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INTRODUCTION

The enormous change that have affected  the wellbeing of the world in and every direction during the last hundred years as well as those at the present time have crowed so quickly upon us to prevent us judging adequately of their true relative importance. Our being in constant touch with them and surrounded by their effects cause us to fail in conceiving their magnitude or appreciating their worth at its real value. History is often marked by the materials and technology that reflect human capability and understanding. 

The history of fibers is as old as human civilization. Many time scales begins with the Stone age, where many cloths were probably made from animal skins. But the availability of such clothing depends upon the availability of right animals. Quite often substitute materials would have been useful and eventually man found them in the shape of leaves and plants stems. These he interlaced to form clothing of a kind, but it could not have been very effective for comfort, protection or fit. But these unknown and primitive technologists of pre-history were experimenting in other directions. At some point they discovered that the long fibers produced by plants and animals could be twisted together to form a thread. These threads could then be interlaced to provide warm, flexible and supremely comfortable materials as such as he had never known before. The recorded oldest indication of fiber usage comes with the discovery of flax and wool fabrics at the excavation sites of swiss lake inhibitions in the 6th and 7th century BC. Starting with 500 AD the pages of textile history have grown richer with inventions and technological advancements to reach the stage, where it stands today.

As competition always create a better market, competitive threat from synthetic fibers resulted in an in depth search to develop new and improved sources of natural fibers with greater yields. It further improved the production and processing methods and modified the fiber, yarn, and fabric properties. Moreover there is a greater awareness of the need for materials in an ever expanding world of population and increasing affluence. “Environmental issues: Technological options for textile industry” is one of the themes which is dominating the textile industry today. Physical and chemical methods of pollution control were always in the forefront because they are easy to understand, easy to control, and were reproducible. Biodegradation, the real mechanism of nature of balancing the materials, was always found to be incompletely understood, unpredictable and uncontrollable if we have to adapt it in the form of biological treatment methods. A better option then is to modify our materials, processes and products in such a way that we can rely upon the biodegradation in nature .We are slowly changing our philosophy and are not merely targeting for clean up or removal of pollutant but are aiming for prevention of pollution or facilitating biodegradation. Manufacturing process are rapidly changing and biodegradable products are fast replacing man-made difficult to degrade products. Governmental regulation and growing environmental awareness throughout the world have focused the recent researches to produce what is needed for the wellbeing and quality of human life and the efforts are going to develop eco‑friendly and biodegradable fibers.

Nature claims to be the biggest reserve of a large number of invaluable natural fibers yet to be exploited. In the complex designs and structures of the higher plants, nature has used fiber as the basis of the strength providing skeleton. Bundles of fibers bound together by natural gums and resins, run through the roots, stems and leaves of the plants can be used as the raw materials for fabricating material, structures, tools and equipments. All fibers are similar in that they are a schlerenchyma cell that serves as the part of the plant skeleton. They are predominantly long cells with thick cell walls, small cavities and usually pointed ends. The fibers may occur in almost any part of a plant: stem, leaves, fruits and seeds. The four main types grouped according to their origin include bast fibers, leaf fibers, seed fibers and miscellaneous fiber types, says Jefferson (2005).

Colocasia esculenta or Taro, a member of the Araceae family is a herbaceous plant grown mostly as a staple or subsistence crop throughout the tropics, subtropics and warmer regions of many countries, views Chavali (2004).It is the most important plant in Hawaiian culture, who considered it as first born and superior to man. Taro is believed to be one of the oldest cultivated plants known to man for its edible corms as well as for its medicinal and other traditional uses. (www.bellaonline.com.). The plant consists of large leaves on long erect petioles and one or more underground corms. The outer skin is blessed with enormous fibrous tissues, which stretches its hand to suit to the increasing demand for eco – friendly fibers in our country.

The performance of the end product depends upon the quality of the raw material. The quality of the raw material is determined by the conditions under which it is manufactured. Fiber extraction is the complex process of separating the fibers from the woody tissues and other vegetable matters attached to it. 

“The spinning wheel is a hand maid of agriculture

And the handloom is the nation’s second lung”








           Mahatma Gandhi

Yarn occupies the intermediate position in the manufacture of fabric from the raw material. Starting from the first Stone age man has been skillfully making yarn by twisting together the long, thin strands of plants or animals. During the 18th and 19th centuries, the spinning was caught up in industrial revolution leading to the mechanization and refinement of the process of making yarn from spinning wheel to ring spinning.

Weaving is the most ancient art with the exquisite signature of Indian tradition. The origin of weaving can be traced back to the Indus valley civilization or to the stories of various epics. It is thought that weaving is developed out of basket and mat making, in which relatively resistant plant materials were interlaced with out the use of any special apparatus. Weaving machines are one of the earliest machines turned out by the innovative spirit of man of the machine age. Even though inventions in mechanics, electronics and machinery led to the development of principally new and still more sophisticated production systems, handloom survived as the most versatile means of producing eye appealing fabrics with intricate designs and structures.

Unconventional natural fibers find applications in wide areas from clothing to technical textiles. Nature is nourished with numerous such fibers which are to be explored and effectively utilized. The small fibers contained in the structure of the plants were the most suitable materials for such uses and it is upon these fibers that the 21st century textile industry depends. 

Considering the above facts the investigator planned to carry out a research work titled “EXTRACTING, SPINNING AND WEAVING FABRIC FROM Colocasia esculenta PETIOLE”.
The main objectives of the study are to:

· Locate the Colocasia esculenta plant.

· Optimize the method of extracting fibers from Colocasia esculenta .

· Check the spinnability of the extracted fibers and weave the same. 
2.  REVIEW OF LITERATURE

Review of literature pertaining to the study “EXTRACTING, SPINNING AND WEAVING FABRIC FROM Colocasia esculenta PETIOLE” is given under the following heads :

2.1.
Textile Fibers

2.2.
Properties of Textile Fibers

2.3.
Classification of Textile Fibers

2.4.
Vegetable Fibers

2.5.
Colocasia esculenta : Taro, Dasheen
2.6.
Cotton Fibers

2.7.
Fiber Extraction

2.8.
Spinning

2.9.
Weaving

2.1
textile fiberstc "2.1 textile fibers"
The use of textiles for clothing, known to the mankind from the primitive age was later extended to household and domestic applications with progressive civilizations, say Khatua and Bardhan (2001). It has been the textile technologists persistent endeavor to decipher cheaper and copious supply of fibers that can replace or compete with the universally estamblished fibers like cotton, jute, flax, polyolefin, polyesters etc in terms of economic viability, abundance and properties, state Das et al. (2003).

Textile fibers are basic unit of raw materials having suitable length, pliability and strength for conversion into yarns and fabrics (The New Encyclopedia Britannica, 2002). It is the basic unit from which textile materials are made, view Fashola and Along (2002). Fibers are made up of long chain molecules running more or less in the direction of length axis, remarks Mahadevan (2001). This arrangement can be modified in the case of manmade fibers during the manufacturing process, quotes Saravanan (2005). It is a very small beam characterised by great length relative to its cross-section, explains Jewel (2005). They are unit of matter characterised by flexibility, fineness and a high ratio of length to thickness, defines Trotman (1990). They are the raw materials of the yarn into which they are spun, remarks Spencer (2001). They are the single most important starting materials in the textile, rope, cordage, paper and some parts of the plastics and building materials industries, enlists Sunmonu (2003).
2.2 
Properties of Textile fiberstc "2.2 Properties of Textile fibers"
Textile fibers differ in their properties, say Rawat and Goel (2001). The different physical structures of the fibers affect the properties of ultimate textile product, state Collier and Epps (1999). Colour of the textile fibers varies from yellow to off white to white or black, view Collier and Tortora (2001). Luster is the shine, sheen or brightness of a fiber caused by reflection of light, quotes Mullick (2004). Among the various fiber properties which influence the spinning performance or quality, fiber length is most important (Central Institute for Cotton Research, 1989). The length of the fiber will have an effect on the appearance of the yarn, into which it is made, opines Tortora (1982). In general a longer average fiber length is to be preferred because it is easier to process and produce more even and stronger yarn for the same level of twist, enlists Saville (1999).
Fiber fineness is expressed by the linear density of filaments which depends, to some extent, on the degree of filamentation at the carding stage, explains, Sur (2005). As the fiber become finer the number of fibers in the crossection of the yarn of a given linear density increases, which increases the total area of fiber contact compared to those having smaller specific surface, which prevent the slippage of yarn, states Basu (2005). In addition to this the finer fibers make a more pliable cloth which flatters the wearer, explain Smith and Ira (1982). The density of a fiber is an important characteristic, since it is on this property the covering power of the fiber as present in a fabric depends, states Vidyasagar (1998). So density plays a direct role in affecting the weight of the fabrics, say Morton and Hearle (1997). Density is the weight in grams per cubic centimeter, enlist Kadolph and Langford (2002). The common way of expressing density is as specific gravity, the ratio of the density of a substance to the density of water, quote Fritz and Cant (1988).

Cohesion is the resistance to separation of fibers in contact with one another in a fiber assembly, view McIntyre and Daniels (1995). Usually the more rigid the fiber lower its cohesion and lack of cohesion in a fiber leads to the uniform blending of this with a more cohesive fiber, say Gopalakrishnan and Kasinathan (1999). The mechanical properties of textile fibers - the responses to applied forces and deformations - are their most important properties technically, contributing both to the behavior of fibers in processing and to the properties of the final product, say Morton and Hearle (1997). Strength is the ability to resist stress and is expressed as tensile strength or as tenacity, state Kadolph and Langford (2002). The coarse fibers tend to take higher loads, but not in proportion to their area of cross-section, which means that the specific strength would show a decrease with the increase in cross-sectional area of the fiber, explain Singh and Sharma (2004). Tenacity of a fiber is in general directly related to the length of its polymers, degree of polymer orientation, strength and types of inter-polymer forces of attraction formed between its polymers, quote Gohl and Vilensky (1999).
Elasticity indicates how much a fiber will stretch and go back to its original length, view Lawler and Wilson (2002). Elasticity or elastic recovery is generally influenced by the extent of stretch, time during which the material is kept in stretched condition and the time taken to recover, enlists Mishra (2000). This property make the fabric drapable and wrinkle resistant, says Deulkar (1988). Flexibility is the ability to bend repeatedly with out breaking, state Hollen et al. (1988). According to this property, textile fibers should be pliable so that it can wrap around other fibers during spinning, explains Murthy (1987).

