society because of its rich tradition and cultural heritage ever since human civilization began. The industry is highly process oriented in which a number of steps are involved in transformation of raw fiber into a finished product. By general law of nature, “Production is always associated with some form of pollution”. On viewing this, undoubtedly, textile industry exorcizes maximum effluent and toxic substances to Mother Nature.

The Industry has been strengthened much from the past to the present decade supplementing a great source of economical aid to the country. Rapid changes are taking place in the global cotton scenario and much more so in cotton economics in Asia. As a result, lots of distinctive approaches are being conducted to meet the challenging problems of cotton. On the other hand, abuse of chemicals in the form of fertilisers and pesticides has caused a great impact on the health of animals, human and the general ecological balance. The problem is not for a single mass of people but to the millions of people around the globe who are engaged in various activities of cotton production. Thus, green consumerism, ecofriendly nature is gaining greater importance in recent times. Recently Kovai Siruthuli Iyakkam organised a workshop for farmers focusing on “Zero budget and green farming” insisting on the same concept. 
Cultivation of cotton has been practiced in India since pre-historic times. Cotton production uses about 25% of the world’s insecticides. Unlike, traditional practices more of chemicals are being used to merely increase the production and productivity with no concern about the harmful effect on the next generation. Many sensitizing reports are frequently published in the international and local magazines regarding pesticide use and abuse. WHO report quoted that every year 20,000 framers die because of insecticides and their harmful effects. News broadcast from Aruppukottai district, TamilNadu show cased a tragic death of one cow and 18 goats having died of consuming the cotton plant sprayed with pesticide (www.dinamalar.com).
In earlier times, population was less, needs were few and resources were abundant.  The generation of waste was such that it got naturally recycled, being mostly biodegradable. However, after the industrial revolution very diverse types of wastes which are often both non biodegradable and also highly hazardous came into existence. In the view of rapidly increasing the global population and the concern of ecofriendliness, it is important to promote the recycling of resources and to strengthen efforts to save our energy and resources. Today’s market is consumer oriented and it is believed that ecology may be the next trend. Rapport for ecofriendliness is alarming in all vistas at a greater pace. In this era of green consumerism people’s preference for organic products has introduced number of inventory practices for the development and effective utilisation of cotton textile and its byproducts.

The practice of recovering waste is as old as spinning and weaving.  Banter between King Udayana and Ananda, the favorite disciple of Buddha quoted a lot of facts and figures about the use and reuse of textiles. As a reply for the Kings query, Ananda commented that the new garments will be distributed between his brother friends and when they go old they may use it as bed covers. Old bed covers can be made into pillow cases and old pillow cases into floor cover and old floor cover into foot towels. The foot towels after its usage can be used as floor mops and finally the old floor mops will be mixed with mud to plaster the house walls. There cannot be a better example for recycling and reusing of textile than this, a concept which has been ingrained in our history, culture, religion and philosophy is reinvented in the study.

Cotton processing lets out various wastes at every level of production and processing which is mostly reused. In contrast to the concept, the waste generated from certain mills (willow waste/ microdust) has no end use and is just disposed in the landfill. This non resalable waste is collected, processed and converted into biocompost by the use of worms and enzymes. Natural fertilisers, compost and soil amendment have enabled organic cotton to a viable enterprise comment Gopalakrishnan and Nithiyakumar (2008) Recycling of such wastes into an effective product can be beneficiary in solving pollution problems as well as providing a renewable source of nutrient supplement for plant crops.

During the last hundred years a number of interesting textile products have been developed in different applications areas view Kothari and Yadav (2007). The recent alarming market likely to hit India is the disposables like Nonwovens. The current share of India is expected to grow between 3-5 %. Thus a hidden danger is awaited in this area by the disposal of such products. Therefore waste management technology has to be tuned up immediately to execute the control and recycle of such wastes. The process of recycling actually transforms this disposal waste into a valuable product for agriculture in an eco friendly way at economically viable basics. A product gifted from an industry that gives the maximum effluent, to an industry most pioneering and biggest in India, that is agriculture, would reduce the curse on the former industry. 

Amongst the available technologies, the art of vermicomposting is one of the best means to transfer waste into a valuable product. Vermicomposting is an effective technology for managing solid organic wastes with the help of earthworms. The process decomposes waste into highly beneficial and valuable compost that can be used as a supplement to increase soil fertility by creating home for millions of microorganisms.

We all moan and groan about the loss of the quality of life through the destruction of our ecology, and yet each one of us, in our own little comfortable ways, contribute daily to that destruction. We know the science, we see the threat, and this is high time for action. Recollecting the words of the father of our nation Mohandas Karamchand Gandhi “You must be the change you wish to see in the world”, the investigator pioneering in the field of textiles has made an attempt to initiate all that mankind has to do and must do. The study is targeted on application of the concept for the recycling of used textile materials like apparels, hazardous hospital waste, diapers and sanitary pads.
Considering the above facts the investigator planned to carry out a research work titled “Efficacy of Biocompost Evolved from Selected Cotton Waste”.
The main objectives of the study are to:

· collect and decompose selected cotton wastes,
· enrich the decomposed cotton waste through vermicomposting and enzyme biotechnology,

· evaluate the properties of the prepared cotton waste biocompost and
· analyze the efficacy of the prepared cotton waste biocompost using pot culture study.
2. REVIEW OF LITERATURE

                   The review of literature pertaining to the study “EFFICACY OF BIOCOMPOST EVOLVED FROM SELECTED COTTON WASTE” is given under the following heads:

2.1 Cotton

2.2 Cotton Waste

2.3 Vermicomposting

2.4 Enzymes 

2.5 Effective Microorganisms

2.6 Marigold

2.7 Natural Dyes
2.8 Antimicrobial Property
2.9 Lady’s Finger

2.10 Moong Dhal
2.1. COTTON

Cotton is a fiber that grows from the surface of seeds in pods/bolls of a bushy mallow plant with cellulose as its basic composition articulates Singh (2004). The English world cotton came from the Arabic word “Qutun” or “Kutun”, points Brown (2002). It has been the most popular fiber since the beginning of times [Khatua and Bardhan (2001)] and its cultivation and usage as textiles has been practiced in India since pre-historic times [Sevajee and Edyvean (2007) and Pal and Ravo (2003)]. Our country was considered to be the birth place for cotton cloth [Thames and Hudson (1992)] and evidences of first literature on cotton trade was found in the beginning of Christian era which referred to the perennial type of cottons opine   Ravikesavan (-) et al. Archeological evidences from the excavations of Mohenjo-Daro (West Pakistan) prove that the desi cottons of Northern India are 5000 years old (www.ikisan.com).

Cotton is a soft, strong natural [McIntyre and Daniels (1995) and Sundaramoorthy (1996)] textile fiber that holds a pride amongst all cash crops of the world [Khadi at al. (1996)]. It is associated with the mankind from his birth to death say Sinha et al. (2006). It has many intrinsic qualities [Gieandt (2006) and Paine (1987)] which forecast it as a fiber for all masses and occasion with a huge share of 38-39% of total global fiber production quotes Narayanan (2005). Being one of the primary requirements of mankind, growth in textile research front has been in upsurge for few decades and thus textiles have grown from strength to strength in the recent past affirm Sudha at al. (2006).

Cotton belongs to the family Malvaceae and genus Gossypium, states Munro (1987). Its characteristics is highly influenced by the nature of soil, method of harvest, plantation year and many other factors, say Azzouz at al. (2007). About 100 countries in the world produce cotton. Cotton plant is cultivated in regions with hot climate says Bukayev (1984). It is generally a northern hemisphere crop and only about 10% of the global output comes from southern hemisphere (south of equator) quotes Narayanan (2008).  On average cotton production touches 20-24 million metric tonnes per year with countries like China, US, India, Pakistan as largest cotton producers [Wingate and Mohter (1984)] accounting for 65% of total world cotton production. Amongst these countries like China, India, and Pakistan are also largest consumers averaging 60% of the total, view Further et al. (2006).

 “The history of cotton and textiles is not only the history of the growth of modern industry in India, but in a sense it might be considered the history of India”

- Pandit Jawaharlal Nehru

In India cotton, the white gold is cultivated for nine million hectare in nine cotton growing states producing about 2.9 million tonnes of cotton and also providing a livelihood for 60 million people through cotton cultivation, trade and processing statistically denote Ravikesavan et al (- ) 41. Consequently India ranks first in world area and fourth in production with 11.6m bales per year and stands as a unique cotton producing country producing cotton from all four cultivable species on a commercial scale. 
However comparative analysis shows that cotton production has remained stagnated over years and productivity is also low main reason being the loss due to pests. So in the process of increasing the productivity more and more of synthetic formulations are used. In a nutshell, productivity and not merely the total production is of prime concern now which is not very appreciable remarks Patil (1999).
Use of chemicals at large scales caused a lot of hazards in cotton farming; huge issues on ecology and health provoked as per the results published by WHO on the jeopardy of the same. This prompted the demand of organically cultivated, eco-friendly or the green cotton. Cultivation of organic methods has helped farmers to improve sustainable productivity. The message on non chemical and sustainable agriculture has pervaded to many parts of the country and hopefully making inroads into some of the southern cotton growing industries. (Asian Textile Journal, 2007). Organic farming methods employ natural composts, effective crop rotation and promote natural insect enemies in pest control, helping to create a more sustainable environment. As a result, the cotton is richer, the soil is naturally fertile and workers are healthier (http://kafuturity.com). Rapid changes are taking place in the global cotton scenario and even further so in cotton and textile economics in Asia alleges Narayanan (2007).

Cotton is the backbone and basic foundation of the world's textile trade views Ghosh (2004). Thus cotton places a great role in our Indian economy and so a lot of distinctive approaches are conducted to meet the challenging problems of cotton, they include Biotechnological Perspectives, Integrated Crop Production Management (ICPM), Integrated Pest Management (IPM) and Integrated Nutrient Management (INM), Improving Main Fed Cotton Productivity (IMFCP), Genetic Resources Utilisation (GRU), Inter Specific Hybridization (ISH) and many more. Genetically Modified Cotton GMC was developed to reduce the heavy reliance on pesticides as it requires 80% less pesticides than the ordinary cotton.  Today 20% of worldwide cotton is the Genetically Modified Cotton (GMC). 
In India 42% of the total 9.0 million hectares grow GMC (www.wikipedia.org). The farming of cotton requires large volumes of agrochemicals like pesticides to provide protection against pests and other insects comment Sevajee and Edyvean (2007). 
UTILISATION OF WASTE FROM COTTON INDUSTRY
Pesticides are biologically active chemical compounds, which control the growth of organism like bacteria, fungi, algae, insects which are collectively called as pests. By controlling such undesirable organisms, the crop yield and quality of fiber can be improved suggest Parthiban and Shanmugasundaram (2005). More than half of the pesticide used in the country goes to cotton (54%) and it is increasing at a rate of 2-5% per annum which would total to about 3% of total pesticides used in the world clarifies Patil (1999). In accordance to the WHO report every year about 20,000 people die because of the insecticides and their harmful effects comments and thus continual exposure and usage to such toxic substances surely pose serious health hazards to the farmers views Desai (2005). 
2.2. COTTON WASTE

“Waste is a wealth potential, a threat to environment and life

A nuisance to the society, and a challenge to meet”

Textile manufacturing was one of the mankind’s first industry says Desai, (2008). There are various process involved in the manufacturing of textile materials [Saravanan and Nalankilli (2007)] to yield a quality fiber to fabric. Production creates pollution as a side product, which diminishes environment quality opines Sundar (2006). Low quality products and unused materials are generally termed as wastes affirm Chauhan and         Rekha (2002). 

A survey report states that 1% of American landfill space was occupied by disposable diapers which take up to 500 years to decompose (www.goodhumans.com) . An increasing amount of waste is generated every year from the production and use of textiles however in reality the rate of recycling in textiles is not very high. For economic and environmental reason it is becoming increasingly necessary to recycle as much as possible. Other than direct reuse, some processing such as mechanical, chemical or biological is involved to recycle waste into products with the use of additional raw materials. 
In India the total cotton fiber consumption is estimated to be 26 lakh tons per year of this approximately 2,10,000 tones of cotton dust (micro dust, a non-saleable waste) is produced during yarn manufacture. The problems of microdust have now assumed serious consideration, since it has no resale value, pollutes the atmosphere and if not degraded they get accumulated that leads to infectious diseases and spread out foul odour to the environment. Mostly disposed off by burning it may increase carbon dioxide level in the atmosphere. It is not put to any other use except to some extent as compost for cultivating some vegetables report Zacharia and Krishnan (2003)

On a general note, each of the textile material has unique time for decomposing, cotton rags takes 1-5 months, leather shoes about 25 to 40 years, nylon fabric degrades about 30 to 40 years, woolen socks 1 to 5 years, rope takes 3-14 months (www.treehuggingfamily). On focusing on the decomposing nature of cotton there are many factors that affects the decomposing rate of cotton. In proper conditions it can decompose in a matter of two weeks, on other hand there are samples of cotton that has been found in caves 10,000 years old.
 The decomposing time for cotton varies with optimum microbial activity, the time and temperature as well as abundance of oxygen. When cotton is as a landfill it faces very hot, very cold, very dry and aerobic or anaerobic conditions, this imbalance will not favour microbial activity and thus the total decomposition rate will be much slower. (www.ec.gc.ca).
Spinning is one of most important industry in India [Azzouz et. al., 2007] and reports illustrate that among the total waste from textile, the largest part comes from the spinning mills most particularly the blow room. They include blow room waste (6 – 8 %), card room waste (4 - 6 %), comber waste (6- 30 %), draw frame waste (1 - 1.5%), roving waste (3%) and weaving waste (2.5 - 3%) views Sreenivasamoorthy (1983). 
The waste generated at various stages of spinning if not evacuated properly can cause hindrance to the efficient functioning of the machinery at the spinning mill Increasing awareness is evident in the tendency all over the world towards the utilisation of these wastes as they have large potential values in the byproduct trade which has assumed significant important and was known as the cotton waste industry. The scope of this industry covers a wide range of a variety of products that depend on the kind of raw material used and the type of spinning process employed views           Sreenivasamoorthy, (1983). 
Waste has become an index of growth and utilisation of waste materials for productivity purpose is important for both economic and environmental purposes (www.sciencedirect.com)  In the recent decades, the textile industry has begun to face up to its responsibility to the environment and to evaluate the impacts of its products and process says Thiry (2007) Increasing environmental consciousness has forced research and development efforts to search for safe methods in textile production and processing [Mondal (2006)] where ecology may be the next new trend.  