Moisture regain is the bulk uptake of water in to a material, says Warner (1995). The warmth of a fabric to a large extent is dependent upon the moisture absorption of the material, states Bhatnagar (2002). Different fibers express different thermal properties depending on the fiber type, atmospheric conditions and time of exposure, explains Shanmugasundaram (2006). Natural fibers begin to decompose without or before melting when heated, while most man-made fibers will melt before decomposition, views Ghosh (2004). In addition to all these properties the textile fibers must be amenable to dyeing process so that these materials can be presented to the public in pleasing and attractive colourings, quotes Hall (2004).

2.3
Classification of textile fiberstc "2.3 Classification of textile fibers"
Classification is a branching of whole discipline in different categories says Murthy (1987). The fiber, which is the raw material of fibrous goods, can be broadly classified into two categories according to its generation process, opines Nakamura (2000). They are natural fibers - which have existed for 4000 years or more and synthetic fibers - which appeared 100 years ago, view Gayathri and Krishnabala (2006). History reveals that natural fibers were the first generation fibers and since 1950 synthetic fibers or second generation fibers flashed across, quote Teli and Sayed (2001).

Natural fibers refer to all fibers that occur in fiber form in nature, says Bukayev (1984). It consist of any hair like raw material directly obtainable from an animal, vegetable or mineral source and convertible into nonwoven fabrics such as felt or paper or after spinning into yarns into woven cloth, (The New Encyclopedia Britannica, 1994). It has been used to make textiles since prehistoric time, because of their excellent performance, advocate Goel and Nishkam (2003). Natural fibers that occur in nature can be classified as vegetable, animal and mineral fibers, remarks Corbman (1983).

Vegetable fibers found in the leaves, stems and roots of the plants are based on cellulose and are bounded together by natural gums and resins, states Wikens (1982). These fibers are made up of sclerenchyma cells and have high length to diameter ratios, enlist Sayed and Marwaha (2006). The four major types of vegetable fibers are seed fibers, bast fibers, leaf fibers or vascular fibers and miscellaneous fibers, say Jefferson (2005) and (www.bookrags.com).

Animal fibers are produced from animals or insects and are protein in composition (www.textilefurnishings.com.). They include furs, wool, silk and hairs from animal (www.forsci.com.). These fibers are based on alpha-keratins, which are the proteins found in skin, horn and other tissues of animals, view Sunmonu (2003) and Carr (1995). Mineral fibers are mined from certain types of rocks, says Corbman (1983). They are naturally occurring fiber or slightly occurring fiber procured from minerals (www.en.wikipedia.org.).

Manmade fibers consist of regenerated cellulosic fibers, synthetic fibers and mineral fibers, points Nakamura (2000). These are fibers in which either the basic chemical units have been formed by chemical synthesis followed by the fiber formation or the polymers from natural sources have been dissolved and regenerated after passage through a spinneret to form fibers, states Needles (1981). Regenerated fibers were the first manmade fibers to be produced and in an attempt to copy nature, experiments were made to produce both artificial wool and silk type fibers, opines Wells (2000). They are cellulosic forms of regenerated cellulose using chemical wood pulp, says Storey (1992). Synthetic fibers are made entirely from chemicals and are usually derivatives from coal or oil, quote Heron and Ford (1989). They are produced from highly pure monomers under very strictly controlled standard conditions, say Datye and Vaidya (1984). Most important among them are polyamide, polyester, acrylics and polypropylene, views Vaidya (1988). Manmade mineral fibers are amorphous silicates combined with various metal oxides and additives (www.ncbi.nlm.nih.gov.).

2.4
vegetable fiberstc "2.4  vegetable fibers"
From earliest times, for the fulfillment of all needs man has looked towards natures, say Dutta et al. (2002). In the earliest form of clothing, different parts of the plant were taken as basic fibers, which were spun and woven into fabric, states Gupta (2000). India is blessed with plenty of renewable natural fiber resources obtained from the plant kingdom, enlist Samajpati et al. (2005).

Vegetable fibers are fibers, which come from plants or vegetation (www.mielkesfarm.com.). These fibers are elongate cells with tapering ends and very thick, heavily lignified cell wall (www.waynesword.palomar.edu.). A primary component of plant fiber is cellulose, views Wilding (1995), (Trace Evidence Procedures Manual, 2003). So they are also known as cellulosic fibers, quotes Clarke (2004). Bundles of these fibers found in plants provide strength for leaves, stems and roots, remarks Wickens (1982).

Bast fibers are obtained from the stalks of certain dicotyledonous plants, state Gillow and Sentence (1999). They are groups of long, thick-walled fiber cells usually occurring in the phloem parenchyma of stem (www.waynesworld.palomar.edu.). Multicelled fibers in this case can be readily split into finer cells which are manufactured into textile and coarser yarns, describes Grayson (1984). Leaf fibers, which are often referred to as hard fibers, are obtained from the leaves of monocotyledonous plants, which form the part of the fiber vascular system of leaves, says Burnharm (1980). Seed fibers are hair like out growths on the seeds of the plants (www.faculty.ucr.edu.). They exist as individualised units, of which cotton is the most important fiber (www.1911 encyclopedia.org.). The miscellaneous fiber type include strips of leaf skins such as coir and palm fibers, points Jefferson (2005).

The cultivation of vegetable fiber depends on various factors namely, type of soil, rain fall, irrigation system, fertilizers, crop diseases etc, remarks Singh (1999). Now a days about 90 per cent of natural fibers produced are of vegetable origin, of the vegetable fibers, cotton constitute nearly 80 per cent and other 20 per cent of the long vegetable fiber is made up by jute, flax, hemp, sisal, ramie, coir, abaca, henequen and pineapple, advocates Dutta (1994).

Natural cellulosic fibers are known to be biodegradable, ecofriendly and doesn’t harm the natural ecological balance of the environment, quote Venkiduswamy  et al. (2002). The twin virtues of vegetable fibers originating from plants as an annual renewable resource and as a biodegradable material have prompted researchers to discover them, points Arun (2003). In addition to this they are having acceptable specific strength properties for various end uses, low cost and enhance energy recovery, advocate Maniruzzaman et al. (2006).

Natural cellulosic fibers like cotton, jute, banana, wheat straw, pineapple, sisal and coir are available in large quantities, which are being used in conventional manner for making yarns, ropes, mats, decorative and fancy articles, say Teli et al. (2002) and Padmavathi and Naidu (1998). The various areas, where these fibers are used for different applications are, wearable textiles, household textiles and industrial textiles, based on the advantages obtained from different types of fibers, state Sakthivel et al. (2005).

2.5
Colocasia esculenta : Taro, Dasheentc "2.5 Colocasia Esculenta \: Taro, Dasheen"
Colocasia esculenta is a genus of six species of tuberous perennials belonging to the arum (Araceae), family, native to tropical Asia, where they grow in naturally moist areas, views Chavali (2004). In this genus the only recognized species is Colocasia esculentus, which is subdivided into C. esculentus var esculenta or Dasheen and C. esculentus var antiqurum or Edee, say Rai and Yadav (2005). Taro or Dasheen is a herbaceous plant consisting of a main corm from which cormels, root and shoot arise, state Ghosh et al. (1998). Stem is usually seen above the ground, slightly swollen at the base of the leaf sheaths, arising from the hard tapering or tuberous rhizome, explain Mhaskar et al. (2000). The petiole is erect up to 1.2 centimeter, lamina thinly coriaceous, peltate ovate, cordate at the base, up to 50 centimeter long, view Kritikar and Basu (1995). The spadix is shorter than the petiole and much shorter than the spathe, appendix much shorter than the inflorescence, says Aryavaidyasala (1994). 

The Colocasia taro is a very common crop for wet soils in the humid tropics, especially in Southeast Asia, the Pacific Ocean, wet tropical Africa and Egypt, the west indices and certain areas of South America (www.botguard.ucla.edu.). The plant consist of a massive tuber, which is edible, rounded, turbinate and brown in colour, quotes Griffiths (1994).
	TABLE – I

SCIENTIFIC CLASSIFICATION

	Kingdom
	Plantae

	Subkingdom
	Tracheobionta

	Division
	Mangoliophyta

	Class
	Liliopsida

	Subclass
	Arecidae

	Order
	Alismatales

	Family
	Araceae

	Genus
	Colocasia

	Species
	C. esculenta

	Binomial Name : Colocasia esculenta


 (www.enwikipedia.orga...)

2.5.1
Historical Origintc "2.5.1.  Historical Origin"
Colocasia esculenta or Taro is one of the most important plant in Hawaiian culture (www.k12.hi.us/~kapunaha.).  It is considered to have originated from South Central Asia, India or from Malay Peninsula ( www.fao.org.). From its home it had travelled east to all the islands of Oceania, Philippines, China and Japan, says Parthasarathy (2003). From China the Maoris took taro to New Zealand, from there the students of pacific island took it east ward to Hawaiian islands, where it was said to have been formed by the union of daughter earth and father sky, before man was born, so taro was honoured as superior to man and treasured as most important plant with vivid usage (www.botguard.ucla.edu.).
2.5.2
Cultivation and Harvesting

Colocasia esculenta is believed to be one of the earliest cultivated plants (www.bellaonline.com.) and (www.enwikipedia.org.). They can be grown in the ground or in large containers (www.enwikipedia.org.). For every taro pitch there is a cycle of production activities including soil preparation, planting, crop nurture, harvest etc, so that a group of patches produce continuously throughout the year (www.siu.edu.). Taro will grow for six to twelve months. As the leaves shrink and the corm swells, the plant can be harvested (www.landscaping.about.com.).

2.5.3
Advantages and Uses

In tropical areas the roots of Colocasia esculenta are used as a staple food cooked in a variety of ways, says Chavali (2004). It is used as a foliage plant because of the environmental quality of their leaves, states Wood (1996). The taro starch granules vary in size from 1- 6.5 micrometers and it can be used as an additive to render plastics biodegradable (www.siu.edu.). The taro leaf juice is useful in internal haemorrhages, adenitis and buboes, say, Prajapati and Kumar (2003). The juice of petiole is styptic, stimulant, rubefacient and the juice of the corm is used in scorpion sting, views Farooq (2005). An ointment made by stewing the fresh sliced tuber is an efficient cure for ringworm (www.sos‑arsenic.net.). Taro leaves can be used for boils, some infections and to stop surface bleeding. (www.plants.usda.gov.). Mud from taro pitch was used as a black dye for lauhala and kapa cloth, while some leaf stem juice yielded red dye. Also diluted taro was used as a paste to glue together pieces of kapa cloth (www.hb.syl.com.).

2.6
Cotton fiberstc "2.6  Cotton fibers"
Cotton is a soft natural fiber that grows around the seeds of the cotton plant and protects the mankind from environmental adversities, say McIntyre and Daniels (1995) and Sundramurthy (1996). It is a shrub native to the tropical and subtropical regions of both the old world and the new world (www.arikha.com.). It belongs to the family Malvaceae and genus Gossypium, states Munro (1987). Cotton comes from four species of Gossypium, views Das (2003). They are Gossypium barbadense, Gossypium herbaceum, Gossypium hirsutum and Gossypium arboreum, points Edge (1998).

Cotton is the backbone and basic foundation of the world’s textile trade and industry, views Ghosh (2004). Cotton is the King among fiber crops contributing about 80 per cent raw material to the textile industry, remark Khadi et al. (1996). Historical references indicate that the earliest civilization to spin and weave cotton was that of India, which is recognised as the cradle of cotton industry (The Cotton Corporation of India, 2000). Cotton has had a profound influence on civilization since prehistoric times, which in the form of cloth satisfies on of the basic necessities of the human population, quote Khadi and Kulkarni (1996). The English word cotton came from the Arabic word “Qutun” or “Kutun”, points Brown (2002).
Earliest use of cotton has been estimated between 3,000 BC to 5,000 BC (www.teonline.com.). Cotton was first grown about 4,000 years ago in India, view Pal and Ravo (2003). In 1500 BC, a Hindu Rig-Veda hymn mentioned cotton as the “threads in the loom” (www.cottonjourney.com.). Cotton was also used by the ancient Chinese, Egyptians and North and South Americans (www.paga.org.). Around 445 BC, Herodotus, the father of history, wrote about cotton and Indians : “they posses a kind of plant which, instead of fruit produces wool of finer and better quality than that of a sheep ; of this Indians make their clothes”, enlist Santhanam and Sundaram (1999). For a quite long period cotton was recognised to be the world leader, followed by a spell of decline in the wake of industrial revolution in the West and British domination of India, state Parmar and Ramachandran (1993). But due to the research and developments followed with the dawn of independence cotton regained its earlier glory, which is still the staple diet of the textile industry in India, point Doraiswamy and Chellamani (1996). Production and productivity of cotton have increased over years in India due to the development of improved technologies and their rapid spread amongst the cotton farmers (Central Institute for Cotton Research, 1989).

Cotton, plant is cultivated in regions with hot climate, states Bukayev (1984). Each fiber is essentially a long thin tube of cellulose with a central feed channel, called lumen, which runs almost the whole length of the fiber, quotes Lord (2003). The fibers are formed by the elongation of a single cell from the surface of the seed, view Bridge and Ford (1987). Fiber development can be divided into four phases : initiation, elongation, secondary wall formation and maturation, enlists Basra (1999). As the fiber matures, fibrils are laid down on the inner wall until the lumen becomes quite small, points Wilding (1995). Four different parts seen in a mature fiber are  cuticle or waxy layer , an outer cellulose layer , the layer of secondary deposits and  the walls of lumen, say Sundararaj and Tulasidas (1993). On ripening the cotton balls opens, revealing a fluffy mass of fibers, which are picked either by hand or by machine, explains Miller (1984).

Cotton ginning, the process of separating fibers from the seed cotton, forms the first major mechanical operation in the  processing of harvested seed cotton, which links cotton production with textile manufacture, state Patil and Shah (1999) and Iyer (2006). Cotton fibers after ginning are cleaned and passed through a number of processes, like carding, combing, drawing and spinning, which together determine the size and quality of the resulting yarn, say Fings (1999) and Landi (1985). In 1793 Eli Whitney’s invention of the cotton gin revolutionized the processing of cotton and led to the industrial revolution (www.life.umd.).

Cotton is grown in greatest amounts in the United States, the Soviet Union, China and India, say Wingate and Mohter (1984). Cotton is relatively economical to produce and is one of the most versatile fibers offering the widest range of weight, texture as well as pattern, quotes Paine (1987). Cotton fibers have a natural twist that makes them so suitable for spinning into a very strong yarn, points Kaplan (2002). The cotton quality is based on the length and brightness of the fiber, views Dantyagi (1983). Of all the characteristics of raw cotton, staple length is of most important to the spinner, state Tarafder et al. (1998) and this is the parameter that is commonly quoted in referring to the quality of any cotton, say Shanmugam et al. (2003). Longer and finer cotton fibers require less twist to resist slippage, enlists Balasubramaniam (1995). Tensile strength of the cotton fiber, depends on the thickness of fiber wall, or prior damage and cellulose degradation, views Chavan (1999). Cotton is a relatively strong fiber with good abration resistance and good dimensional stability, enlist Smith and Blra (1982). Since cotton fibers are composed by flexible cellulose, they can be formed into a remarkably flexible and serviceable yarn, says Lord (2003). Cotton is one of the densest of all commonly used fibers with a density of 1.54-1.56, states Joseph (1981). Cotton fibers have a very high absorption and swelling capacity and cotton textiles worn near to the body are marked by wear characteristics which are agreeable to the skin, quotes Gieandt (2006). Fine and superfine cotton varieties fetch very high value addition in the Indian textile industry, enlist Chellamani and Vittapa (2006). Cotton’s strength, absorbency and capacity to be washed and dyed make it adaptable to a considerable variety of textile products, points Jefferson (2005). These properties along with cotton’s willingness to blend with other fibers make it extraordinary versatile, views Yates (2003).

2.7
fiber extractiontc "2.7   fibre extraction"
A textile fiber is a long thin object with a high ratio of length to thickness, high dimensional and thermal stability and minimum level of extensibility and strength consistent with the end-use, say Gupta and Kothari (1997). The fiber makeup is an important factor which affects the overall performance, appropriateness and sustainability of a fabric, views Yates (2002). That is extraction methods play a pivotal role in the fiber production and quality assurance of the fibers, state Bhattacharyya and Sanpui (2003). 

2.7.1
Fiber Extraction Methodstc "2.7.1. Types of fiber extraction"
Retting is the fermentation process in which the bacteria developed in the process degrade the partitions of the softer cells of the barks leaving the fiber cells unaffected, thereby facilitating the separation of the fiber bundles from the bark and woody core of the stalk, defines Shenai (2000). Bacteria and fungi act upon the soft tissues of the stem, which on dissolution make it easy to separate the fibers from the core, say Roy and Sur (2003). It is the process by which the fiber, which is just under the bark of the stalk is prepared for the removal from the stalk, states Ghosh (2000). Retting uses the bacteria to decompose the pectin that binds the stem (www.en.wikipedia.org.). Retting is the process of soaking vegetable stalks to decompose the gummy material and release the fibers (www.answers.). If retting is carried out for too short a time, separation and cleaning are difficult but if retting is over done the fiber is weakened, say Lord (1981) and Catling and Grayson (1982). Retting could be of microbial, enzymatic or chemical, view Doraiswamy et al. (2007).

In dew retting the crops are spread out in fields and are exposed to rain, sun and dew for several weeks, until the stalk begin to separate from the fiber, say Gupta  et al. (2005). The crops needed turning at intervals in order to allow for even retting (www.okcia.org.). This process is most effective in climates with heavy night time dews and warm daytime temperatures (www.britannica.com.). Dew retting yields a dark coloured fiber, views Cook (1984).

Stagnant water retting is done in large basins filled with water or in quiet waters of the pool (www.leuchtendgruen.net.). The extraction of fiber is done by steeping the straw in water, remark Agarwal et al. (2004). The straw is then removed from the tank and stacked in the drying paddock, loosely packed to allow maximum access of air and sunshine to the stalk, reviews Shenai (2000). Retting in water is done by microorganisms, which soften and disintegrate lignin and hemi cellulose, state Pardeshi and Paul (2003). This bacterial action helps in the easy removal of fibers from the core tissues (www.hort.purdul.edu.). The retting is completed in about three days, states Cook (1984). It is an increasingly important method, allows greater control and produces more uniform quality fibers (www.britannica.com.).

In running water retting bundles of material are weighed down by heavy stones in the quiet waters of streams, say Cowan and Jungerman (1980). As the retting proceeds, the undesired tissues and intercellular binding substances are gradually degraded into water soluble organic compounds and eventually consumed by microbes, view Sarkal et al. (1996). Ten days is usually sufficient to complete the process (www.oldandsold.com.).

In vat retting the stems are steeped in water at a temperature of 75(C to 90(C in a vat or in a container, until the stems become soft state Gupta et al. (2005). This method shortens the retting process, views Singh (2004). In steam retting the raw material is placed in shallow iron vats with perforated steam pipes at the bottom, steam is blown into the closed vats and cause retting action, points Murphy (1999).

Chemical retting consists of softening the tissue by the action of oxalic acid or alkali either at room temperature or at higher temperatures, advocate Trotman (1990) and Landi (1985). The chemicals used for this process include sulphurous acid and sodium hydroxide, say Paul and Madan (2000). In the sodium hydroxide extraction, the materials are immersed in one percentage sodium hydroxide solution for few days, state Paul et al. (2005). In solvent extraction method the sample is put in the trichloroethylene solvent for one hour at 50(C, point Swamy and Kumar (2005). In benzene extraction the raw material is treated with an ethyl alcohol benzene mixture (1:2 v/v) for one hour under reflux, washed successively with ethyl alcohol and distilled water and finally dried under vaccum at 40(C, state Samajpathi and Sengupta (2006).