Disposal Ecology refers to the disposal of textiles after application through recycling, composting, dumping or incinerating in a manner that ascertains the least probable environment effect (www.articleonramp.com). Solid waste material can be classified into two. They are land filling method (without extraction of energy) and volume reduction method (with extraction of energy). In the former method, the waste is dumped in locations situated away from residential areas. This can be done by land filling, storage and conversion. In latter method, valuable portions are separated and the residue is burnt to release heat energy. This is done by four ways- reuse, incineration, pyrolysis or chemical processing of waste, says Agarwal (2005). 

Dumping of waste and similar practices should be banned followed by establishment of dumping watch organisation that would monitor. Third world environment lists have recognised the “return to the sender policy” as the only effective means of discouraging toxic dumpings comments Agarwal (2005). The raw cotton passes through several cleaning process before it is baled at cotton mill. As a result the growers obtain valuable byproducts approximately 1/6 of the entire cotton plant. These byproducts are used in the manufacture of various products expresses Singh (2004). 

In India there are about 4000 ginning factories which produces considerable amount of waste during cotton ginning operation. It includes droppings, gutter fly sweepings, leaf buts, locules, crushed seeds, small portion of twigs. Many mills recover useful short fibers from blow room waste by passing them through willow machines that leaves a residue called willow dust. In India, the total amount of willow dust generated is to an extent of about 80, 000 - 85, 000 tons per annum statistically delineates Chinnaswamy (1999). 
The willow waste contents are as follows, moisture (7.8%), ash % by weight (8.2%), ether extractive (10%), non cellulose
(18%), cellulose (52%), nitrogen (0.8%), metals and others (3.2%). The metallic elements include potassium (46.3%), phosphorous (5.6%), calcium (13.6%), aluminum (4.8%), manganese (6%), Iron (6.8%), sodium (8%), copper (7.6%) and other elements in minute quantities (1.3%).   The willow waste is too short a fiber to be used for textile application and thus it can be used for some value added products suggest Salleh at al. (2007).


Plant biomass, linter, willow dust, cotton seed hull, ginning wastes are other important by products from which many value added products can be obtained. These are used in the manufacture of cooking oil, paper, soap, rayon and acetate, plastics, shatter proof glass, gun cotton, photographic flim, fast drying lacquers, direct cattle feeding, low grade absorbent cotton and mattresses, low grammage tissue paper, filter paper, fish feed, poultry feed, propellants, missiles and also as a raw material for high grade currency. 

Cotton seed meal has 6-9% nitrogen, 2-3% of phosphoric acid and 1.5-2% potash and when it is subjected to steam pressure for removal of oil it results in poorer grades surplus meal which is used in mixing with fertilisers, since the meal is an excellent conditioner states Gustafson (1999). The scope of the waste from cotton industry extends its products. It includes upholstery cloth, curtain cloths, cover cloths, blanket, towels, shirtings, quilts, underwear, carpet industrial roller cloth, electric cabling, hosiery and some quantity of cotton waste is used in the manufacture of asbestos yarn, paper, linoleum, plastic and regenerated fibers. 

Farmers as well as industrialist have to be educated properly about the byproducts and their effective utilisation. Producing various value added products will help the farmers in getting additional income and also in meeting the raw material requirement of the industry comment Balasubramanya and Shaikh (1999). Thus science and technology must therefore be kept abreast to the developments and newer methods to meet the current demand demarcates Pieters (2004). Commercial approach to by-product development utilisation, products diversification should receive priority in the research and development laboratory and providing extension and technical support to enterpreneurers enabling additional income to growers and opportunities for entrepreneurial success for cottage industries expresses Thulasidharan (2005). 
Cotton stalks and linters have been converted into economically useful material commanding good price and demand. Cotton by -products research and utilisation are areas offering immense scope and potentialities. The CIRCOT & CICR have already done tangible work and further intensification of research and development R&D as well as promoting industrial ventures can improve edible oil output and addition remuneration of cotton farmers and employment. At CIRCOT, Mumbai this material has been tried for growing dhingri mushrooms (Pleurotus sajor-caju). The spent material obtained after harvest of the mushrooms can be used as animal feed comments Chinnaswamy (1999).

2. 3. VERMICOMPOSTING

The practices of vermicompost are at least a century old. Vermicomposting is the biochemical degradation of organic material into a sanitary (clean) soil supplement comments Agarwal (2005).  The origin of earthworms is in water and it is believed that they have been evolved about 570 million years ago claims Sathe (2004). Vermicompost or worm compost is organic, when added to the soil it boosts the nutrients available to plants, enhances soil texture and its structure, retains moisture and improves better drainage of water (www.resourceconservation.mb.ca). 
Extensive scientific observations and research gives new clues to use of earthworms. The potential and valuable application of vermicompost was considered popular as a part of Integrated Plant Nutrient Management Technology (www.tn.gov.in).  The technology had many beneficial factors. The seedlings had good start of life; the application of composting process to waste management have sought generally to obtain products that are commercially valuable. The potential of earthworms are waste decomposes, biofertiliser manufactures land reclaimer, protein producer, food source drug source, vitamin source, natural detoxicant and as a bait views Tripathi (2003). Vermicomposting reduces toxicity of wastes in its broadest sense is termed as waste minimization. (www.niir.org). 

Methods of vermicomposting, potential of vermicompost produced, interaction of earthworms and microorganism have been reviewed from time to time by many authors say Hu and Cheng (2003). Vermicomposting is basically composting with worms virtually anywhere we desire and many times it is the only process which provides for recycling of organic residues. Vermicompost is a good substitute for chemical fertilizer and has more than normal heap manure quote Srivastava and Beohar (2004). In a nutshell, the action of earthworms like the burrowing and swallowing of earth and organic matter below the surface obviously increases soil fertility in several ways. Their burrowing action permits penetration of air and moisture in the soil, improving drainage and stimulate groundward growth of plant roots. The manure castings excreted by worms is an effective biofertilizer, with a high content of readily available minerals for plant growth. 
Organic matter dragged into the soil by earthworms is partly digested and thoroughly mixed with the castings. In the way humus is added to the soil which is improves water carrying capacity and decreases vulnerability to soil erosion. The decomposition of organic litter and its removal from the surface prevents in some cases the development of pathogens harmful to the planted crops. The small quantities of growth hormone vitamins produced by the microorganism are expected to stimulate plant growth.
Natural fibers are available abundantly and are also biodegradable  expresses Sayed and Marwaha, (2006).  The waste paper, cotton cloth are decomposable organic waste. If these are not being recycled for other useful products they can be recycled with vermicomposting says Gupta (2003). Vermicomposting is an important aspect as it converts waste to wealth (www.sciencedirect.com). Cotton mills with organic waste can be suitable as feeds for worms. The finished compost is dark brown, crumbly and is earthy smelling (www.bae.ncsu.edu). These biodegradable wastes can be used for preparing the compost. Compost fertilisers can be used for agriculture. The major plant nutrients are contained in this compost. The quantity varies widely depending upon the nature of materials being composted says Agarwal (2005). 

Vermes is Latin word for worms. Charles Darwin (1809-1882) studied earthworms for 40 years, and estimated an acre of British farmland contained 50000 worms, producing 18 tons of worm casts (excreta) per year says Trivethi (2007). Earthworms are called in various ways “natures best fertilizer”, “natural ploughmen” “intestine of the earth”, “farmer’s friend” and in many other names like surface feeders, red wigglers [Narayanan (2006) and Kumar (2005)]. Although many species of earthworms are suitable for waste processing, two species namely Eisenia fetida & Eudrillus euiginia.  have been mainly been taken for vermicomposting considering their growth, productivity, ability to transform organic waste views Edward, (1998). 
Eudrilus eugeniae (kinb.) is the fastest growing species and second most widely used type in vermicomposting technology. It is distributed worldwide and more in equatorial West Africa. It is popularly known as the Night Crawler. The living worms appear brown to dark violet with general coloration like animal flesh. Their length ranges from 32-140 mm, diameter 5-8 mm, totally body segments ranges from 145 -196 mm with maximum body weight 4.3 mg / individual. Its total life span is about 1-3 years. Generally they are low temperature tolerant however they can tolerate high temperature as well, quotes Sharma (1999). 
Earthworm, a natural bio reactor helps to maintain temperature, moisture, pH, provide oxygen and nutrients. They have wide range of application areas. In medicine, it is used to reduce the size of stone in bladder, cure the yellowness of jaundiced patients, piles, fever and to alleviate impotency. The ashes of earthworms are used as a tooth powder. It is also believed that earthworms had a substance that cured rheumatism, chronic cough, diphtheria, anti-pyretic and facilitate normal delivery. 
Other applications include the usage of earthworms in waste water treatment, pollution control, sewage treatment and also as a bio-pump and enhance water infiltration. The high protein content (58%-71% dry weight basics) of earthworm makes it suitable for intensive pig and poultry farms and also as food by domestic animals and human beings say Abbasi and Ramasamy (2001). 
VERMICOMPOSTING TECHNIQUE

FARM RESIDUES, AGRICULTURE WASTE,

URBAN SOLID WASTE AND AGRO INDUSTRIES

WASTE FROM PROCESSING



           COLLECTION OF ORGANIC WASTE IN A BOX OR TANK
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COLLECTION OF RAW VERMICOMPOST WITH EARTHWORMS
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SEPERATION OF EARTHWORMS AND VERMICOMPOST


DRYING THE SEPERATTED VERMICOMPOST IN A SHADE FOR 2-3 DAYS      SIEVING THROUGH 3MM SEIVE


FINAL VERMICOMPOST

2.4. ENZYMES

Environmental friendly textile preparation treatments with enzymes have become one of the key development directions towards clean production. At present enzymes like amylase, cellulase, catalases, proteases, laccase and pectatelyase are widely used in various textile applications comprising of more than 100 types sources of enzymes and microorganisms (http://textile.2456.com). Enzymes have found wide application in textile industry replacing harsh and hazardous chemicals for improving production methods and fabric finishing by reducing effluent processing cost. Enzymes are biodegradable so they are absorbed back into nature states Roda (2007) 

Enzymes are protein, composed of amino acids, which are produced by all living organisms. It is responsible for a number of reactions and biological activities in plants, human beings and microorganisms. They are essential for all metabolic processes, but are not themselves living materials. They are distinguishable from other proteins because of their catalytic activity. It has a dramatic effect on the world economy and society review Shanmugasundaram and Kumaravel (2006). Enzymes are high molecular weight proteins that act as biocatalyst by lowering the activation energy of the reaction by forming substrate- enzyme intermediate, define Pai and Kahndual (2003).
Cellulose is the most abundant of naturally occurring organic compound, being the chief constituent of the cell walls of higher plants supporting the structure of the plant. It constitutes atleast one third of all vegetable matter in the world expresses Shishoo (2007). Cellulase has become a tool for fabric finishing and amylase to remove starch. The success of cellulase in denim industry for the fashionable stone washed look. It is also used to prevent pilling improve smoothness and colour brightness in cotton fabrics through bio polishing says Roda (2007). Cellulase is the enzyme that degrades cellulose into glucose. Fungi are the main cellulase producing microorganisms. Microorganisms of the genera Trichoderma and Aspergillus are considered as cellulase producers say Shukla at al. (2005).

2.5. EFFECTIVE MICROORGANISMS

Effective micro organisms or EM is a brown colour liquid concentrate containing a consortium of beneficial microorganisms which act as a soil conditioner as well as microbial inoculants. It is produced from the cultivation of over 80 strains of beneficial microorganisms, which are collected from natural environment of India. [Report National Environment Awareness Campaign (NEAC)]. It is a proven technology in solid waste management and is being practiced in more than 150 countries like Japan, USA, UK, Thailand, Malaysia and China. Brazil is the world’s largest consumer of Effective Microorganism which is largely an agriculture country that involves farming on a large scale than any other country in the world opines Higa (1999). It is eco friendly, affordable and has various application areas like agriculture, animal husbandry, waste water treatment and solid waste management [The Hindu, March 26, (2007)and The Hindu, February (2007)]. It decreases pollution and increases the quality and quantity of products views Varadarasan, (2000).