Enzymatic retting involves the treatment of raw material with acid cellulose and hemicellulose, which degrades the amorphous cellulosic and lignin material to yield fibers by a very short process, with in two to three days, view Gowda et al. (2004). Enzymes allow improving and finalising the quality of low quality fibers (www30.itv_denkendorf). Advantages of enzyme method are time savings of four to five days and  fiber consistency (www.hort.purdue.edu.).

Decortication is the removal of fibers from their original place, freeing them from the gums, woody matter and other adhering matters, defines Ghosh (2000). In this process immediately after harvesting the material is put into the machine and the woody part is broken and beaten down, explains Nakamura (2000). This method is used mainly in Central America, Indonesia and parts of the Philippines, the resulting fiber is called Deco, says Batra (1998).

In hand scraping the plant part together with the fibers adhering to it is peeled away in the first stage, says Ghosh (2000). The fibers are separated from this through simple scarping with a sharp knife, view Pant and Pushpanjali (2006). In some places the plants are scraped immediately after harvesting ; which are thoroughly dried in the sun before separating the fibers, states Chaudury (2000). Now a days, to minimize the effort and to improve productivity, the scraping process is mechanized, says Batra (1998).

2.8
spinningtc "2.8   spinning"
Evolution and invention go hand in hand and when they do, they create milestones, say Teli and Sayed (2001). History reveals that the art of spinning and weaving were the first crafts in man’s industrial career, beginning roughly by the end of the first Stone Age, state Mansour and Saad (1998). A textile fiber is a long thin object with a high ratio of length to thickness, high dimensional and thermal stability, minimum level of extensibility and strength consistent with the end-use, which is capable of converted into yarns and fabrics, define Gupta and Kotari (1997). The different ways in which these fibers are joined together create the variety of yarn structure available to fabric manufacture, views Joseph (1981).

Spinning is the art of throwing a number of more or less short fibers together in such a way that being drawn out to form a comparatively fine filament, they grip one another by reason of the twist inserted and thus form a comparatively firm, strong thread, quotes NIIR Board (1994). It is the process of twisting together of a number of single fibers to form a thicker stronger and more flexible yarn, point Heron and Ford (1989). The essential requirement for spinning is the friction to hold individual fibers together in the yarn, which together with the twist imparted bring the fiber surfaces into contact with each other, advocates Shenai (1995). During the spinning process the fibers are twisted by means of special instruments such as hand spindle or spinning wheel to which rotary motion is imparted and at the same time augmented, enlists Annemarie (1994). Spinning frame is a machine consisting of a number of spinning positions for converting slivers, slubbings or rovings into yarn, say McIntyre and Daniels (1995). The quality of yarn obtained from any spinning system depends on the quality of raw materials used as well as the process parameter in spinning, advocate Padmanabhan and Ramakrishnan (1993).

The first effort in spinning was the rolling of fibers between the hands or along the thigh (www.caldormere.sca.org.). Later the use of a stick to twist the fiber was introduced, which is followed by drop spinning - using a spindle and spinning wheel - either foot or hand powered, which further give way to modern powered spinning (www.smallbusiness notes.com.). In takli spinning, fiber bundles and the yarn was held gently together between the fingers and the thumb, spinning was done by twirling the spindle with the other free hand, then with the same hand, the fiber was drawn out and released and the process is repeated for the whole fibers, say Devi and Sumanthy (2000). Ring spinning is the basic process in the production of high quality fabrics out of wool, cotton or blends of these fibers (The Indian Textile Journal, 1998). The ring spinning mainly involves carding, combing, drawings and spinning frame to convert the raw fiber to the yarn, say Roy and Bhattacharya (2003). The spinning frame consist of a ring and traveller, where the traveller is rotated over the ring, together with the spindle and drafting rollers, which impart the twist into the yarn, view Rengaswamy et al. (2004). Ring spinning exhibits significant advantages in terms of yarn strength and flexibility, advocate Ishtiaque et al. (2004). It can spin a wide range of counts and have a good fiber control which leads to better orientation of fibers and strength compared to other systems, states Kathirvel (2000). The various ring frame parameters which have influence on the thick and thin places of yarn are : bottom roller back zone setting, total draft and break draft, proper spacer size, top roller setting, creel stretch, top arm pressure, reviews Ramanathan (2000).

Jute spinning mills use conventional cotton machinery with slight modifications and process control, quotes Sivaramakrishnan (1993). The jute fibers are processed in the conventional system, where after cutting the root and crop ends, the fiber will pass for mechanical processing, which starts with a softening treatment with two per cent oil mixture, state Aditya et al. (1996). After softening the fibers are passed through a breaker card - which breaks the continuous mesh of fibers into separate fragments, a finisher card - which provides a further opportunity for removal of non-fibrous matter, three drawing stages and through final spinning stage, says Frank (2005). The staple length required for jute machinery was found to be around 25 to 30 centimeter, views Pandey (1998). Another variety of ring spinning is micro spinning in which the spinning line consists of a platt mini-card, Platt draw frame and a ring spinning frame with a double drawing device, enlist Venkatakrishnan et al. (2004). Other bast fibers are spin either dry or wet, where in wet spinning the roving is passed through a trough containing hot water, which dissolves the gummy substances and provides freedom for the fiber to slide in a controlled fashion in drafting, with the result that evenness is much improved, says Lord (2003).

Open-end rotor spinning is one of the modern methods of spinning, where spinning and winding are sensibly combined in one process, views Chaudhuri (1998). Here in the first stage the fibers are carded in a miniature carding machine to produce a card lap, then through three passages of drawing on a drawing frame, to produce a drawn silver, before fed into an open-end rotor spinning machine, state Sett and Sur (1993). It is suitable for spinning coarse counts like 6s, 8s and 10s, which with the advent of new generation machines equipped with online yarn monitoring and plicing, started spinning 14s, 20s combed and carded yarns for regular knitting and weaving end use, say Bhatia and Pothiraj (2006). Any change in machine parameters cause the changes in fiber orientation in the rotor groove which leads to the change in structure and ultimately in yarn properties, quote Ishiaque and Kumar (1994).

In airjet spinning after passing through the drafting system the fiber proceeds by means of airjets in which the second jet is a false twist element which generates air vortex, which inserts twist into the fiber, enlists Murugan (2003). Compact spinning process involves compressing the fibers by means of a vaccum during spinning, which results in a more compact, tightly integrated, more even and stronger yarns than conventional ring spun yarns (The Indian Textile Journal, 2003). Siro spun yarn is produced on a ring frame by twisting together two rovings which have been separately drafted, advocate Sharma et al. (1993). It is a short staple spinning method where the yarn structure depends to a large extent on the way in which constituent fibers are arranged with in the yarn, view Doshi et al. (2000).

2.9
Weavingtc "2.9   Weaving"
One of the first considerations in the fabric designing is to determine the fabric construction, view Tarafder et al. (2003). Weaving is an important value addition stage in textiles, probably the oldest form of fabric construction known throughout the world, the process probably originated some 8000 years ago with Neolithic man, say Wilson (2005) and Patil and Itagi (2005). It is the process of interlacing of two sets of threads that cross each other at right angles, defines Paine (1987) and (www.turtletrack.org.). 

Indian history records a rich cultural heritage of hand weaving point Vastrad and Nosek (1994). It was a piece of cotton stuck to a silver vase and some spindles discovered in excavations which revealed that the spinning and weaving was known to Harappans nearly five million years ago, advocates Luther (2005). The origins of weaving and patterning in India were directly connected with cotton (Indian Textile Journal, 1995). Rig-Veda gives the first literacy information on the weaving of textiles, which mentioned the words tantu (warp) and ottu (weft) and Atharva Veda says that day and night spread light and darkness over the earth as the weavers throw a shuttle on the loom, says Bhat (2006). The Hindu god Vishnu is called tantuvardan or weaver because he is said to have woven the rays of the sun into a garment for himself, enlists Ramaswamy (1985).

The evolution of the loom begins at the point of introduction of a device to facilitate manipulation of the material employed, which is what the loom does mechanically on a large scale, say Amsden (2003) and Ghosh and Sinha (1999). The loom is a machine in which a series of intermittent movements are required to control its various parts and all must be accurately timed and fixed to ensure a regular sequence, views Fox (1993). The loom is a frame or machine used to hold one set of threads called warp, in order, while the other set of threads called wefts interlaces with the warp to form the fabric, say Puneet (1990). The germ of loom development appears to lie within the stake upon which the soft baskets of the Northwest coast area are woven, points Amsden (2003). The accessories of the loom will vary depending upon on the cloths to be woven, advocates Sutton (1990).

Now a days increase in new inventions leads to the development of new production systems, views Nosek (1994). Accordingly weaving machines can be classified into shuttle looms, which include handloom and power loom and shutleless looms, which include single phase and multiphase machines (Bombay Textile Research Association, 1986).

Handloom is the most versatile means of producing eye appealing fabrics with intricate designs and structures, say Aditya et al. (1997). In shuttle looms, filling yarns are fed into the loom by a shuttle carrying yarn wound on a bobbin, which passes through the shed formed by the raising of the warp yarn and interlaces with them, explains Frings (1999). In the most primitive loom the warp yarn were suspended from the limb of a tree and held in tension by stone, at the ends near the ground, another beam in the form of a long stick or a kind of crocheting bone will take the woven cloth, states  Murphy (2000). In the earliest frame loom, the warp threads were stretched parallel on a frame and darned cross ways over and under with weft threads, which were divided by a broad flat stick called a shed stick, which was turned on its edge to provide a space through which weft is inserted, view Benson and Warburtan (1986) and Bryant (1987). The warp weighed loom is a vertical loom with an upper beam, the warp held taunt by weights and the weft beaten up toward the beam (housebarra.com.).