The environment would be very good and we would receive many good things from EM and now it has been expanding this technology to farmers quotes Somachai (1994). Seed treatments with microbial inoculants such as EM may increase the rate of germination so the weakened seeds may survive to produce normal plant (www.emfsafe.com). EM helps in breaking the top soil and increasing air permeability. It can regenerate soil properties and is a very good antioxidant. 
2.6. MARIGOLD


The plant was named for the Virgin Mary- "Mary’s Gold." (www.urbanext.uiuc.edu). Marigold, scented herbs of the genus Tagetes (www.backyardnature.net)  is a native of south Europe (www.botanical.com) from the early 16th century (www.floridata.com) The plant is distributed worldwide according to species. Mexico continues to be the major market with 50 to 55 per cent, followed by Europe and the US. India's share is Rs 300 crore (25 per cent) in world market, while China tops with 50 per cent. (www.blonnet.com). World Trade in Marigold Flowers is estimated to be of the order of about Rs.500 crores with China, India and Peru are the leading countries producing and exporting Marigold flowers (www.primaryinfo.com).  In India it is widely cultivated in Maharashtra, Karnataka, Gujarat, Andhra Pradesh, Tamil Nadu and Madhya Pradesh (www.ficciagroindia.com) and the flowers are used for religious decorations and offerings. (www.plantcultures.org).   

Since 1920’s marigold breeding has developed hundreds of new varieties, namely odorless marigolds, white marigolds, hybrids and triploids. (http://journals.aol.com). The bright orange or yellow flowers are known to attract butterflies from miles around (www.chiff.com). It is cheap and easily available throughout the year. It can be used for dyeing even after it has been used say Sarkar et al. (2005). 




 MORPHOLOGY OF PLANT

	Kingdom
	Plantae

	Divisiion
	Magnoliophyta

	Class
	Magnoliopsida

	Order
	Asterales

	Family
	Asteraceae

	Tribe
	Tageteae

	Genus
	Tagetes L.

	Scientific name
	Tagetes patula (French forms)

	Common name
	French Marigold Source


SOURCE: (http://en.wikipedia.org/wiki/Tagetes) 

Marigolds are categorized into three groups: French, African and Triploid marigolds. The French marigolds (Tagetes patula) are small bushy plants that are about 6 - 12 in (15-30 cm) in height. The flowers are up five cms across and are composed of a dense arrangement of "rays" that come in yellow, orange and a unique bronze color (http://hgic.clemson.edu). The French marigolds bloom continuously until cut down by frost. The leaves of all marigolds are dark green, deeply divided and have a somewhat unpleasant, aromatic fragrance. (www.floridata.com).

The French marigold is native to Mexico and in addition it has been cultivated in Europe and United States for its flowers and medicinal properties. (en.wikipedia.org) There are of two varities of French Marigolds (Tagetes patula) the former large-flowered French Marigolds are primarily used as a divider or bedding plant with a medium height 12 to 16 inches and same width and spacing 8 to 12 inches. The flowers are large upto two inches diameter. The Dwarf French Marigolds plant upto 12 inches with flowers small ranging between 1 to 1½ inches across in colors of yellow, gold or orange (www.wvu.edu).

The foliage is lacy, feather-like finely dissected with rapid growth rate. The moist well-drained soil is ideal for marigold cultivation. To maintain good plant growth the soil must be kept moist but not wet, the spent flowers must be removed for continuous flowering and the old flowers should be thrown away as they fade on continued blooming (http://hgic.clemson.edu).  Sunlight is very essential and flowering will be delayed if planted in shady areas (www.floridata.com).  The French marigold is often used as a companion plant, especially for growing amongst tomatoes and potatoes where it helps to repel pests. (www.ibiblio.org)

Since the duration of the crop is around 90 days, the farmers can cultivate it as a supplementary crop. According to the farmers of Tamil Nadu, has been proved that marigold can be grown as an intercrop along with banana (www.blonnet.com). It is propagated through seeds which germinates easily within a period of two weeks and grow quickly [ (www.ibiblio.org) and (www.mainstreetseedandsupply.com)]. The plant should be watered during dry periods once or twice per week (www.gardenersnet.com). Fertilisers will promote healthy strong and full growth and it is important to supplement than when the flower begins to bloom (www.mainstreetseedandsupply.com)  and (http://images.google.com) Sometimes high potash fertilizer is added occasionally to prolong the flowering period and shelf life (www.plantcultures.org), (www.ces.ncsu.edu) and (http://hgic.clemson.edu). A huge amount of unsold flowers are wasted everyday which creates a big problem for disposal as well as environment pollution. These unsold flowers can be used for dyeing purpose for textile fibre and residuals and also as bio-fertilizers. These flower dyes are eco-friendly and has no side effect on skin (http://express-press-release.com).

Marigold has many uses in various fields like medicine, food industry, ayurvedic industry, veterinary homeopathy, textile dyeing, skin and hair care, perfumery, poultry feed with other properties like antimicrobial and  insect repellency. In medicine it is used to cure conjunctivitis, blepharitis, eczema, gastritis, minor burns, warts, sprains, wounds, skin diseases, skin ulceration, eczema, chronic stomach ulcers, juvenile acne, diaphoretic, dryphthiriasis, cramps, coughs, indigestion, colic, varicose veins, severe constipation, coughs, dysentery, sore eyes, snake bites and also as a diuretic and good  sedative. It acts as a stimulant, antiseptic and is used to cure cold sores, diaper rash, athlete's foot, menopause symptoms, children's ear pain with insecticidal effect on the soil. The whole plant contains substances that are toxic to cockroaches and the flower oil is used for perfumery. [(www.blonnet.com), (www.motherherbs.com),    (www.botanical.com), (www.ibiblio.org), (www.plantcultures.org) and (www.thriftyfun.com)]

2.7.  NATURAL DYES

The age old art of dyeing with natural dyes have been part and parcel of man’s life, since time immemorial. Natural dyes are obtained from natural sources such as vegetable matter, minerals and insects say Phukan et al. (2007) (www.cefe.cnrs.fr). Historically, natural dyes were used to color clothing or other textiles, and by the mid-1800’s chemists began producing synthetic substitutes for them. By the early part of this century only a small percentage of textile dyes were extracted from plants. 
However use of natural dyes significantly cuts down the amount of toxic effluent resulting from the synthetic dye process. (www.apparelsearch.com)  Furthermore, natural dyes exhibit better biodegradability and represent a more environmentally friendly alternative to synthetic dyes with  few amongst them which have reported to possess anti-UV and anti-microbial properties (www.cefe.cnrs.fr) Natural dyes generally require a mordant, which are metallic salts of aluminum, iron, chromium, copper and others, for ensuring the reasonable fastness of the color to sunlight and washing (www.apparelsearch.com)
Revival of interest on natural colorants started gaining importance when Germany banned some of the synthetic azo dyes which were proved to be allergic and carcinogenic. All natural dyes are not safe but still they are appreciated for their unique colour, shade and aesthetic characteristics that add potential to the high value fabrics for export markets. If natural dyes can be extracted commercially from flowers, on one hand pollution can be reduced and on the other hand it may provide scope for cultivation of economic dye producing plants say Sarkar et al. (2005)  
2.8. ANTIMICROBIAL PROPERTY

There has been a rapid development in the area of fabric finishing in the recent times. Finishing in general is gaining large attention by the research and industry experts views Babu (2007). Consumers are becoming hygiene conscious. Antimicrobials are used in textile to control algae, bacteria, mould, mildew and yeast to control problems like fabric rotting, staining, unpleasant odors and health concerns ranging from simple discomfort to toxic effects comments Desai (2006). 

Textile Materials are quite susceptible to microorganism attack in favourable conditions of growth of organisms. Though the use of antimicrobials has been known for the decade, it is only in the recent couple of year that several attempts have been made on finishing textiles with antimicrobial compounds. During World War II various problems have been faced by the military people. Cotton was used extensively as tents, tarpaulins, uniforms and packages. These products needed to be protected from rotting due to microbial attack the concept of antimicrobial gained great importance. There are many natural products from plants, which show antibacterial properties such as Neem, Clove Oil, Karanja, Apple Leaves, Garden Grass, Rose Petals, Cashew Shell Oil, Mesua Linn, Heena, Tulsi, Moringa Oleifera, marigold flowers say Teli and Prabhu (2006)

The primary benefit of antimicrobial is to protect textile from being affected by microbes particularly fungi. This is commonly used in defence textile (www.fiber2fashion.com). The need for antimicrobial application is closer to the human body touch. The need for antimicrobial finish is to prevent or to control   microbial development (www.articleonramp.com). 

2.9. LADY’S FINGER

Okra or lady’s finger (Abelmoschus esculentus) is a flowering plant from the mallow family which is known for its edible green fruits. The species is an annual or perennial which can grow to maximum two meters in height. The leaves are 10–20 cm long and broad, palmately lobed with 5–7 lobes. The flowers are 4–8 cm diameter, with five white to yellow petals, often with a red or purple spot at the base of each petal. The fruit is a capsule up to 18 cm long, containing numerous seeds. (http://en.wikipedia.org)

Okra is one of the most popular heat and drought tolerant annual vegetable species in the world. It has the ability to tolerate poor soils with heavy clay and intermittent moisture. The plant variety propagates through seeds. They may be soaked, wrapped in moist paper toweling or in water overnight, to accelerate the germination process (www.urbanext.uiuc.edu). 

MORPHOLOGY OF THE PLANT

	Kingdom
	Plantae

	Division
	Magnoliophyta

	Class
	Magnoliopsida

	Order
	Malvales

	Family
	Malvaceae

	Genus
	Abelmoschus

	Species
	esculentu


SOURCE: (http://en.wikipedia.org/wiki/Okra)

The process of germination occurs between six days and three weeks. The seedlings require ample water during the initial stages. The pods rapidly become fibrous and woody and make it essential to be harvested within a week of the fruit being pollinated to be edible. 

It is a member of the hibiscus family with a maximum height 3-8' tall. It bears yellow flowers that give rise to the pods. The plant is a rather coarse annual with large lobed, slightly spiny leaves and a thick, semi woody stem with few branches. The flowers are showy and hibiscus-like with pale yellow or cream colored petals and purplish hearts. (www.floridata.com). Okra is usually available fresh year-round in the south. When purchasing fresh okra, people look for young pods free of bruises, tender but not soft, and not more than four inches long. They can be stored in the refrigerator in a paper bag for 2 to 3 days or frozen for up to 12 months after blanching the whole for about two minutes. When cut the vegetable releases a sticky substance with thickening properties that is often used in soups and stews. Gumbos, Brunswick stew, and Pilaus are some well-known dishes which frequently use okra. It can be served raw or  marinated in salads.  (http://southernfood.about.com) 

The products of the plant are mucilaginous, resulting in the characteristic "goo" when the seed pods are cooked. In order to avoid this effect, okra pods are often stir fried, so the moisture is cooked away, or paired with slightly acidic ingredients, such as citrus or tomatoes. The cooked leaves are also a powerful soup thickener. (http://en.wikipedia.org) The okra or lady’s finger vegetable contains energy (33 Kcal), carbohydrate (7.6 g), protein (2.4 g), calcium (70 mg), vitamin C (31 mg), Vitamin A (0.32 mg), vitamin B1 (0.17 mg) and vitamin B2 (0.21 mg)
In textiles, the okra fiber extracted from the stems is used as a substitute for jute. It is also used in making paper and various other textile materials. The fibres are about 2.4mm long. The fibres are cooked for two hours with lye and then put in a ball mill for three hours and the finished paper is cream coloured. A decoction of the root or of the seeds is used as a size material for paper. (www.pfaf.org)

The plant is known for its valuable medicinal properties. They are boiled in salted water and consumed as a cure for heartburn, in particular the heartburn of late pregnancy. The roots of the plant are very rich in mucilage that can be used in the treatment of syphilis. The juice of the roots is extremely used in Nepal to treat cuts, wounds and boils. A decoction of the immature capsules acts as a demulcent, diuretic and emollient. It is also used in the treatment of catarrhal infections, ardor urinae, dysuria and gonorrhoea. On focusing the lime light on the seeds, they have properties of being an antispasmodic, cordial and as a stimulant. Thus used to cure pneumonia, bronchitis, urinary problems, heart diseases and tuberculosis of the lungs (www.greenpatio.com) 

2.10. MOONG DHAL

Moong beans are made skinned and split to produce small seeds known as Moong dal. (www.manikeshwaripulses.com)The dhal is yellow, small and lentil shaped. Some are small, ovoid in shape, and green in color. (www.putporkonyourfork.com) when their skins are removed, beans are light yellow in color. Green bean sprouts are germinated by leaving them watered and in a dark environment over the period of a week. (www.thanhsiang.org). It is commonly used in Chinese, Japan, Korea, India and (http://images.google.com/imgres?) Thailand. Green gram is one of the most wholesome among pulses in India which is cultivated in India since ancient times. It is free from heaviness and tendency to flatulence, which is associated with most of the other pulses. 

This Asian plant (Vigna radiata) in the pea family is widely cultivated for its edible seeds and pods. It is the chief source of bean sprouts (www.answers.com).            A  legume like green gram is a good choice when the moisture conditions are fair. It also provides nutritious pulse and also as a fodder for cattle. The short duration legume crops like Mungbean (green gram) are generally drought resistant in nature (www.vasat.org). The cultivation of green gram dhal begins with deep ploughing followed by 2-3 harrowings and plankings are considered the optimum for mungbean cultivation also the field should be well levelled and completely free from weeds. (www.ikisan.com). 

The plant is about 24 to 30 inches tall having moderate number of branches with smaller leaves. The Pods are 3 to 4 inches long, each having 10 to 15 seeds. There are several pods clustered at a leaf axil and they turn dark in color as they mature. The plant will begin to flower in 50 to 60 days, and then continue flowering for a few weeks. (www.jeffersoninstitute.org) In areas with higher rainfall it is recommended to grow green grams on raised beds. Green grams generally respond to fertilizer or manure application, however the plant is susceptible to the usual array of pests and diseases. It matures continuously for several weeks and handpicked after every few days for obtaining maximum production. The pods may be picked when they have changed color from green to brown, indicating that the grain filling period is complete. (http://209.85.175.104/search?)

The plants must be watered about once a week in dry weather. The soil should not get dry while the beans are blooming or the blooms will drop and yields will be decreased. (http://aggie-horticulture.tamu.edu). All beans require full sun and fertile, well drained soil for maximum yield. Incorporate plenty of organic matter and a complete fertilizer into the soil before planting. When soils are above 60º F, space rows 18-24 inches apart and plant seeds 1 inch deep and 2-3 inches apart in the row. Water stress will reduce yields and pod quality. Organic mulches help conserve water, supply extra nutrients and reduce the need for weeding. (http://209.85.175.104/search) Nitrogen promotes green growth, phosphorus promotes root growth and fruit development and potassium promotes disease resistance and root development. Organic fertilizers, compost or composted cow manure can serve as a good source of nutrients for the vegetables. (www.urbanext.uiuc.edu)

MORPHOLOGY OF THE PLANT

	Kingdom
	Plantae

	Division
	Magnoliophyta

	Class
	Magnoliopsida

	Order
	Fabales

	Family
	Fabaceae

	Genus
	Vigna

	Species
	V. radiate (en.wikipedia.org)


Green gram dhal contain a high percentage (23.79 to 29.75%) of edible protein and when consumed with rice it gives a protein mixture which is adequate for growth and maintenance of the human system. Pulse proteins, however, are of relatively low biological value because of the deficiency of the essential amino acid like methionine. However, they are rich in lysine and therefore serve as a good supplementary value to cereal diets (http://education.nic.in). Raw green gram contains trypsin inhibitor, while cooking destroys it completely. Sulphur containing amino acids have been found to be the only limiting amino acids in green gram. Raw green gram, when fed as a sole source of protein promoted an extremely low growth rate in rats. Cooking slightly improves the nutritive value of the gram. (www.springerlink.com/)

Whole green gram dried seeds contain moisture (10.4%), carbohydrates (56.7%) , protein (24.0%), fiber (4.1%), minerals (3.5%), iron (7.3mg), phosphorous (326 mg), calcium (124 mg) and small amount of vitamin B complex. (http://209.85.175.104/search?) The energy of whole and split moong dhal are energy 334 and 358 Kcal respectively (www.doctorndtv.com). They are generally eaten either whole or sprouted (with or without skins), or used to make the dessert "green bean soup" (http://en.wikibooks.org). The starch of mung beans is also separated from the ground beans to make jellies and "transparent/cellophane" noodles. In Vietnam, the transparent wrappings of Vietnamese spring rolls are made from mung bean flour. (en.wikipedia.org)

Powered form is used in relieving the heat or burning of the eyes. A poultice of this powder is useful for checking secretion of milk and reducing distention of the mammary glands. Water in which green grams are soaked is an excellent medicine during cholera, measles, chicken-pox, small-pox, typhoid and all types of fevers. It can be given in a small quantity even during acute phase of appendicitis. The Flour of the green gram is an excellent detergent and can be used as a substitute for soap. It removes the dirt and does not cause any skin irritation. Its application over the face bleaches the colour and gives good complexion. It is also used for washing the hair with green gram paste to lengthen hair and prevent dandruff. (http://209.85.175.104/search?)

Cooked dhal of green gram can be used as regular supplementation of protein to children, pregnant women and lactating mothers to provide required nutrition and promote good health. It is an aperient i.e. laxative, when given in large quantities. The soup made from it is the best article of the diet after recovery from acute illness. (http://209.85.175.104/search?).
3. EXPERIMENTAL PROCEDURE

The experimental procedure pertaining to the study was conducted under the following heads.

3.1. Selection of Waste

3.2. Collection and Pre-treatment of Waste

3.3. Processing of Waste Material

3.4. Effect of Prepared Blowroom Waste Cotton Decomposed and the 


       Medical Waste Decompost

3.5. Nomenclature

3.6. Evaluation

3.7. Statistical Analysis

3.1. Selection of Waste

Many types of waste like unwillow fly, raising fly, flat strip, dirty oily cotton, comber noil are found in textile mills. These are lifted by traders and gets approximate value to Rs 7/-to Rs 32/- per Kg depending on the quality of waste say Zacharia and Krishnan (2003). But certain other types of waste like the willow waste /micro dust finds no end use and is just disposed in the landfill. Due to lack of landfill sites we need to reduce our landfill waste drastically remarks Nakano (2007). According to Chinnaswamy (1999) waste from ginning factories are rich in minerals, tricarboxyalic acids, proteins and thus good quality compost can be prepared from it.

Medical or clinical waste refers to waste products that are produced from healthcare premises like hospitals and small clinics (http://en.wikipedia.org). It is the disposal of human infectious agents or equipments that is capable of transmitting that disease to humans. (www.auburn.edu). The common medical wastes include needles, gloves, drain tubes, plastic syringes, wound cleaning and dressing cottons, gauze, napkins, swap and body parts. Majority of the infectious wastes comes from the emergency department in which more 50% is contaminated cotton and gauze. Thus hospital waste management is an important and necessary component of environmental health protection (www.legis.state.wi.us) and (www.ojhas.org) .

Considering the above facts, willow waste and micro dust which has no resale value from spinning mills and textile medical waste namely gauze and cotton which need to be properly recycled to protect our environment were selected for the study. 

3.2. Collection and Pre-treatment of Waste

The investigator visited Kannabiran Mills (Sowripalayam) and Kadri Mills Pvt. Ltd. (Ondipudur) and requested for samples. Based on the cooperation of the mill management the wastes were collected in clean paper bags. Similarly, based on the cooperation from the selected clinics, the investigator requested the nurses to dispose the waste cotton and gauze materials used for injection, dressing and wound cleaning separately in the paper bags for a period of two weeks for research work. This was collected everyday from the selected clinics. (Plate 1)
3.2.1. Pretreatment of Collected Willow Cotton

The collected waste material was checked for the presence of toxic elements like the metal particles. Later, tuft of fibers were loosened by hand and transferred into a wide steel bin. (Plate 1)
3.2.2. Pretreatment of Collected Medical Waste

The investigator used gloves to open out the collected medical waste. The toxic waste was carefully examined and cut into small pieces to fasten the process of decomposition. The entire contents was transferred into a wide steel bin for further decomposing action. (Plate 1)
3.3. Processing of Waste Material

Natural cellulosic fibres are known to be biodegradable, ecofriendly and doesn’t harm the natural ecological balance of the environment, quote Venkidusamy et al. (2002) To reduce the amount of waste as landfill, a company named Sampson (Sampson County, 55 Agriculture Pl, Clinton, NC 28328) implemented vermicomposting program that 
transforms high grade compost from food, paper and cotton fiber waste (www.p2pays.org). Considering these facts, the selected waste materials were subjected to vermicomposting program. 

Cellulase can be used in the treatment of waste from cotton industry. It aims in biomanaging cotton waste by using three tier system of enzyme-earthworm-microbe interaction. Pretreatment and enzymatic treatment of waste material will enhance good growth of earthworms. The resultant product with addition of cellulose degraders, nitrogen fixers and phosphate stabilizers can be converted into rich source of biofertilisers states Manickam (2006). Considering this, the investigator subjected the collected waste to enzymatic treatment.

3.3.1. Enzyme Technology

Enzyme technology is an art that has been in forefront in the current biotechnological research and development. It includes concepts and technologies in which new enzymes are being sought from the natural environment and by strain selection. Industrial enzymes, novel enzymes are being designed and produced by genetic engineering, new organic catalysts and more complex enzyme systems developed in this field. The latest application of enzymes is in the field of waste management is to reduce pollution. (www.lsbu.ac.uk)
3.3.1.1. Selection of Enzymes

Cotton fibers are basically made up of flexible cellulose [Lord, 2003 and Teli et al. (2002)]. The biodegradation of cellulose can be facilitated by enzymes known as "cellulases". These can be produced by various microorganisms like bacteria or fungi. Generally cellulosic material is biodegradable with species like trichoderma viride, aspergillus sp. and the cochlea helix pomatia as they have the ability to decompose cotton fiber. [Source: National Cotton Council and Cotton Inc. (United States) (www.ec.gc.ca) and (http://stinet.dtic.mil)].  Hence the researcher selected the enzymes cellulase and amylase for the study. The enzymes were extracted from the sources namely trichoderma species and Aspergillus niger respectively in the Bio-textile laboratory, Avinashilingam university for women, Coimbatore. (Plate 1)
3.3.1.2. Selection of Source for Enzyme Extraction

The dung of chewing animals is rich in cellulose enzymes. Thus the usage of enzymes in the industry results in the high production of the products at cheaper rates. Dung waste from chewing animals is an eco-friendly, naturally available low cost enzyme, Rajendran et. al. (2007). Cellulase can be obtained from cellulose substrate say Shah et al. (2002). Cellulase originating from trichoderma sp. fungus can also degrade cotton cellulose efficiently say Vardhini and Selvakumar (2006). Amylase can be obtained from bacillus source say Gowda et al. (2004). Amylase acts on cellulose and decreases its strength comment Manickam and Prasad (2006)

Considering these facts cow dung was selected as the source for extraction of enzymes. 

3.3.1.3. Isolation and Screening of Selected Enzymes

Dung’s of cow, goat and horse were taken for the study. Fungi was isolated from the cow dung by using serial dilution technique sample suspension was prepared by mixing one gram of cow dung is 4ml of sterile distilled water and serially diluted upto  10-7 dilution, Aliquots from 10-4 dilution for fungi was used.

Rose Bengal gram agar applying eight petri dishes were taken and sterlised in hot air oven at 1100C for 10 mins. In this 0.1 ml of sample suspension was pour plated two hundred of Rose Bengal gram agar solution was taken in a conical flask and sterlised in the autoclave for 30 mins after 30 mins. The conical flask was taken out and 25ml of agar solution was poured to each sterlised petri plates. These plates were incubated at room temperature 25 to 2 degree Celsius for seven days. After incubation the fungal colonies were identified visually Vetriselvi et al. (2007). 

After incubation the colonies were identified visually and selected enzymes were extracted. Since the enzymes were used only for decomposing they were used in their crude form of nature. The extracted enzymes were stored in the fridge to be added alone with decomposing source.

3.3.2. Decomposing

Decomposition refers to reduction of living organism into simpler forms of matter. The science of study of decomposition is called taphonomy. (http://en.mimi.hu/gardening) Various environmental factors like moisture, temperature, presence or absence of oxygen affect the rate of decomposition. (http://en.wikipedia.org).

3.3.2.1. Selection of Decomposing Source

             Cow dung has the potential for decomposition of disposable diapers or sewage sludge (www.utoronto.ca). Wikipedia defines Cow dung as “the feces of the bovine species. The species includes the cow, buffalo, ox and bullock. Cow dung is basically the digested residue of herbivorous matter which is acted upon by symbiotic bacteria residing within the animal's rumen. (http://en.wikipedia.org) 

              In the view of environmental consideration large scale production of fly ash waste was mixed with cow dung and vermicomposted using Eudrilus eugeniae for 60 days. The different combinations showed that 1:3 of fly waste and cow dung was found to be the best. (www.ecology.kee) Organic farming uses cow dung as a raw material (Dinamalar, March 2008). 


Viewing this cow dung was selected as decomposing source to act with the collected waste. (Plate 1)
3.3.2.2. Collection and Mixing of Cow dung

The investigator visited the nearby cattle farm early in the morning and collected fresh cow dung in clean plastic containers. This was taken to the work site and used fresh. The collected cow dung and wastes was mixed in the ratio of 1:1. Fifteen ml of the extracted cellulase and amylase enzymes were added to the mixture to ensure a composition for earthworm feeding. The process was repeated twice for a period of ten days and the material was overturned. The material was sprinkled with water and overturned every day as recommended by Manickam (2006).

3.3.2.3. Preparation of EM Solution

Effective microorganisms (EM technology) is a scientific  method of improving soil quality and plant growth using a mixture of microorganisms consisting mainly of lactic acid bacteria, purple bacteria and yeasts which co-exist for the benefit of whichever environment they are introduced. (http://en.wikipedia.org). Therefore the EM solution was prepared in the following procedure. 

Powdered jaggery (75 gms) was dissolved in warm water and poured in a glass bottle of one liter capacity having a glass cap to cover airtight. The stock solution required for the preparation of EM was collected from the Department of Extension Education, Avinashilingam University for Women, Coimbatore. The stock solution was poured into the bottle. The remaining portion was filled with warm water. The bottle was kept away from direct sunlight (dark place) for a period of seven to ten days. The pressure built up was released by unscrewing the cap of the container once a day. 