The back strap loom is the oldest and most common loom used through out the world (www.turtle track.org.). In back strap or body tensioned loom, the warp threads are wound around two bars, the far one of which is attached by a cord to a tree or post and the near bar fitted with a comfortable strap to circle in the weavers hip, point Hecht (1989) and (www.spomnh.ou.edu.). In a simple treadle loom, the loom is laid on the ground and the peddal which the weaver operates are set in a pit, the operator sits on the ground with the cloth beam above his thighs, enlist Gillow and Barnard (1991). In all these throw shuttle looms the shuttle is thrown across the shed by hand (www.igna.nic.in.). The flying shuttle was developed by John Kay in  1733  and  in  this  type  of  loom  the  shuttle  carrying  the  weft  yarn  enabled the weaver to propel the shuttle through a wider strip of cloth with a single hand and allowed the other hand to perform the combing to compact the cloth (www.apparelsearch.com.). Another development in handloom was semiautomatic loom, in which all primary motions are affected by the movement of the slay except for picking which is done separately by hand, says Rangarajan (1996). The next development has come on 1785 by Edmun cartwrite as the power loom, which was driven completely by electric power, quote Talukdar and Ajgaonkar (1998).

The ever increasing emphasis on better equality and productivity has developed the technology of weaving like all the other technologies, advocates Basu (2002). In addition to this the dynamic problems created by the picking and checking mechanism and the inherent process of pirn winding had encouraged the loom makers to develop alternative means of weft insertion, views Aggrawal (1999). Consequently shuttle less weaving machines operating on many different principles came into existence, which include, projectile, rapier, airjet, water jet and multiphase weaving machines, says Ormored (2004).

In missile / projectile looms, the free end of the weft is attached in a missile which is projected from one side of the loom to the other, states Vincent (1980). Rapier loom is a shuttle less weaving machine in which the filling yarn is carried through the shed to the other side of the loom by finger like carriers called rapiers, (www.britanica.com.). There are two types of rapiers, flexible and rigid with substantial developments, advocate Hary and Behra (1994). The airjet weaving machines are supplied with compressed air from the center source in the weave room, which forces the shuttle from one side to other side of the loom, enlists Janagade (1995). The airjet weaving offers the textile industry a mature technology in terms of perfection and innovation, views Pal (2004). In water jet weaving machines, the weft is inserted by hydro dynamic force due to the flow of jet of water, quotes Vernekar (1999). A multiphase weaving machine is one in which several phases of the working cycle take place at any instant such that several filling yarns can be inserted simultaneously, says Arora (2002).

In weaving there are three primary motions - shedding, picking and beating up: two secondary motions - Take up motion and Let-off motion and three auxiliary motions - warp stop motion, weft stop motion and warp protector motion, state Hasmukhrai and Keshavan (1987), Ladburg (1985) and (www.cvmt.com.). Shedding is the process of dividing the warp threads into two layers for the passage of the weft yarn, points Banerjee (1986). Picking is the process of inserting the weft through a shed, view Blinov and Belay (1988). Beating up is the process in which the weft threads are beaten up near the looms mouth, enlists Bhattacharya (2002). The take up motion withdraws the cloth from the weaving area (www.pdexcil.org.). The let off motion allows the rotation of the warp beams with the fabric structure, explains Greenwood (2004). The warp stop motion is used to stop the loom in the event of warp breakages, advocates Gokarneshan (2005). The weft stop motion will stop the loom almost immediately if a weft thread breaks, point Marks and Robinson (1986). The warp protector motion stops the loom if shuttle fails to reach the opposite box pick, quotes Aswani (1986).

Woven fabrics are made with two sets of yarns interlaced at right angles to each other, say Stamper et al. (1986). The weave pattern and construction combined have direct effect on the end use properties, views Hunt (1997). There are three basic weave structures : plain twill and satin, these structures singly or in combination, form the basis of all the varieties of weaves, advocates Saltzman (1983). Plain weave which repeats on two warp and two weft threads is the simplest and most frequently used weave and its derivatives are warp rib, weft rib and mat weave (www.fabrics_manufacturers.com.). Twill weaves are characterised by diagonal lines in the fabric and can be produced with minimum three threads in a repeat (www.answers.com.). In satin weave the filling and warp threads intersect in such a way as to give a smooth compact surface with no distinguishable twill line (www.wordwebonline.com.).

3.  experimental procedure

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


3.1.
Collection of the Plant


3.2.
Preparation for Fiber Extraction


3.3.
Fiber Extraction


3.4.
Pilot Study


3.5.
Evaluation of Extracted Fibers


3.6.
Actual Extraction of the Fiber


3.7.
Preparatory Process for Spinning


3.8.
Spinning


3.9.
Weaving


3.10.
Evaluation



3.11.
Statistical Analysis

3.1
collection of the planttc "3.1 collection of the plant"
The plant kingdom has provided a wide variety of natural products with diverse chemical structures and vast array of biological activities, quotes Warrior (2007). Colocasia esculenta, a member of the Araceae family, is an ancient crop grown throughout the humid tropics for its edible corms and leaves, as well as for its traditional uses (www.siu.edu.). It is found in the tropical areas of many Asian countries, say Sundararaj and Thulasidas (1993). These plants are herbaceous, often with large leaves on long erect petioles, and bearing one or more underground stems or corms, states Parthasarathy (2003). The plants for the present study were collected from Kannur district of Kerala during its harvesting season.(Plate - I) As the leaves shrinks and the corms  swells, the plants were harvested with a shovel, and the corms were send for their edible uses. The plant petioles were cut and removed from the rest of the materials using a sharp knife, which were then collected, bundled and carried to the site, where the fiber extraction was carried out (Plate - II).
3.2
preparation for fiber extractiontc "3.2 preparation for fiber extraction"
The plant petiole may be more than one meter long, thick and succulent along its entire length, views Onwueme (1980). The outer layer of petiole contains a large number of fibrous tissues, from which the fibers were extracted for the study. These outer skins were peeled off from the rest of the petiole as the initial stage of the experiment (Plate - III).
3.3
fiber extractiontc "3.3 fiber extraction"
Fiber extraction is the complex process of removing all the gums and resins attached to the fiber cells to separate and make the fibers suitable for spinning, views Pandey (1998). The effectiveness of the fiber during the further processing strongly dependent on the procedure used to extract the fibers (www.fao.org.). Different fiber extraction processes yield different quantities and qualities of fibers (www.rbgkew.org.uk.). In order to find out the best method of extraction, a pilot study was conducted following the various fiber extraction methods.

3.4
Pilot studytc "3.4 Pilot study"
Piloting or reassessment without tears is the process where by you try out the research techniques and methods which you have in mind, see how well they work in practice and if necessary modify your plans accordingly, define Blaxer et al. (1999). The pilot study for the present research work was carried out by the investigator using the following extraction methods.

3.4.1
Rettingtc "3.4.1. Retting"
Retting is a microbial process, by which the material will become soft and the compact strength between the fiber to fiber is diminished, advocate Maniruzzaman et al. (2004). The quality of a fiber to a great extent depend upon the conditions of retting, the method of retting and the quality of retting water, point Dikshit and Kar (1989). The retting process is accomplished by the action of natural or added bacteria, fungi and yeast, which removes the outer portion of vegetable stems or leaves to gain access to the desired cellulosic fibers, say Uludag and Prakop (1996). 
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Following are the various retting methods selected by the investigator for the present study.

3.4.1.1   Stagnant Water Rettingtc "3.4.1.1 Stagnent water retting"
In stagnant water retting the bundles of cells in the outer layer of the stem are separated from the woody core and non-fibrous matter by the action of water micro‑organisms and enzymes, define, Rowell and Stout (1998). In this process the vegetable matter is soaked in tanks, streams or ponds and the bacterial action begins with in 24 hours, states Kardile (1992). Accordingly stagnant water retting was carried out by soaking the material skin in water for one and half days in a large vessel at room temperature (Plates – IV).

3.4.1.2   High Temperature Rettingtc "3.4.1.2 High temperature retting"
The method and duration of retting differ depending upon the temperature of the retting water, views Rao (1985). The higher the temperature of the retting water, the shorter the retting period, remarks Frank (2005). The high temperature retting was carried out according to the procedure given by Prasad (2006). The petiole skin was retted at boiling temperature for one hour in a large vessel. As the fibers got separated from other plant materials, the temperature brought down and the vessel was removed from the stove. The materials were thoroughly washed and scraped with a blunt knife to clean the fibers (Plate – V).

3.4.1.3   Chemical Retting tc "3.4.1.3 Chemical retting "
Chemical retting consist of softening the tissues by treatment with sodium hydroxide at boiling temperature, where by the lignin, hemicelluloses and the pectic matters are hydrolyzed and degraded to their respective lower products, remarks Mishra (2000). In chemical retting a considerable amount of fibrous tissues from the material was freed as undesired vegetable tissues and intercellular gummy mater got dissolved, point Jeetah et al. (2002). The petiole skins were boiled with one per cent solution of sodium hydroxide for about five minutes, at boiling temperature. As the fibers got separated from other plant materials, the material was taken out, washed thoroughly and neutralized with one per cent hydrochloric acid. The treated materials were washed and scraped with a blunt knife to separate other plant parts from the fibers (Plate – VI).
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3.4.1.4   Enzymatic Rettingtc "3.4.1.4 Enzymatic retting"
Enzymes are high molecular weight proteins that act as biocatalysts by lowering the activation energy of the reaction by forming substrate - enzyme intermediate, define Pai and Kahndual (2003). Enzyme retting is the process of adding enzyme formulations under precise conditions (Annual Book of ASTM Standards, 2005). Accordingly, enzymatic retting was carried out by treating the material with commercially available cellulase enzyme at room temperature. The process was continued for 48 hours under keen observation (Plate – VII). 

3.4.2
Hand Scrapingtc "3.4.2 Hand Scraping"
In hand scraping the trunk and the convex surface of each sheath is gently scraped with a blade or ordinary knife to remove some parts of the skin, say Chand and Rohatgi (1994). In this method the fresh skins were placed on a hard surface and scraped with a blunt knife to remove the other plant materials from the skin. The process was continued with alternate scraping and soaking in water until the fiber was perfectly clean, as pointed out by Devi and Sumanthy (2000)  (Plate – VIII).