After a week, the solution colour changed from brown to light orange and also white mould on the top accompanied with a sweet sour smell. The solution was then ready to be used in the study [Catalogue National Environment Awareness Campaign (NEAC)]. (Plate 1)
3.3.2.4. Preparation of Decomposing Compost

Many factors determine the rate of decomposing of cotton. There are samples of cotton that remain for more than 10,000 years, but however under favourable conditions, cotton can decompose within a period of two weeks (www.ec.gc.ca). Considering this, the investigator thoroughly mixed the cotton waste and medical waste with 15ml of  the prepared  EM solution. (Plate 2) 

3.3.2.5. Actual Decomposing 


Solid waste of industries should be biocomposted before applying to soil in order to achieve biological transformation of organic matter to avoid potential risks of pathogens view Devi and Natarajan (2007). The size and content of blowroom cotton waste and medical waste varied. Therefore the time and quantity of decomposing of both the selected waste also varied. (Plate 2) 
3.3.2.5.1. Actual Decomposing of Blowroom Cotton Waste 

The collected blowroom waste biocompost was cleaned and loosened. Fresh cow dung was added in the ratio of 1:1. Fifteen ml of the extracted cellulose, amylase and effective microorganism solution were added. Water was sprinkled once in two days and the mixture was turned thoroughly to maintain the pH and moisture. After 20 days when everybit of cotton was decomposed earthworms were introduced. Care was taken to maintain the pH and moisture. When the mixture turned into light brown, loose particles with good smell the blowroom waste biocompost was ready. This waste was taken dried in shade and stored for pot culture study.
3.3.2.5.2. Actual Decomposing of Medical Waste Decompost

The medical waste also was prepared following the procedure of decomposing blowroom cotton waste. Even after 20 days, the medical waste did not decompose completely. Therefore this mixture was used directly for pot culture study.
3.3.3. Vermicomposting

A major portion of solid waste (more than 60%) is decomposable which can be used for vermicomposting views Kumar (2005). Conversion of garbage by earthworms is rich in essential plant nutrients suggests Kanitha and Srinivasan (2002). The potential of earthworms have been proved in decomposing waste. The breakdown of organic waste can be made as profit, producing useful material and also reduce pollution says     Tripathi (2003). (Plate 3)
3.3.3.1. Selection of Species

More than 3000 species of earthworms are found in nature among them only 5-6 are used in agriculture comments Narayanan (2006). Globally, Eudrillus eugeniae is popular for vermicomposting in subtropical and tropical countries [Kale, 2005]. Thus the investigator selected the African earthworms, namely Eudrillus eugeniae (sp.), which is of engenous type and surface feeders in nature. One kilogram of earthworms Rs 250/- consisting of around 1000 worms was purchased from H5 Organics, Thudiyalur, Coimbatore. (Plate 3)
3.3.3.2. Pilot Study

In order to know the survival of earthworms in cotton waste decompost and medical waste the investigator transferred two kilograms of the compost into a wooden trash. Fifty healthy earthworms were let into the trash. The investigator turned the compost once in every two hours and observed movements of earthworms. 

The observation proved that the worms were healthy and active even after 48 hours in the blowroom cotton waste decompost. Unlike the former, in the medical waste the earthworms could not survive even for 24hours. Some of them died. Therefore from the pilot study it could be concluded that decompost blowroom cotton waste could be improved by vermicomposting. Since the worms could not survive in the medical cotton waste, the investigator decided to use medical waste decompost as bedding along with soil to grow plants. (Plate 3)
3.3.3.3. Introduction of Worms 


Small scale vermicomposting can be managed in plastic buckets, wooden or earthworm pots, cement tanks and metal brins having holes for proper variation. Considering the suggestion (Flora at al. 2002) the waste decomposing was done in plastic buckets. (Plate 3)
3.3.3.4. Collection of Prepared Biocompost

           The earthworms perforated and loosened the blowroom cotton waste decompost waste cow dung mixture. Later infinite numbers of lumps of worm casts were thrown into the mixture. Composting process can be marked as complete by the earthworms when the waste mixture turns into light brown or dark brown views Rajhowa (2003). This change was seen in the bedding at the end of 14days. The composted waste was separated and collected in a wooden bin. The vermibed is taken care of to maintain the pH, temperature and moisture. So it is periodically sprinkled with water. (Plate 4)
3.3.3.5. Storage of Biocompost

Bhattachariya (1999) has pointed out that the finished compost has to be kept away from direct heat and sunlight. Considering this the investigator stored the biocompost in clean paper bags kept away from sunlight. (Plate 4)
3.4. Effect of Prepared Blowroom Cotton Waste Decomposed and the 
       Medical Waste Decompost

In order to study the effectiveness of the prepared blowroom waste cotton biocompost and medical waste decompost pot culture study was selected. 

3.4.1. Pot Culture Study 

Pot culture experiments can be conducted to ascertain the enrichment in soil quality, growth response of selected plant species. Pot culture is the simplest form of hydroponics (growing plant with nutrients and not soil). It involves use of an inert medium such as greenmix in a plastic pot in place of soil. (http://hydroponics-fine.blogspot.com). (Plate 5)
3.4.2. Selection of Plants

The major problem in growing cotton is use of chemical fertilisers and pesticides. In order to solve this problem the investigator wanted to evaluate the efficacy of prepared biocompost and bedding from cotton waste for the effective growth of cotton plant. Marigold, lady’s finger and green gram dhal are commonly used for pot culture study because of their short life span and ability to grow and flower quickly. Hence cotton, marigold, lady’s finger plant and green gram dhal was selected for study.

3.4.3. Selection and Purchase of Seeds

The cotton seed was selected based on lifespan and fiber qualities as the duration of the study was short. In MCU 13 variety, the fiber had many superior qualities. The staple length was 30.3 mm, fiber strength was 23.0 g/Tex, fineness 4.2 and spinability as 35% producing 50s count fabrics. (From cotton MCU catalogue). The fiber is very common in southern regions of Tamil Nadu with a lifespan of 150 days. Hence, MCU 13 variety was selected and purchased from the Central Institute for Research on Cotton Technology, Coimbatore. 

The seeds for the other three plants were purchased from TamilNadu Agriculture University, Coimbatore.

3.4.4. Purchase and Preparation of Pots

The investigator purchased a total of twelve medium sized earthern pots of dimension 10” x 8” to grow and compare the plants. Four pots for the control sample, four pots to grow plants using blowroom cotton waste biocompost and medical waste decompost as a substrate and four for plants using cotton compost. The purchased pots were cleaned with an emery paper and washed in a large tank of cold water. The pots were immersed in the tank for 24 hours and later dried in sun. The pots were labeled in white enamel paint as per the nomenclature followed in the study. (Plate 5)
3.4.5. Preparation of Soil

The ideal garden soil should be deep, loose, fertile, well-drained with plenty of organic matter and also free of weeds and diseases. Red soil dry slowly after a rain because the spaces in them are small and water moves through them slowly. Sandy soil, on the other hand, has many spaces and dry out quickly. Red and sandy soils can be partially mixed to substitute for a rich loam by adding organic matter. Increasing the organic matter content of a red soil improves the internal drainage. Adding organic matter to a sandy soil increases its water-holding capacity and improves its fertility. (http://msucares.com). (Plate 5) 

Based upon the studies conducted by Kala and Saravanababu (2007) the ratio of soil was mixed in the following proportion:

	Control pot
	Red soil: river sand soil
	1:1

	Pot with blowroom 

cotton waste compost
	Red soil: river sand soil: biocompost
	1:1:3

	Pot with medical waste 

compost
	Red soil: river sand soil: medical waste
	1:1:3


3.4.6. Growing of Plants


The prepared soil was filled in the respective pots. The seeds were sown in the respective pots. Care was taken in maintain the growth of the plants by proper watering and maintaince. The growth of the plants was recorded every day and factors like germination, growth, length, flowering and vegetable growth were regularly reported.

3.5. Nomenclature

The nomenclature of the samples taken for the study is as follows.

	CONTROL POT
	CP

	BLOWROOM COTTON WASTE BIOCOMPOST
	BW

	MEDICAL WASTE
	MW

	COTTON
	C

	LADY’S FINGER PLANT
	LF

	GREENGRAM DHAL PLANT
	GD

	MARIGOLD
	MG


3.6. Evaluation

Wikipedia defines evaluation as the systematic determination of merit, worth, and significance. It is used to characterize and appraise subjects of interest. (http://en.wikipedia.org). Hence the prepared blowroom cotton waste biocompost and medical waste decompost were tested.  

3.6.1. Evaluating the Prepared Blowroom Cotton Waste Biocompost 

            The presence of macro and micronutrients greatly affects the efficiency. The level of pH helps in maintaining the salinity and alkalinity of the soil. The Electrical conductivity is important in improving plant nutrient absorption and organic carbon for improving the soil texture (H5 organics Pvt. Ltd. Catalogue). About 78.6 % of nitrogen is found in atmosphere, soil microorganism’s plays a great role in fixing this atmospheric nitrogen into the soil. This fixation is done by nitrogen fixing bacteria. This is found in the intestine of cow and its products of cow like the cow dung, etc. (March 25, 2008, Thinamalar).

 Since the research includes cow dung, the nitrogen content of the blowroom cotton waste biocompost was evaluated(Vasanthi and Kumarasamy 1999) say that the organic carbon content and fertility status of NPK is higher in vermicompost. The worm casts ingested soil often have high content of soil organic carbon and nutrient than surroundings soil says Lee, (1985) also nitrogen is found in urine of the earthworms gets mixed with the soil and hence found in casts also. The nitrogen in earthworms casts is completely assimilated by plants thus provides significant source and available nutrient for plant growth quote Bouche and Ferries (1986). The worm casts were rich in water soluble phosphorous remark Sharply and Syres (1976) and inorganic nitrogen and phosphates. The medical waste did not decompose fully; it could not be converted into compost.

Therefore, factors like pH, electrical conductivity, nitrogen, phosphorous, potassium, organic carbon, copper, zinc, iron and manganese were evaluated for the prepared blowroom cotton waste biocompost. 

3.6.2. Evaluation of the Growth 

The harvested plants were washed in running water and individual plants were recorded for the growth and development. The parameters like width (W) and length (L) of all leaves of the cotton plants were measured using a simple ruler. In addition, plant height, root length, shoot length were measured (www.regional.org.) and recorded for all the three types of plants. (Plate 10)

3.6.2.1. Evaluation of Germination Index and Height

A seed starts to grow from the time it begins to germinate. When the seed starts to germinate the main root comes first and then the skin starts to split and later leaves appear (http://library.thinkquest.org/). For high productivity, the adequate stand of crop plants largely depend on seed germinability and seeding vigor under a wider range of climatic conditions remark Murthy et al. (2007). This process requires a large amount of 
energy, (www.fourier-sys.com) therefore the investigator noted the days when germination started in order to see if the plants were healthy. The height of the plants were noted for a period of 60 days. 

3.6.2.2. Root and Shoot Length of Plants

Roots allow a plant to absorb water and nutrients from the surrounding soil and a healthy root system is key to healthy plant. The root : shoot ratio is one measure assess the overall health of your plants. (www.sciencebuddies.org). Thus the investigator planned to record the root and shoot length of all the plants after 60 days. (Plate 7) 
3.6.2.3. Leaf Area Index of Plants

Leaf area measurement is useful for small plant populations (www.scielo.br/scielo.php?).  Leaf area index (LAI) is simulated using a fairly simple function based on the heat unit index and on parameters that describe the shape of the LAI curve. (www.gardenwithinsight.com). Compost supplemented plants generally have a great leaf area that in turn facilitate increased photosynthesis and thus better growth. The leaf area was measured to evaluate the efficacy of prepared biocompost in cotton plant. (Plate 7)
3.6.3. Evaluating the Efficacy of Plant Products


In order to know the effect of the prepared blowroom waste biocompost and medical waste decompost the products obtained from the pot culture study were evaluated. (Plate 7)
3.6.3.1. Efficacy of Marigold Flowers

Marigold is one of the important herb, which is used for dyeing natural fibers. They produce pleasant pastel shades of cream and yellow (www.info-galaxy.com) that are rich and happy looking [http://joanneseiff.blogspot.com and http://images.google.co.in]. It appears with low intensity if plucked too soon or too late. (www.easyfunschool.com) The flowers have a strong shade with a peculiar smell [www.bookofherbs.com and en.wikipedia.org]. However the dye extracted from the flowers was used to colour foods and textiles, and at times as an adulterant of saffron. (www.ibiblio.org). These flowers are known for its antimicrobial activity. Hence the dyeability and antimicrobial activity of the marigold flowers were evaluated.

3.6.3.1.1. Selection of Fabric

Cotton “The king of fibers” is an all time fabric due to its comfort properties and as a general law fabrics that have atleast 80% cellulose like cotton are best suited for dyeing. [www.pburch.net, www.pslc.ws and http://science.howstuffworks.com]. Silk “the Queen of fibers” is the favour of every individual because of its lustrous property. Hence the investigator selected white cotton and silk fabrics to be dyed with marigold flower dye. (Plate 9)
3.6.3.1.2. Dyeing the Selected Fabric

Since the flower yield was only three and five after three months in the plants grown in control pots and medical waste bedding pots they could not be used for extraction of dyes. Therefore the selected fabrics were dyed only with the flowers from blowroom cotton waste biocompost only. 

The best color comes from blooms that are fully opened and dye is extracted is better and if the collected petals are collected and soaked overnight. Considering these facts, fully bloomed flowers were collected fresh. Flowers were also purchased from the flower market for comparative study. Dye was extracted separately from both the types of flowers and then dyed and the samples were compared.