3.4.3
Decorticationtc "3.4.3 Decortication"
Decortication machines, worked on the raspador system, consist of a special type of decorticator and a brushing machine to work together, views Ghosh (2000). Decortication was done in two ways. One by using the plant petiole as a whole and other by using the petiole skin. In both the methods, as the material was entered inside the machine, a mechanical action was generated to crush it and hold it against the scraping action of the blades set at intervals. The material was fed from one end of the machine and the resulted material was taken from the other side. This material was then subjected to thorough washing treatment to remove small fleshy particles and other plant materials (Plate – IX).

3.5
evaluation of extracted fiberstc "3.5 evaluation of extracted fibers"
3.5.1
Visual Evaluationtc "3.5.1 Visual evaluation"
A visual evaluation was conducted to find out the best method of extraction. The extracted fibers were labeled and neatly placed on a white sheet of paper for evaluation. This  was  shown  to 25 students mastering Textiles and Fashion Apparel 
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of Avinashilingam University for Women, Coimbatore. The criteria’s used for evaluation include general appearance, colour, texture and yield. (Appendix – I)

3.5.2
Physical Testingtc "3.5.2 Physical testing"
For processing the fibers it is important to know its mechanical properties, because fibers sometimes show some abnormal irregularities in their characteristics, which give trouble in weaving and subsequent processing operations, say Bora et al. (1999). Strength and elongation being the most important of all the mechanical properties, was considered as an unavoidable criteria for the pilot study. Tensile properties of the extracted fibers were tested on a Instron Tensile Tester, using a constant extension rate. The instrument consists of several interchangeable load cells containing the strain gauges. The upper jaw was suspended from the cell through a universal coupling, which was located centrally in the fixed cross head. The lower jaw was mounted on the traversing cross head which was driven upwards and downwards by screwed rods on each side. The sample to be tested was mounted between the two jaws. As the machine was operated, a point was reached, where, the sample was broken into two and the strength and elongation readings were directly displayed on the instrument (Agarwal et al., 2004). The process was repeated for ten times and the readings were recorded. 

3.6 
Actual extraction of the fibERtc "3.7 Actual extraction of the fibre"
The results obtained from the visual and physical evaluation (presented in the chapters 4.2.1 and 4.2.2 of Results and Discussion), proved hand scraping as the best method for extracting Colocasia esculenta fibers. Therefore, for the actual extraction of the Colocasia esculenta fibers, the petiole skins were placed on a hardboard and scraped with a blunt knife, followed by alternate soaking and washing in water to remove the non fibrous matter. About 250 gm of raw material was used for the extraction of 50 gm of fiber, with the time taken as five hours and very little water utilization of 200 ml (Appendix – II).

3.7
preparatory process for spinningtc "3.8 preparatory process for spinning"
To ensure satisfactory results in spinning, it has been found necessary to employ an appropriate preparation method for vegetable fibers depending on the type of fibers evolved, states Barker (1998). So the actual extraction of the fiber was followed by another scraping and washing treatment in running water, where by the gums and resins attached to the fibers were removed. It was followed by spreading the fibers on a clean, flat ground, under direct sun light for drying.

3.8
spinningtc "3.9 spinning"
The spinning of Colocasia esculenta fibers were carried out in a jute spinning system. Jute processing system involves opening of raw bundles, which are subjected to softening treatment by the application of emulsion and two stages of carding and three stages of drawing before spinning operation, say Sivaramakrishnan (1993) and Ghosh et al. (2004). So in this process jute batching oil emulsion containing six per cent oil was sprayed using a hand sprayer on each fiber sample separately to maintain an average of 1.5 per cent oil content and nearly 35 per cent moisture. The fibers were then conditioned for 24 hours, which soften the fibers. The softened fibers were passed through two miniature carding machines and three miniature drawing machines to obtain a uniform sliver of desired weight / unit length. The sliver from the third drawing machine was further processed in a standard commercial finisher drawing machine to make it much finer and more uniform. The silver was finally spun into a yarn of count value 0.615 on a standard apron draft jute spinning machine (Plates – X and XI) (Appendix – II).
3.9
weavingtc "3.10 weaving"
Weaving is the process of interlacing of two sets of threads known as warp and weft, remarks Rai (1996). All woven fabrics are composed of at least two distinct series of threads termed warp and weft respectively, where warp threads lie lengthwise of the fabric, parallel with the selvedges and weft threads, also termed picks, traverse at right angles to warp threads, says Nisbet (1985).

3.9.1
Selecting Warp Yarnstc "3.10.1 Selecting warp yarns"
In the hand loom sector decorative fabrics of various weave and colour combination can be woven with cotton yarn in warp and required yarn in weft, states Sivaramakrishnan (1993). Also the thickness and hairiness of the Colocasia esculenta yarns are more. Hence cotton yarn of 17s count were used as the warp yarn. These warp yarns were wounded on the warp beam and layed paralally on the loom frame, so  that  it  can  be  raised  and  lowered  by the harness to produce a plain weave.

3.9.2
Preparation of Weft Yarnstc "3.10.2 Preparation of weft yarns"
The Colocasia esculenta yarns were very thick. Hence it was difficult to perform pirn winding on them. So these yarns were wounded on a long stick which will perform the same function as the shuttle.

The weaving operation was performed in a simple handloom with reed number 36 and harness set for a plain weave. In the common handloom, the shed is created by the weaver operating treadles with his feet, views Taylor (2002). During the weaving operation the warp threads were withdrawn simultaneously from their source as a continuous sheet or layer of evenly distributed threads that are spread out to the required width of cloth, where as the weft was inserted only one thread or pick at a time, by means of a special stick which placed a continuous thread in successive parallel lengths, extending across the entire width of the cloth between the selve edges, around which the weft returned for each successive pick. As this picking operation proceeds the cloths were beatened up by the reed and the letting off and taking up operations were performed by the respective beams (Plates – XII and XIII) (Appendix – II).

3.10
evaluationtc "3.11  evaluation"
Testing is an integral part of a textile company’s system that will help in addressing the market and process requirements, quote Nadiger and Subramanian (2002). In order to evaluate the quality, from raw material to the final product, following tests were carried out.

3.10.1
Fiber Teststc "3.11.1 Fiber tests"
A systematic and scientific testing of textile fibers is very essential for achieving best and standard results of any product, yarns or fabrics developed from textile raw materials, state Pattabhiram (1996). 

The physical and chemical qualities of the fiber were evaluated by the investigator as a part of the study.
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3.10.1.1   Physical Teststc "3.11.1.1 Physical tests"
The physical qualities of the fiber which were evaluated include, fiber length, fiber diameter, fiber fineness, single fiber strength and elongation and fiber tenacity.
3.10.1.1.1    Fiber Lengthtc "3.11.1.1.4 Fiber length"
Length is an important characteristic which defines the usefulness of a fiber, quotes Salhotra (2004). The fiber length was measured using cut and weight technique as according to the procedure given by Warner (1995). A sample of fiber was arranged with one of the ends of each fiber aligned with the others. A cut was then made at a short fixed distance, L1 from the aligned ends, which divides the fiber into two parts. The sections containing the aligned ends were weighed as a group to obtain M1 and the second group was weighed to determine M2. A ratio was used to determine the Mean L2.

M1 / L1   =  M2 / L2  

The mean fiber length, (L) is the sum of the two lengths.

            That is      L    =    L1 + L2

3.10.1.1.2   Fiber Diametertc "3.11.1.1.3 Fiber diameter"
The diameter of the fiber was calculated using a projection microscope with magnification 500x (Plate – XIV) as given by Basu (2006). The fibers to be tested were cut into very small pieces and mounted on a microscopic slide with a suitable dispersing medium. After covered with a covering slip, the slide was transferred to the platform of a projection microscope with suitable magnification, where a light source from the bottom magnifies the longitudinal view of the fiber, which was displayed on the dial provided on the top. The diameter readings in millimeter can be read out directly from the scale mounted on the dial. The readings were taken hundred times at different places for accurate result.

3.10.1.1.3   Fiber finenesstc "3.11.1.1.2 Fiber fineness"
Fiber fineness is the measure of mass per unit length of the fiber, Annual book of ASTM Standards (2005). The fiber fineness tests were carried out in gravimetric method following the procedure given by Annual Book of ASTM Standards (2006).  In this method the extracted fibers were taken randomly from the whole bunch of fibers in such a way that the samples contain a specified number of fibers. The basic principle of this method is to count the number of fibers of a given bunch, measure their length and weight. The process was repeated ten times and the readings were recorded. The linear density can be calculated by using the following formula.


F
=
n x l x m /9000 x 100

where,

F  =  Linear density, l  =  average length of fibers,   n  =  number of fibers and m  =  mass in gm.

3.10.1.1.4   Single Fiber Strength and Elongationtc "3.11.1.1.1 Single fiber strength & elongation"
Fiber strength is the force required to rupture the fiber, expressed in terms of force per unit area of cross section (Practical Guide on Fiber Testing, 1987). Different measures available for reporting this are breaking strength, tensile strength and tenacity, point Sing et al. (1997). The amount of stretch or extension that a fiber will accept is termed as elongation, views Bhatnagar (2002). The strength and elongation test were carried out on an Instron Tensile Tester (Plate – XV) using a constant extension rate as according to the procedure given in the pilot study.

3.10.1.1.5    Fiber Tenacity

Tenacity of a fiber in general is directly related to the length of its polymers, degree of polymer orientation and strength and types of inter-polymer forces of attraction formed between polymers, view Gohl and Vilensky (2003).The fiber tenacity in gram per tex was determined by dividing the breaking load in grams by fiber fineness expressed in tex.

3.10.1.2   Chemical Teststc "3.11.1.2  Chemical tests"
The chemical qualities of the fibers which were evaluated are estimation of alpha cellulose, hemi cellulose, lignin, moisture regain, ash content, fat and wax content, solubility and dyeability.