To dye the fabrics the first step would be desizing of the fabrics. (Plate 9) Fabrics made from cotton has the warp threads coated with an adhesive substance known as 'size‘ in order to prevent the threads breaking during weaving process. After weaving, the size must be removed again in order to prepare the fabric for dyeing and finishing. (www.mapsenzymes.com). Considering this the selected cotton and silk fabrics were first desized by boiling the fabrics in 5% non ionic soap solution for a period of 30minutes.remove sizing material and left aside for drying (www.cefe.cnrs.fr). 

The quantity of fresh flowers required was decided based on the weight of the fabric in the ratio of 1:2 (www.info-galaxy.com). The traditional recipe for plant solvent ratio was 1:20 (www.cefe.cnrs.fr). The petals was crushed and simmered in 75ml of 
water for 15 minutes (Seri, 2000). The temperature for dye extraction from flower is taken as 80 – 85 0 C. The mixture is strained and the petals were discarded. The desized cotton and silk fabric were soaked in the dye bath for 60minutes (www.easyfunschool.com). (Plate 9)The temperature of the dye bath was raised to 30°C with constant stirring and this was maintained for a further three minutes (www.cefe.cnrs.fr). The same process was repeated with flowers purchased from the flower market say Seri, (2000). (Appendix I)

3.6.3.1.3. Evaluation of Dyed Samples

Dye shades obtained on both cotton and silk fabrics were quite dark and saturated. In order to evaluate the dyed samples they were named as follows.

	Cotton dyed from purchased flowers
	C1

	Cotton dyed from flowers from plants 

grown using biocompost
	C2

	Silk dyed from purchased flowers
	S1

	Silk dyed from flowers from plants

 grown using biocompost
	S2


3.6.3.1.4. Estimation of Colour Fastness Property

In due course of fabric use, colored textiles are subjected to the action of various agencies such as sunlight, crocking and washing may change the hue, value or intensity of colour state Iyer and Saxena (1999). Therefore the dyed cotton and silk fabrics were subjected to the following colourfastness tests.

3.6.3.1.4.1. Fastness to Washing

Under certain conditions like washing adjacent white material may become colored due to the transfer of dye from colored material. This is referred to as staining. Dyed cotton and silk samples measured 10 x 4 cm were washed with 4gm of detergent in 1000ml of water by vigorous shaking. The change in colour of the treated samples were compared with the samples dyed with the flowers purchased from the flower market and their originals. The process was repeated for silk fabrics also.

3.6.1.4.2. Fastness to Sunlight

Fastness to light is one of the most important properties of a dyed fabric need in order to fulfill its utilisation purpose over a period of time say Gupta (1999). Samples of 10cm x5cm were taken from all the four dyed fabrics. The entire sample was divided into eight parts by marking distance of two inches in the larger side marked upto to light. Each sample was covered with black paper to present the samples from direct sunlight. For the successive seven days the other portion were exposed accordingly with the first portion. The first portion got seven days exposure to sunlight the charges in colour in the dyed samples were compared with the orginal and the specimens were rated with AATCC grey scale. (Appendix II)
3.6.3.1.4.3. Crocking

Crocking is defined as the colour transfer from one colored textile material to another by rubbing method comments Wingate (1970). Sasmira Crock meter was used for ascertaining the fastness of dyed textiles to wet and dry crocking. It consisted of two metal blocks. The base block was stationary while the upper block had an arrangement to move to and fro in the base by means of a rotating handle. There was a finger knob attached to the upper block to hold the cotton material with ring. The sample was cut in the size 20cmx10cm which was fixed on the base block with longer side in the direction of rubbing. The white desized orginal material (5cmx5cm) was fixed on the finger knob of upper movable block with a ring. The number of rubs was started from 10 and then 20 and 30 respectively. The white material was rubbed to and fro against the dyed samples along a track of 10cm with pressure of 900gms on the finger. The colour transfer from all the four dyed samples to the white material were assessed with AATCC grey scale for staining.  For wet crocking, the damp white material was used and the same procedure was followed and repeated for all the four dyed material. The change in colour for dry and wet colour for crocking were carefully deserved and recorded separately.

3.6.3.1.5. Antimicrobial Activity

Natural dyed material has resistance to moth invasion and they are safe for body contact say Patel and Karolina (2005). Some natural dyes contain antimicrobial property needed for the natural textiles say Mosses and Murgajothi (2007). The common deep orange-flowered variety is known for its medicinal value (www.botanical.com) and essential oils extracted. The flowers have very good larvicidal and antimicrobial properties (www.cefe.cnrs.fr). 

Cotton is ideal for dressings because of it comfort properties and many health promoting compounds. It is normally used in most of the medical applications like bandages, gauges and greatly preferred in various health care systems. (www.encyclopedia.com). Considering this the investigator selected both the cotton fabrics and dyed using the marigold flowers obtained from the blowroom cotton waste biocompost and flowers purchased from the market were subjected for antimicrobial test by parallel streak method. (Plate 8)
3.6.3.1.6. Wetability and Absorbency Tests

3.6.3.1.6.1. Sinking Test

A small square specimen about 1”x 1” was cut from cotton and silk fabrics dyed with dyed with dye extracted from the marigold. However grown using blowroom cotton waste biocompost. Samples and the originals and dropped into the surface water in a beaker. The time taken for the specimen to sink below the surface is observed. Shorter the time, the greater the wetability. A 1000ml beaker was filled with distilled water. The sample was dropped on the surface of the water from a standard height.  The stopwatch was started when the fabric struck the surface of water and stopped when the last corner sank below the water surface and the time required for the sample to sink was noted. The same procedure was repeated for ten samples and recorded for all the dyed and original samples. (Plate 9)
3.6.3.1.6.2. Capillary Raise

Capillary travel method measures the rapidity of the absorption. Three samples were cut with the size of 15cm length and 2.5 cm width.  One end of the sample strip was posted with a glass rod and on the other end two grams weight was attached to keep the samples straight. Both the ends of the glass rods were placed on a heavy wooden block. At the weighted ends 2cm of the same was allowed to immerse in a tray of the distilled water. The rate of the water level in the sample was measured after some time. The same procedure was repeated for all the dyed cotton and silk samples. The mean value was calculated and recorded separately. (Plate 9)
3.6.3.1.6.3. Drop Test

The drop test is a count of number of drops required to penetrate through to an underside of the fabric when all the drops fall on the same spot, comments Booth (2005). A burette filled with distilled water was clamped in a stand. Dyed and original samples were placed one after the other at the base of the stand. The distance between the sample and the burette was opened just to allow a drop of water to fall on the sample. The stopwatch was started simultaneously and it was stopped when the drop of water fully sunk into the material the time taken for this was noted. The procedure was repeated for three times and the mean value was calculated and recorded. (Plate 9)
3.6.3.2. Estimation of Nutritive Value

Nutritive value is the most important factor to be considered in vegetables and pulses. Since the yield of the lady’s finger and green gram dhal from all the three pots were minimum the nutritive values of lady’s finger and green gram dhal could not be tested

3.7. Statistical Analysis

Statistics simply mass figures and facilitate comparison. It is a collection of techniques used for making decision from the analysis of information contained in sample from that population, quote Montgomery (2007) and Gupta (2002). In order to test for the equality of the mean we use analysis of variance says, Johnson (2006). It was first developed by R.A.Fisher [Veerarajan (2003)]. When the population was too large to study [Pal and Sarkar (2006)] Analysis of variance is the best suited technique suggests Rivedi (2007). 

4. RESULTS AND DISCUSSION


The findings of the study “Efficacy of Biocompost Evolved from Selected Cotton Waste” are discussed under the following heads. 

4.1. Evaluation of the Prepared Blowroom Cotton Waste Compost 

4.2. Evaluation of the Leaf Area Index of Cotton Plant

4.3. Evaluation of the Root and Shoot Length of Cotton Plant

4.4. Evaluation of the Root and Shoot Length of Marigold Plant 

4.5. Evaluation of the Root and Shoot Length of Lady’s Finger Plant

4.6. Evaluation of the Root and Shoot Length of Green Gram Dhal Plant

4.7. Evaluating the Yield in Marigold Plant

4.8. Evaluating the Yield in Lady’s Finger Plant

4.9. Evaluating the Yield in Green Gram Dhal Plant
4.10. Germination Rate of Plants
4.11. Evaluating the Growth of Plants in First Few Weeks

4.12. Evaluation of the Growth of Selected Plants

4.13. Test for Color Fastness

4.14. Test for Antimicrobial Property

4.15. Test for Absorbency and Wetablity

4.1. EVALUATION OF THE PREPARED BLOWROOM COTTON WASTE COMPOST 

The results of evaluation of various parameters of the blowroom cotton waste compost are shown in the Table-I.
TABLE – I
EVALUATION OF THE PREPARED BLOWROOM

COTTON WASTE COMPOST

	S. No
	Parameters
	Values

	1. 
	pH
	7.20

	2. 
	Electrical conductivity EC (dS/m)
	1.85

	3. 
	Total nitrogen (%)
	0.62

	4. 
	Total phosphorous (%)
	0.35

	5. 
	Total potassium (%)
	0.52

	6. 
	Organic carbon (%)
	12.1

	7. 
	Copper (mg/kg)
	180

	8. 
	Zinc (mg/kg)
	210

	9. 
	Iron (mg/kg)
	35

	10. 
	Manganese (mg/kg)
	12



The evaluation of the prepared blowroom cotton waste biocompost is given in Table - I. The compost is tested for evaluating the composition of various micro and macro nutrients present. The report enumerated the pH level as 7.2, Electrical conductivity as 1.85 (dS/m). The total NPK is estimated to be 0.62 %, 0.35% and 0.52% respectively. The organic carbon is estimated to be 12.1%, Copper 180 mg/kg, Zinc 210 mg/kg, Iron 35 mg/kg, and Manganese 12 mg/kg respectively. Hence it may be concluded that the prepared blowroom cotton waste biocompost could be used instead of farmhouse waste compost or combined with it. The above results tune with the study conducted by Zacharia and Krishnan, (2003) who prepared an organic manure using cotton waste.
4. 1. 2. COMPARISON OF THE PREPARED BLOWROOM COTTON WASTE BIOCOMPOST WITH STANDARD COMPOST

           
The results of the blowroom cotton waste biocompost is compared with various compost prepared with farmyard waste, slaughter waste, human and animal excreta are presented in the Table – II and Figure – I.
TABLE – II

COMPARISION OF PROPERTIES OF COMPOST
USING VARIOUS SOURCES
	ITEM
	Blowroom Cotton 

Waste Biocompost 

(%)
	Farm

House

Waste 

(%)
	Slaughter

House

Waste 

(%)
	Human

and

Animal

Excreta 

(%)

	NITROGEN
	0.62
	0.4 - 0.8
	8 – 11
	5 - 7

	PHOSPHOROUS
	0.35
	0.2 - 0.5 
	3 – 3.5
	3 – 5 

	POTASSIUM 
	0.52 
	10.8 - 1.5
	2 – 2.5
	1 – 2.5 

	CARBON
	12.1
	12 - 17
	14 – 17
	10 – 55


The comparative analysis showed in the above Table - II reflects that the nitrogen content of the blowroom cotton waste biocompost is comparable to the farm house waste compost. Phosphorous of the blowroom cotton waste biocompost is appreciable with farm yard waste compost and but very low compared to house waste compost and human and animal excreta compost. The potassium content of blowroom cotton waste biocompost is a little lower than the other sources. However the carbon content is equally good than human excreta and farm house waste but little lower when compared to house waste compost. Thus it may be concluded that the blowroom cotton waste biocompost had good composition of nitrogen, phosphorous, potassium and carbon and so it can be supplemented for or with farmyard waste compost. 
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4. 2. EVALUATION OF THE LEAF AREA INDEX OF COTTON PLANT


The leaf area index of cotton plant grown using blowroom waste cotton biocompost and medical waste decompost are shown in the Table – III and Figure - II
TABLE - III

LEAF AREA INDEX OF COTTON PLANT
	S. No
	Parameters
	Sample
	Max length
	Min length
	Mean
	Gain or

loss over

original
	Gain

or

loss %
	F

value

	1.


	LENGTH


	CP
	6.1
	4.5
	5.45
	-
	-
	42.5

	
	
	BW
	12
	8
	9.04
	3.59
	65.87
	

	
	
	MW
	6.6
	5
	6.25
	0.8
	14.6
	

	2.


	WIDTH


	CP
	7
	4.2
	5.71
	-
	-
	0.74

	
	
	BW
	11
	8
	9.31
	3.6
	63.04
	

	
	
	MW
	42
	20.2
	5.82
	0.11
	1.92
	

	3.
	AREA
	CP
	42
	20.2
	31.5
	-
	-
	3.54

	
	
	BW
	121
	64
	84.7
	53.2
	168.8
	

	
	
	MW
	42.25
	20
	36.6
	5.1
	16.1
	


The above Table III indicates the length, width and total leaf area of cotton plant (C). The mean length of the leaf is maximum as 9.04cm for plant grown using cotton biocompost (BWC) and minimum 5.45 in the control pot (CPC). With reference to the width of the leaf and leaf area the maximum and minimum mean is observed in the plants grown using blowroom waste cotton biocompost (BWC) and control pot (CPC) as 9.31, 5.71, 84.7 and 31.5 respectively.  The f value for length, width, area is calculated as 42.5, 0.74, and 3.54 cm respectively. Thus it can be concluded that the cotton plant grown using blowroom waste cotton biocompost is found to have better growth in leaf area, length and width.

[image: image2.emf]0

10

20

30

40

50

60

70

80

90

Length  Width Area

Figure -II

LEAF AREA INDEX OF COTTON PLANT

CP

BW

MW

4.3. EVALUATION OF THE ROOT AND SHOOT LENGTH OF  

       COTTON PLANT
The root and shoot length of cotton plant are shown in the Table IV and         Figure – III.
TABLE – IV

THE ROOT AND SHOOT LENGTH OF COTTON

	S. No
	Parameters
	Sample
	Max length
	Min length
	Mean
	Gain or

loss over

original
	Gain

or

loss %
	F

value

	1.


	ROOT LENGTH


	CP
	15
	11
	13
	-
	-
	34.40

	
	
	BW
	18
	10
	15.3
	2.3
	17.69
	

	
	
	MW
	3
	11
	6.8
	6.2
	47.6
	

	2.


	SHOOT LENGTH


	CP
	19
	35
	30.2
	-
	-
	6.638

	
	
	BW
	64
	33
	41.7
	11.5
	38.07
	

	
	
	MW
	40
	26
	32.8
	2.6
	8.60
	


Vermicomposting of wastes using earthworms improves soil structure and help plants to develop longer and more penetrating roots view Vijaya at al. (2002). From the Table – IV and Figure – III, it is clear that the mean root length of the cotton plant is maximum in the pot grown using the prepared blowroom cotton waste biocompost (BWC) and minimum in the pot with medical waste decompost as bedding material (MWC) as 15.3 and 3 respectively.  Similar result is observed from the values of shoot length. Hence it can be concluded that the root and shoot length of the cotton plant grown using blowroom waste cotton biocompost have a very positive difference compared to the other pots. 
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4.4. EVALUATION OF THE ROOT AND SHOOT LENGTH OF 

       MARIGOLD PLANT

The results the root and shoot length of marigold plant are presented in the    Table VI and Figure – V.

TABLE - V

THE ROOT AND SHOOT LENGTH OF MARIGOLD PLANT
	S. No
	Parameters
	Sample
	Max length
	Min length
	Mean
	Gain or

loss over

original
	Gain

or

loss %
	F

value

	1.


	ROOT LENGTH


	CP
	35
	10
	19.7
	-
	-
	0.20

	
	
	BW
	48
	7
	17.7
	2
	10.5
	

	
	
	MW
	36
	3
	16.3
	3.4
	17.2
	

	2.


	SHOOT LENGTH


	CP
	62
	28
	39.9
	-
	-
	5.33

	
	
	BW
	85
	43
	60
	20.1
	50.37
	

	
	
	MW
	36
	3
	16.3
	23.6
	59.14
	


The Table – V and Figure – IV, show the mean root length is maximum in the control pots (CPMG) and minimum in the pot with medical waste as bedding material (MWMG) as 19.7 and 17.7 respectively. The mean shoot length is found to be maximum for blowroom waste cotton biocompost sample, minimum in medical waste. Hence it can be concluded that the blowroom cotton waste biocompost had good results on the shoot length more than the root in marigold plants.
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4.5. EVALUATION OF THE ROOT AND SHOOT LENGTH OF 

       LADY’S FINGER PLANT
The results of the root and shoot length of lady’s finger plant are shown in the Table VI and Figure – V.

TABLE - VI
THE ROOT AND SHOOT LENGTH OF LADY’S FINGER PLANT

	S. No
	Parameters
	Sample
	Max length
	Min length
	Mean
	Gain or

loss over

original
	Gain

or

loss %
	F

value

	1.


	ROOT LENGTH


	CP
	10
	8
	9.1
	-
	-
	36.50

	
	
	BW
	12
	9
	11.1
	2
	21.97
	

	
	
	MW
	8
	3
	6.7
	2.4
	26.37
	

	2.


	SHOOT LENGTH


	CP
	19
	12
	16.6
	-
	-
	54.01

	
	
	BW
	32
	22
	26.9
	10.3
	62.04
	

	
	
	MW
	8
	3
	6.7
	9.9
	59.63
	



From the Table – VI and Figure – V, it is eminent that root length is maximum in the pots grown using the prepared blowroom waste cotton biocompost (BWLF) and minimum in the pot with medical waste decompost as bedding material (MWLF) as 11.1 and 6.7 respectively. A similar result is observed from the values of shoot length. Hence it can be concluded that the blowroom waste cotton biocompost had good results on the root and shoot length.  
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4.6. EVALUATION OF THE ROOT AND SHOOT LENGTH OF GREEN 

      GRAM DHAL PLANT

The results of the root and shoot length of green gram dhal plant are shown in the Table VII and Figure – VI.

TABLE - VII
THE ROOT AND SHOOT LENGTH OF GREEN GRAM DHAL PLANT
	S. No
	Parameters
	Sample
	Max length
	Min length
	Mean
	Gain or

loss over

original
	Gain

or

loss %
	F

value

	1.


	ROOT LENGTH


	CP
	4
	2
	3.8
	-
	-
	40.96

	
	
	BW
	6
	3
	5.2
	1.4
	36.84
	

	
	
	MW
	3
	1
	1.75
	2.05
	53.94
	

	2.


	SHOOT LENGTH


	CP
	12
	8
	10.8
	-
	-
	126.31

	
	
	BW
	15
	12
	13.8
	3
	27.71
	

	
	
	MW
	6
	3
	5.35
	5.45
	50.46
	



From the Table – VII and Figure – VI, the values shows that the mean root length is maximum in the plant grown using blowroom cotton waste biocompost (BWGD) followed by the control pots (CPGD) and pot with medical waste decompost as bedding material (MWGD) as 5.21, 3.8 and 1.75 respectively. The mean shoot length is found to be maximum for blowroom cotton waste biocompost sample and minimum in medical waste. Hence it can be concluded that the blowroom cotton waste biocompost had good results on the root and shoot length of green gram dhal. 
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4.7. EVALUATING THE YIELD IN MARIGOLD PLANT


The yield from the marigold plant is presented in Table VIII and Figure VII.
TABLE - VIII
TOTAL YIELD IN MARIGOLD PLANT

	LF
	CPLF
	BWLF
	MWLF

	Total number of flowers

After 3 months
	3
	12
	5

	Total number of buds

After 3 months
	4
	3
	1


FIGURE VII
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As per the observations recorded in the Table - VIII and Figure – VII, the plant supplemented with the prepared blowroom waste cotton biocompost gave the maximum yield of the highest with 12 flowers. The buds were maximum for the control pot (CPMG). Thus the observation can be concluded that the prepared blowroom waste cotton biocompost is effective for the growth of marigold plant.
4.8. EVALUATING THE YIELD IN LADY’S FINGER PLANT



The yield of the lady’s finger plants grown is presented in the Table – IX and Figure - VIII  
TABLE IX

TOTAL YIELD IN LADY’S FINGER
	LF
	CPLF
	BWLF
	MWLF

	Total number of vegetables

in lady’s finger plant

After 3 months
	3
	14
	2


FIGURE – VIII
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As per the observations recorded in the Table – IX and Figure – VIII, the plant supplemented with the prepared blowroom waste cotton biocompost gave the maximum yield of 14 pods of lady’s finger. Thus it can be concluded that the prepared blowroom cotton waste biocompost is effective for the growth of lady’s finger.

4.9. EVALUATING THE YIELD IN GREENGRAM DHAL PLANT

The yield of the green gram dhal plant is shown in Table X and Figure IX. 
TABLE – X

TOTAL YIELD IN GREEN GRAM DHAL
	LF
	CPGD
	BWGD
	MWGD

	Total number of pods
in green gram plant

After 3 months
	-
	11
	3


FIGURE IX
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As per the observations recorded in the Table - X and Figure – IX, the plant supplemented with the prepared blowroom cotton waste biocompost gave the maximum yield of the highest number of pods. There were a total of 11 pods from the BW plant. The control pot did not survive longer and produced no yield. However marigold gave a yield of three pods. It may conclude that the prepared blowroom cotton waste biocompost is effective on producing a good yield on plants.

4.10. GERMINATION RATE OF PLANTS

TABLE – XI

GERMINATION RATE OF THE PLANTS
	SAMPLE
	TOTAL NO OF SEEDS HARVESTED
	TOTAL NO OF SEEDS GERMINATED
	GERMINATION PERCENTAGE

%


	CP
	C
	20
	13
	65

	
	MG
	20
	5
	25

	
	LF
	20
	8
	40

	
	GD
	20
	7
	35

	BW
	C
	20
	16                      
	80

	
	MG
	20
	9
	45

	
	LF
	20
	18
	90

	
	GD
	20
	11
	55


	MW
	C
	20
	2
	10

	
	MG
	20
	6
	30

	
	LF
	20
	8
	40

	
	GD
	20
	4
	20


From the above Table – XI, it is evident that the plants grown using blowroom cotton waste biocompost (BW) had better germination rate compared to the control (CP) and medical waste pots (MW). The germination rate is found maximum 90% in lady’s finger plant from blowroom cotton waste biocompost plant. The minimum is observed in cotton plant grown in medical waste decomposed bedding.

4.11. EVALUATING THE GROWTH OF PLANTS IN FIRST FEW WEEKS

From the Table – XII, the growth of the plants are visible from the tabulated values of number of seeds germinated in the first few weeks after cultivating.  

TABLE – XII

GROWTH OF PLANTS

	NO 

OF 

DAYS
	CPC
	CPLF
	CPMG
	CPGGD
	BWC
	BWLF
	BWMG
	BWGGD
	MWC
	MWLF
	MWMG

	6TH Day
	-
	-
	-
	-
	3
	-
	-
	-
	-
	-
	-

	12TH Day
	9
	2
	2
	4
	12
	7
	4
	11
	4
	-
	1

	18TH Day
	9
	7
	5
	8
	13
	13
	16
	13
	9
	6
	5


            
The above table indicates the growth of the plants in the initial period of growth. The BWC is the first plant to germinate, three seeds from the cultivated group. At the end of 12days the maximum sprouts of 12 was seen in BWC and minimum in 1 from MWMG. After 18 days, the maximum 16 is recorded from the BWMG sample and minimum 5 in CPMG and MWMG. 
4.12. EVALUATION OF THE GROWTH OF SELECTED PLANTS

From the Table – XIII, the growth of the plants are visible from the tabulated values.  
TABLE – XIII

EVALUATION OF THE GROWTH OF SELECTED PLANTS
FROM DEC 25th TO FEB 23rd
	DATE
	PLANTS IN CONTROL POT
	PLANTS IN BLOWROOM WASTE
	PLANTS USING MEDICAL WASTE

	
	CPC
	CPLF
	CPMG
	CPGD
	BWC
	BWLF
	BWMG
	BWGD
	MWC
	MWLF
	MWMG
	MWGD

	19/01/08
	10
	7
	5
	12
	9
	13
	18
	14
	9
	6
	6
	5

	24/01/08
	11
	7
	5
	9
	10
	15
	21
	14
	9
	6
	4
	6

	28/01/08
	11
	8
	5
	9
	14
	18
	23
	14
	14
	6
	4
	6

	08/02/08
	13
	15
	11
	9
	16
	18
	27
	14
	15
	12
	9
	5

	19/02/08
	16
	15
	17
	9
	24
	26
	30
	15
	22
	13.5
	20
	4

	22/02/08
	18
	17
	24
	9
	27
	30
	35
	15
	25
	16
	25
	4

	01/03/08
	23
	18
	33
	9
	31
	30
	42
	15
	26
	16
	39
	4

	10/03/08
	29
	-
	35
	-
	40
	30
	60
	15
	28
	35
	48
	-

	18/03/08
	24
	-
	40
	-
	41
	34
	60
	15
	34
	35
	52
	-


The table indicates that the growth rate for the selected samples in pot culture study. On examining the control pot, the maximum growth is 40 cms in CPMG and minimum 24 cm in CPC. The maximum growth 60 cms is seen in BWMG and minimum 15cms in BWGD. The maximum growth in medical waste is 52 cms in the MWMG and minimum 34 cms in MWC.  

4.13. TEST FOR COLOR FASTNESS 
Shade will vary depending on the age of the plant, ingredients, season, and geographical conditions say Seri, (2000). Hence the color fastness property of the dyed sample is presented below. 
COLOR FASTNESS PROPERTY OF THE DYED SAMPLE

	Samples
	Colour fastness

	
	Sunlight
	Washing 
	Dry crocking
	Wet crocking

	C1
	4/5
	4/5
	4/5
	3/5

	C2
	4/5
	4/5
	4/5
	3/5

	S1
	4/5
	3/5
	4/5
	3/5

	S2
	4/5
	4/5
	4/5
	3/5


1- Very poor       2 - Poor       3 - Moderate  4 – Good    5 -  Excellent    

From the above table it is clear that all the dyed cotton and silk samples had very good colour fastness. With reference to fastness to sunlight, washing, dry and wet crocking except sample S1 which shows moderate colour fastness to washing.