3.10.1.2.1   Estimation of Alpha Cellulosetc "3.11.1.2.1  Estimation of Alpha cellulose"
Cellulose is the most important structural component of the cell wall of plants, remark Powar and Chatwal (2002). The reagents used for the study include acetic/nitric reagent, anthrone reagent dissolved in 100 ml concentrated sulphuric acid and 67 per cent sulphuric acid. In this method 0.5 gm of the extracted fiber was treated with acetic/nitric reagent, in a test tube and mixed in a vortex mixer. The contents were heated and centrifuged for 50 minutes. The supernatant was discarded and the residue was washed with distilled water. It was treated with 67 per cent sulphuric acid solution and allowed to stand for one hour. One ml of this solution was mixed with anthrone reagent, followed by subsequent heating and cooling operations. A green colour was developed into testube which was measured by using UV spectrophotometer at 630 nm. The value obtained was compared with the standard and the amount of cellulose in the sample was calculated by setting the regression in a scientific calculator (Sadasivam and Manikkam, 2003). The procedure was repeated for ten times for accurate results.

3.10.1.2.2   Estimation of Hemi Cellulosetc "3.11.1.2.2  Estimation of hemicellulose"
Hemicelluloses are non-cellulosic, non-pectic cell wall polysaccharides, states Deb (2004). The reagents used for the test include neutral detergent solution, decahydronaphthalene, sodium sulphite and acetone. To one gram of the powdered sample in a refluxing flask ten ml of cold neutral detergent solution was added, followed by two ml of decahydronaphthalene and 0.5 gram sodium sulphite. After heating and refluxing for 60 minutes the contents were filtered through sintered glass crucible by suction and washed with hot water. Finally the contents were washed with acetone and transferred to a crucible, to dry at 100(C for eight hours. The cooled contents were weighed to get the amount of hemi cellulose present in the fiber. The procedure was repeated for ten times for accurate results.

3.10.1.2.3   Estimation of Lignin tc "3.11.1.2.3  Estimation of Lignin "
Lignins are phenolic polymers present in the cell walls of plants which are responsible for the stiffness and rigidity of plant stems. About two to three gram of accurately weighed sample was cut into small pieces and placed in a 100 ml conical flask to which 40 ml of 72 per cent ice cold concentrated sulphuric acid was added. It was then kept at deep frozen conditions for eight hours. The sample was then removed, diluted with distilled water up to 800 ml and digested for eight hours to precipitate the lignin. The solution was filtered, washed with hot water and subsequently with cold water and then dried in an oven. Residual lignin content was estimated based on original sample weight (Bandyopadyay et al., 1999). The procedure was repeated for ten times and the readings were recorded.

3.10.1.2.4   Estimation of Moisture Regaintc "3.11.1.2.4  Estimation of moisture regain"
Regain is the amount of moisture constantly contained under standard conditions of relative humidity and temperature, states Pattabhiram (1996). It is calculated as a weight percentage of absolute dry material, say Fakin et al. (2006). The moisture regain of the material was evaluated using a conditioning oven. A known weight of the sample was placed inside the conditioning oven and the oven was stitched on. The temperature inside the chamber was increased and the moisture content in the material was removed. After one and half hours of heating the material was taken out and weighed. The procedure was repeated ten times for accurate results (Angappan and Gopalakrishnan, 1997). The moisture regain was calculated using the following formula.
Moisture regain, R   =   
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           the sample

3.10.1.2.5    Estimation of Ash Contenttc "3.11.1.2.5  Estimation of Ash content"

The ash content was determined by heating the sample in a muffle furnace. Test specimen of about four gram was compressed into pellet form after cutting into two mm bits. The compressed specimen was placed in a tared silica crucible and weighed accurately. The specimen in the crucible was then ignited over a Bunsen flame until it was carbonised. The crucible was then transferred to a muffle furnace and the ashing was continued at 750(C, until it attained a constant weight.  The oven dry weight of the material taken for ashing was found by measuring the moisture content in the sample, by following the same procedure adopted for estimating the moisture regain of the material. From the weight so measured the percentage of ash content was determined on original dry weight basis. The procedure was repeated ten times for accurate results (An Insight into same Lignocellulosic Fibers, 1999).
3.10.1.2.6   Estimation of Fat and Wax Contenttc "3.11.1.2.6  Estimation of Fat & Wax content"
The fat and wax contents present in a textile material are non-fibrous materials which are removable by specific solvent or solvents (Annual Book of ASTM Standards 2005 and D2257-98). A representative sample of four to five gram was weighed, put into an extraction thimble and oven-dried for one hour at 105-110(C. The contents were then allowed to cool to room temperature in a desiccator. Then the sample was pre-weighed, which was again put into an extraction thimble before placing in the soxhlet extractor, from which the solvent-soluble ingredients were extracted from the material. The extract was filtered and the solvent distilled off and evaporated. The process was repeated for ten samples (Fan, 2005). The fat and wax content was calculated as the percentage of the weight of the test sample.

3.10.1.2.7   Estimation of Solubilitytc "3.11.1.2.7  Estimation of solubility"
Solubility test can distinguish some of the same group as well as one fiber from another, says Vashi (1989). Known amounts of the fiber were taken in different test tubes, which were kept in a test tube holder. Measured volumes of different solvents like sodium hydroxide, sulphuric acid, hydrochloric acid and benzene solution were added to the test tubes and mixed with glass rods. Each test tube was thoroughly observed to know the fiber solubility in each solution. The procedure was repeated several times to obtain accurate results.

3.10.1.2.8   Estimation of Dyeabilitytc "3.11.1.2.8  Estimation of Dyeability"
Dyeing of Colocasia esculenta fibers were carried out using procean dyes. Five gram of the extracted fibers were accurately weighed using an electronic balance. The material to liquor ratio was taken as 1:50 and the amount of water needed was calculated and taken in a dyeing vessel. For preparing the dye solution two gram of the procean dye was dissolved in 250 ml of water in the vessel and stirred well. The depth of shade to be obtained was 0.5 per cent. The dye bath was exhausted by the addition of one gram of common salt and 0.5 gram of sodium carbonate. The sample to be dyed was thoroughly wetted with soft water and entered into the dyeing vessel, placed inside the dyeing chamber. The temperature was adjusted to 85(C and the time duration was 20 minutes. After the time period the sample was taken out and rinsed thoroughly with soft water to remove extra dye particles. The process was repeated for five more samples by preparing similar dye baths at the same time in the dyeing chamber. The dye solution before and after the dyeing process was collected in small bottles. The spectrophotometer measure the spectroreflectance and adsorption concentration at the surface of the dyed fabric, view Eom and Rhee (1999). So the dye uptake and dye bath exhaustion were determined on a UV-spectrophotometer by measuring the optical density of dye bath before and after the dyeing process (Shakyawar ,1998). The readings were directly obtained from the display screen of the instrument (Plate – XVI).
3.10.2
Yarn Teststc "3.11.2. Yarn Tests"
Yarns occupies the intermediate position in the manufacture of fabric from raw material. Yarn results are therefore essential both for estimating the quality of raw material and for controlling the quality of fabric produced, (New Cloth Market, 2006).

3.10.2.1   Single Thread Strength and Elongationtc "3.11.2.1  Single thread strength & elongation"
In order to with stand strains in weaving, knitting and sewing process without being damaged or breaking a yarn must have a minimum tensile strength and elongation, advocates Arun (1999). The single yarn strength and elongation were tested in an instron tester at a constant extension rate. The instrument consists of several interchangeable load cells containing the strain gauges. The upper jaw was suspended from the cell through a universal coupling, which was located centrally in the fixed cross head. The lower jaw was mounted on the traversing cross head, which was driven upwards and downwards by screwed rods on each side. The sample to be tested was mounted between the two jaws. As the machine was operated, a point was reached, where the sample was broken and the reading for strength and elongation was recorded. The test was repeated for about ten times to get the accurate result.

3.10.2.2   Yarn Twist tc "3.11.2.2  Yarn twist "
Twist is the spiral disposition of the components of yarn, which is generally expressed as the number of turns per unit length of yarn (New Cloth Market, 2006). The twist of the yarn was measured in an electronic twist tester (Plate – XVII). In this method, after setting up the machine controls the twist tester was switched on and
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the sample was mounted on the two clamps provided on the machine. The mode and the null point were set and the start key was pressed, where the motor runs automatically according to the commands given. The twist per inch of the yarn was displayed on the right side display of the instrument. This was recorded. The process was repeated to get ten readings.

3.10.2.3   Yarn Counttc "3.11.2.3.  Yarn count"
Count of a yarn is an index of the thread size, expressed in direct-system like  Tex or Denier or in indirect system like cotton count, remarks Kori (1996). An Electronic Balance (Plate – XVIII) was used to measure the yarn count. In this method the skeins of yarns were prepared and placed inside the balance. The yarn count was indicated by digital read out methods. The process was repeated to get ten readings.

3.10.3   Fabric Teststc "3.11.3.  Fabric Tests"
The fabric qualities which were evaluated by the investigator are as follows.

3.10.3.1   Tensile Strength and Elongationtc "3.11.3.1  Tensile strength & Elonation"
Breaking strength of a fabric refers to its resistance to tensile force, opines Behra (1998). The maximum tensile stress required to rupture a fabric can be expressed as pounds per square inch or grams per square centimeter, states Conway (1997). The Eureka Tensile Strength Tester (Plate – XIX) which is working on the principle of constant rate of traverse and dead weight lever was used to find out the tensile strength of the fabric. A sample of size 30 cm x 6.25 cm was mounted in between the upper jaw and lower jaw in the lengthwise direction of the machine. As the machine was switched on, a point was reached where the fabric got cut off from the middle. The readings on the dial at this point correspond to the strength and elongation was noted. The process was repeated ten times for both warp and weft directions.

3.10.3.2   Drapabilitytc "3.11.3.2  Drape"
Drape is the manner in which a fabric falls when hung on a form, views Kavitha (2005). The drape of the fabric was evaluated using a drape meter. In this method a circular specimen of about 25 cm diameter was supported on a circular disc about 12.5 cm diameter (Plate - XX) and the unsupported area drapes over the edge. As the machine was switched on, the out line of the supported area was projected on the paper placed above the glass surface, which was drawn out and the rest of the portion cut off. The drape coefficient can be calculated as 



F = AS-Ad / AD-Ad

where, AD  =  The area of the specimen, Ad  =  The area of the supporting disc  and AS  =  The actual projected area of the specimen.