Hence it could be concluded that the flowers grown using blowroom cotton waste biocompost had similar properties as flowers grown elsewhere. The dyed fabric is tested for color fastness property. 
4.14. TEST FOR ANTIMICROBIAL PROPERTY

The fabric dyed using both the flowers from the market and the flowers grown using the blowroom cotton waste biocompost was tested for antimicrobial activity by parallel streak method. From the visual observation, it is clear that the zone of inhibition is indicative of the toxic nature of the dye with respect to the growth of bacteria and hence it could be concluded that the flowers obtained from the prepared from the blowroom cotton waste biocompost could be used as a source for antimicrobial finish say Teli et al. (2007). Reduction in the wetability of dyed cotton sample proves that the treated fabric has a coat of dye which in turn retains antibacterial materials comments Premalatha and Nagarajan, (2007). Thus to conclude, flowers obtained from the blowroom cotton waste biocompost had better antimicrobial ty. 
4.15. TEST FOR ABSORABNCY AND WETABLITY

4.15.1. SINKING TEST

The ability of the fabric to sink is tested by dropping the fabric from a particular height. The total time taken for the original and cotton dyed fabric to completely sink were 3.12 and 3.20 mins. Similarly the silk original and dyed samples took 1.50 and 1.20 minutes respectively. Hence it could be concluded that the dyed with the dye extracted from the marigold grown using blowroom cotton waste biocompost samples have better absorbency property. 

4.15.2. CAPILLARY RISE


The results showed that the original and cotton dyed samples took 2.07 and 2.25 minutes to become wet fully. With regard to original and dyed silk samples, the complete wetability was observed after 1.27 and 1.42 minutes respectively. The results prove that the dyed samples took more time to completely wet. This may be due to the fact that the dyes formed a layer on the surface of the fiber preventing quick absorption of water. 

4.15.3. DROP TEST

The results of the drop test reveal that the original and cotton dyed sample took 40 and 45 seconds to absorb single drop of water and original silk and silk dyed sample took 20 to 25 seconds to absorb single drop of water respectively. This concludes that the dyed samples took higher time to absorb water.  

5. SUMMARY AND CONCLUSION

“Treat the Earth well. It was not given to you by your parents.

It was loaned to you by your children”

Textile is one of mankind’s first industry which enjoys a special status in the society because of its rich tradition and cultural heritage ever since human civilization began. The industry is highly process oriented in which a number of steps are involved in transformation of raw fiber into a finished product. By general law of nature, “Production is always associated with some form of pollution”. On viewing this, undoubtedly, textile industry exorcises maximum effluent and toxic substances to Mother Nature.

Human lifestyle has changed tremendously and increasing population has made this disposal a threat since the land is used for construction purposes. Waste is now recognised as a tax, a real menace to the entire humanity and our people. The worms are used to decompose waste into compost. Each one of the earth's five million invertebrate species plays a role in this ecosystem and it is believed to each fertile soil of this earth must once have passed through the “intestines of the earth”, the earthworms. 

In the recent scenario, cotton production uses about 25% of the world’s insecticides unlike the past. Large quantities of chemicals are being used to merely increase the production and productivity with least concern about the harmful effects on the next generation. Cotton processing also, lets out various wastes at every level of production and processing, in which is most of the wastes are reused. One such unnoticed, is the waste from the Open End Spinning Mills (OESM), which uses the blow room waste to produce low count textile materials like floor mats. This can be decomposed into highly beneficial and valuable compost that can be used as a supplement to increase soil fertility by creating home for millions of microorganisms. In the latest trend the use of natural fertilisers, compost and soil amendment techniques have enabled organic cotton to a viable enterprise. 
We all moan and groan about the loss of the quality of life through the destruction of our ecology, and yet each one of us, in our own little comfortable ways, contribute daily to that destruction. We know the science, we see the threat, and this is high time for action. Recollecting the words of the father of our nation Mohandas Karamchand Gandhi “You must be the change you wish to see in the world”, the investigator pioneering in the field of textiles has made an attempt to initiate all that mankind has to do and must do. The study is targeted on application of the concept for the recycling of used textile materials like apparels, hazardous hospital waste, diapers and sanitary pads.

Considering the above facts the investigator planned to carry out a research work titled “Efficacy of Biocompost Evolved from Selected Cotton Waste”.
The main objectives of the study are to:

· collect and decompose selected cotton wastes,
· enrich the decomposed cotton waste through vermicomposting and enzyme biotechnology,
· evaluate the properties of the prepared cotton waste biocompost and
· analyze the efficacy of the prepared cotton waste biocompost using pot culture study.

EXPERIMENTAL PROCEDURE


The willow waste/ microdust from spinning mills and medical waste from selected clinics were collected for the study. In order to recycle the selected waste decomposing was necessary. Hence, the collected waste materials were mixed with cow dung in the ratio 1:1. To increase the activity of decomposing enzymes namely cellulase and amylase were extracted from trichoderma species and Aspergillus niger respectively was also prepared and added to the decomposing cotton waste. The cotton waste collected from blowroom waste cotton compost was completely decomposed after 20 days. Unlike the medical waste which was partially decomposed.

A pilot study was conducted to know the survival of earthworms in blowroom waste cotton decomposed and the medical waste decomposed materials. The results of the pilot study proved that blowroom decomposed material was suitable for earthworms hence vermicomposting was carried out using blowroom cotton waste alone. Effective microorganisms (EM technology) were used in the study to improve the decomposing rate of wastes. Composting process was marked complete when the mixture turned into light brown vermicasts. Care was taken to maintain the pH, temperature, moisture of vermibed. After fourteen days when the compost was complete the biocompost was dried in shade and stored in clean place away from sun. In order to study the efficacy of the prepared blowroom cotton biocompost and medical waste pot culture study was carried out. Considering the threat of pesticides on cotton cultivation, cotton plant was selected as one of the plants for study. Considering the quick growth of flowering properties marigold, lady’s finger and green gram dhal were also selected as samples for pot culture study. 

Cotton seed (MCU-13 variety) was selected for its popularity in the south region, short life span and extremely good fiber qualities. The seeds were purchased from the Department of Cotton, Central Institute of Research on Cotton Technology, Coimbatore. The seeds for marigold, lady’s finger and green gram dhal were purchased from TamilNadu Agriculture University, Coimbatore. Twelve medium sized earthern pots of dimension 12”x8” were cleaned and labeled as per nomenclature given below.

	SAMPLE
	NOMENCLATURE

	BLOWROOM WASTE
	BW

	CONTROL POT
	CP

	MEDICAL WASTE
	MW

	COTTON
	C

	LADY’S FINGER PLANT
	LF

	GREENGRAM DHAL PLANT
	GD

	MARIGOLD
	MG


Based upon research studies red soil, river sand in the ratio of 1:1 was added in the control pots. The blowroom waste cotton compost and medical waste were mixed in the ratio of 1:3:3 (red soil: river sand: prepared compost/medical waste). These soil mixtures were filled in the respected named pots and seeds are sown. The prepared blowroom waste cotton compost was also tested for various parameters like pH, electrical conductivity, nitrogen, phosphorous, potassium, organic carbon, copper, zinc, iron and manganese. In order to evaluate the efficacy of the prepared blowroom waste cotton biocompost and medical waste germination rate, height, root and shoot length, total yield were noted for all the four types of plants. Leaf area index was also noted for cotton plant. The properties of marigold flower were also evaluated with respect to dyeability, antimicrobial activity and absorbency. 

RESULTS 

The findings of the research work were as follows.
· Parameters of prepared blowroom waste cotton waste biocompost:

 The tested biocompost showed the values pH 7.20, Electrical conductivity EC 1.85 dS/m, Total nitrogen 0.62%, Total phosphorous 0.35%, Total potassium 0.52%, Organic carbon 12.1%, Copper 180 mg/kg, Zinc 210 mg/kg, Iron 35 mg/kg and  Manganese 12  mg/kg respectively. 
· Leaf Area Index of the Cotton Plant

The leaf area of cotton plant was found to be maximum 84.7 cm in BWC and minimum in the CPC 31.5 cm. The length of the leaf was found to be maximum 9.04 cm in BWC and minimum in the CPC 5.45 cm.  The width of the leaf was found to be maximum 9.31cm in BWC and minimum in the CPC 5.71cm

· Root and Shoot Length of Cotton Plant

The root length of cotton plant was found maximum 15.3 cm in BWC in and minimum in MWC 6.8 cm. The shoot length of cotton plant was found maximum 41.7 cm in BWC in and minimum in CPC 30.2 cm. 

· Root and Shoot Length of Marigold

The root length of marigold plant was found maximum 19.7 cm in the CPMG and minimum in MWMG 16.3 cm. The shoot length of marigold plant was found maximum 60 cm in BWMG and minimum 16.3cm in MWMG.  
· Root and Shoot Length of Lady’s Finger

The maximum and minimum root length of lady’s finger plant is 11.1 cm in BWLF 6.7 cm in MWLF respectively. The shoot length of lady’s finger plant was found maximum 26.9 cm in BWLF and minimum in CPLF 16.6 cm. 
· Root and Shoot Length of Green Gram Dhal

The root length of green gram dhal plant was found maximum 5.2 cm in BWGD and minimum in MWGD 1.75 cm.  The shoot length of cotton plant was found maximum 26.9 cm in BWGD and minimum 5.35 cm in MWGD.  
· Yield of the Grown Plants

On evaluating the marigold plant the maximum 12 flowers and 3 buds were from the flowers BWMG and minimum 5 flowers 1 bud in MWMG. The maximum yield in lady’s finger was 14vegetables in BWLF and minimum 2 vegetables in BWLF. The observations on the yield of pods were found to be maximum of 11 in BWGD and minimum 2 in MWGD.

· Germination Index

The germination rate of the plants was found maximum of 90% in BWLF and minimum 10% in MWC. After 18 days, the maximum 16 germinated plant was recorded from the BWMG sample and minimum 5 in CPMG and MWMG. 

· Growth Rate of Plants

On viewing the total mean growth, the maximum and minimum growth was observed as 60cms in BWMG and minimum 15cms in BWGD. 
· Colour fastness and wetability of the fabrics dyed with marigold flowers grown using blowroom waste cotton biocompost

The dyed fabric was tested for fastness to sunlight, washing, dry and wet crocking among the samples S1 which showed moderate colour fastness to washing. Sinking test show that time taken for the original and cotton dyed fabric to completely sink was 3.12 and 3.20 mins. Similarly the silk original and dyed samples took 1.50 and 1.20 minutes respectively. The results of capillary rise test showed that the original and cotton dyed samples took 2.07 and 2.25 minutes to become wet fully. With regard to original and dyed silk samples, the complete wetability was observed after 1.27 and 1.42 minutes respectively. The results of the drop test reveal that the original and cotton dyed sample took 40 and 45 seconds to absorb single drop of water and original silk and silk dyed sample took 20 to 25 seconds to absorb single drop of water respectively.

CONCLUDING COMMENTS
“Bits of paper, bits of paper, makes the place dirty, pick them up” is one of the most common preschool rhyme sung throughout the globe irrespective of caste, nationality or language. But in this digital era what’s next? Is the biggest question mark. Will the answer be “throw it in the bin at home, then into the city landfills, which in turn cause pollution resulting in ecological balance.”, if so what’s next..?.

The right and timely answer can only be “Recycle it” to the maximum such that the word “wastes” could be removed from the lexicon. Screening this notion, the researcher has emphasized the reuse and recycle of blowroom cotton waste and medical waste to solve one of the major problems of pesticides and heavy reliance on chemical fertilisers. The results have laid a new rather strong foundation to use cotton waste especially the willow waste and microdust to effective growth of plants. This is a new beginning which will throw smiles on my poor hard toiled farmer by reducing the dependence on costly and hazardous chemicals and pesticides. The mill owners and hospital management can be guided on safe disposal and reuse of the hazardous wastes sourcing out from them.

The awareness about textile recycling and related issues is gaining much importance in recent days. Now let every individual and institution think and act as a responsible trustee of Earth, seeking choices in ecology, economics and ethics that will provide a sustainable future, eliminate pollution, poverty and violence, awaken the wonder of life and foster peaceful progress in the human adventure. The topic has been discussed briefly because unless we change the direction we are heading, we might end up where we are going. At the end of the day everyone should for it.

RECOMMENDATIONS 

· Due to time constraint complete decomposition of medical waste could not be studied. Also, the entire growth of cotton plant could not be found out, which might have highlighted production of organic cotton. 

· It can be further extended on to comparing the fiber properties of the plant cultivated using cotton compost and the commercial fertilisers.

· The study can be extended to facilitate on large scale commercialization of the concept of transforming willow waste/ microdust into economically viable cotton biocompost.

· The theory can be made more effective by integrating farmers and mill owners so that this can be foreseen as an income generation benefiting both the farmer and the mill owners. 
· The research was focused on selected cotton waste, namely willow waste/ microdust and medical wastes.  It can be advanced onto decomposing other types of textile materials like upholstery, t-shirts, woolen sweater, leather shoes, used apparels, knitting industry waste, scrap and yarn wastes, disposals like wipes, sanitary napkins, diapers.

· The investigation can also be applied for treating the poisonous sludge of the dyeing industry effluent waste and its efficacy can be studied.  

LIMITATIONS 
"Every good cause is worth some inefficiency"

· Due to lack of time biocotton compost was not tested for the complete life cycle of cotton plant.

· Various other cotton byproducts like stalks, fly waste, comber waste can also be focused on for suitable other end uses. 

· Owing to lack of finance and resource insufficiency the study was targeted on pot culture study rather than directly to the plants in field.
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