3.10.3.3   Abrasion Resistancetc "3.11.3.3  Abrasion resistance"
Resistance to abrasion has been cited as a major factor in determining the wear life of the fabric, report Ulrich and Mohamed (1982). Martindale Abrasion Tester (Plate – XXI) was used for testing the abrasion resistance of the sample, which was prepared according to the size of the template. For an abradant material a standard emery sheet was used  and filtered to the reciprocating abrader head. The sample was mounted on the sample holder which was loaded on the machine and the revolutions were set as required. As the machine was switched on, the abrader head started rotating forwards and backwards, which was automatically stopped according to the revolutions set. After fixing the standard of 70 revolutions the test was repeated for ten samples for accurate results.

3.10.3.4   Fabric Thicknesstc "3.11.3.4  Fabric thickness"
Fabric thickness test is used to find its density in connection with some properties such as air permeability and thermal conductivity, say Sakthi et al. (2002). Heals Thickness Gauge (Plate – XXII) was used to measure the thickness of the fabric. Each sample was placed in between the presser foot and anvil of the guage and the measurements were taken at ten different places in the fabric. The thickness indicated in the dial gauge in terms of millimeters was noted and recorded carefully. 

3.10.3.5   Fabric Weighttc "3.11.3.5  Fabric weight"
The fabric weight is expressed either as the weigh per unit area or weight per unit length and expressed as gram per square meter, view Shailaja et al. (2002). An OHAUS AdventurerTM balance (Plate – XXIII) was used to measure the fabric weight. The fabric samples were cut into fixed dimensions of nine cm x nine cm and placed on the stand provided inside the balance. The process was repeated for ten
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samples, and the fabric weight in grams was displayed directly. The readings were noted down for each experiment.

3.10.3.6   Fabric Stiffnesstc "3.11.3.6 Fabric stiffness"
Stiffness is the ability of a fabric to resist deformation, which is expressed in terms of grams per denier per unit elongation, quote Grover and Hamby (1988). The Shirley Stiffness Tester was used to measure the fabric stiffness in both warp and weft direction. The fabric sample was cut according to the template provided. The specimen was placed on the platform of the machine with the template on top of it and both together were moved forward through the platform. The point, at which the fabric coincided the index line as shown on the mirror provided on the instrument, was read out directly from the scale provided on the template. The process was repeated for ten times in both warp and weft direction.

3.10.3.7   Fabric Counttc "3.11.3.7  Fabric count"
A Beasley’s Yarn Count (Plate – XXIV) balance was used to measure the fabric count. As according to this method the sample was cut with the template provided, from which the warp and weft yarns were raveled out separately. The balance was provided with a standard weight and as the specimens started adding to the sample hook the beam got balanced. The number of specimen at the sample hook at this point was noted, which was taken as the count reading. The process was repeated for warp and weft yarns separately for ten times and the fabric count was calculated.

3.10.3.8   Threads per Inchtc "3.11.3.8  Threads per inch"
In a woven fabric warp yarns are known as ends and the weft yarns are known as picks and the number of warp yarns per inch is known as the ends per inch and the number of weft yarns per inch is known as the picks per inch, states Jewel (2002). The threads/inch of the fabric was measured by visual counting method in which one inch square was marked on different parts of the fabric. The warp and weft yarns were counted visually, to get the values of ends per inch and picks per inch.
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3.10.3.9   Fabric Cover Factor

The configuration of warp and weft yarns in a fabric is known as the cover factor. The cover factor of Colocasia esculenta cotton fabric was determined using the following formula.


​
Cover factor, K   =   K1 + K2 – K1K2 / 28

where,  K1  =  n1 / N1  ;   K2  =  n2 / N2
where,
 n1  =  ends per inch, N1  =  warp count,  n2  =  picks per inch and  N2  =  weft count

3.11
STaTistical analysistc "3.12   statistical analysis"
            Mean is the most popular and widely used measure of representing the entire data by one value views, Mann (2004).Standard deviation measure the absolute dispersion or variability of distribution and coefficient of variation is the relative measure of standard deviation represented as  the ratio of standard deviation to the average value, says Guptha (2005) The results obtained from various tests employed for fiber, yarn and fabric were analysed statistically using the functions of mean, standard deviation and coefficient of variation.

4.  results and discussion
The findings of the study “EXTRACTING, SPINNING AND WEAVING FABRIC FROM Colocasia esculenta PETIOLE” are discussed under the following heads.


4.1.
Evaluation of various Extraction Methods


4.2.
Evaluation of the Extracted Fibers to Select the Best Method of              

Extraction


4.3.
Objective Evaluation of the Fibers extracted from the Selected         

Method


4.4
Comparison of Properties of Colocasia esculenta Fibers with other Plant Fibers.


4.5
Evaluation of Colocasia esculenta Yarn


4.6
Evaluation of Colocasia esculenta Fabric

4.1
evaluation of various extraction methodstc "4.1
evaluation of various extraction methods"
The results of evaluation of various fiber extraction methods based on various criterias are shown in the Table – II and Figure - I.

TABLE – II

REQUISITES OF VARIOUS EXTRACTION METHODS

	S.No.
	Method
	Materials needed
	Quantity of raw materials used (gm)
	Time required
	Amount of water consumed (ml)
	Temperature
	Fiber quantity obtained (gm)

	1.
	Hand scraping
	Wooden board, water, knife
	250
	5 hours
	200
	27(C (Room temperature)
	50 gm

	2.
	Stagnant water retting
	Large vessel, water, wooden board
	250
	36 hours
	250
	Room temperature
	Fiber could not be obtained

	3.
	High temperature retting
	Vessel, heating source, knife, water, wooden board
	250
	1 hour
	500
	Boiling temperature
	20 gm

	4.
	Chemical retting
	Sodium hydroxide, vessel, heating source, water, knife, wooden board
	250
	5 minutes
	750
	Boiling temperature
	10 gm

	5.
	Enzyme retting
	Cellulase enzyme, vessel, water
	250
	48 hours
	500
	35(C
	Fiber could not be obtained

	6.
	Decortication
	Decortication machine, water, knife
	250
	
	500
	Room temperature
	Fiber could not be obtained


FIGURE – I

REQUISITES OF VARIOUS EXTRACTION METHODS
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From the Table – II and Figure – I, it is clear that hand scraping method produced 50 gm of fiber from 250 gm of raw materials with minimum consumption of water. In high temperature retting and chemical retting 250 gm of raw material was used to extract 20 gm and 10 gm of fibers respectively. Both the processes were carried out at boiling temperature with the consumption of more than 500 ml of water. The chemical retting involves the use of sodium hydroxide, which reduces the eco‑friendliness of the extraction method. The time taken for both the processes were one hour and five minutes respectively. Even though several trials were carried out to extract fibers through stagnant water retting, enzyme retting and decortication methods, the fiber got cut off and dissolved. Hence it could be concluded that hand scraping techniques produce the maximum amount of fiber. Though it was time consuming, it proved to be cost effective.
4.2
evaluation of the extracted fibers to select the best method of extractiontc "4.2
evaluation of the extracted fibers to select the best method of extraction"
4.2.1.
Visual Evaluationtc "4.2.1.
Visual evaluation"
The visual evaluation ratings of the Colocasia esculenta fibers obtained by various extraction methods are indicated in the Table – III and Figure – II.

TABLE – II

VISUAL EVALUATION RATINGS 

	S.No.
	Method
	Sample
	General appearance
	Colour
	Texture
	Yield

	
	
	
	Good
	Fair
	Poor
	Bright
	Medium
	Dull
	Fine
	Medium
	Rough
	Appreciable
	Negligible

	1.
	Hand scraping
	A
	80
	20
	-
	84
	16
	-
	84
	16
	-
	100
	-

	2.
	Chemical retting
	B
	-
	8
	92
	-
	8
	92
	-
	4
	96
	4
	96

	3.
	High temperature Retting
	C
	8
	76
	16
	8
	88
	4
	4
	92
	4
	48
	52


The Table – III shows a rating of 80 per cent, 84 per cent, 84 per cent and 100  per  cent  respectively  for  general  appearance, colour, texture and yield for the 
FIGURE – II

VISUAL EVALUATION RATINGS
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fibers obtained by hand scraping method. The fibers obtained by high temperature retting were rated as 8 per cent, 8 per cent, 4 per cent and 48 per cent respectively for general appearance, colour, texture and yield. The chemically retted fibers were recorded as the lowest quality with a score of 92 per cent, 92 per cent, 96 per cent and 96 per cent respectively for poor appearance and colour, rough texture and negligible yield. Hence it could be concluded that hand scraping method produced fibers with good general appearance, colour, texture and yield.

4.2.2.
Objective Evaluationtc "4.2.2.
Objective evaluation"
4.2.2.1   Single Fiber Strength
The single fiber strength parameters of Colocasia esculenta fibers obtained by three different fiber extraction methods are given in the Table – IV and Figure - III.
TABLE – IV

STRENGTH PARAMETERS OF Colocasia esculenta FIBERS 

EXTRACTED BY DIFFERENT METHODS
	S.No.
	Extraction method
	Minimum Strength (gm)
	Maximum Strength (gm)
	Mean (gm)
	Standard deviation
	Co‑efficient of variation, (%)

	1.
	Hand Scraping
	275
	1456
	645.5
	250.05
	38.74

	2.
	High temperature retting
	231
	1211
	623
	273.09
	43.83

	3.
	Chemical retting
	192
	1209
	601
	275.79
	45.89


The Table – IV and Figure – III, shows that the maximum single end strength of Colocasia esculenta fibers obtained by hand scraping method is 1456 gm, the minimum strength is 275 gm and the average strength is 645.5 gm. But in the case of the fibers obtained by high temperature retting, the strength reduced with a maximum value of 1211 gm, a minimum value of 231 gm and an average value of 632gm. It is followed by the fibers obtained by chemical retting method, with a maximum value of 1209 gm, a minimum value of 192 gm and an average value of 601 gm. From the statistical evaluation we can see that the standard deviation of the strength parameter of the hand scraped fiber is 250.05 with a co‑efficient of variation of  38.74  per cent. In case of high temperature retted fibers the standard deviation of 
FIGURE – III

STRENGTH PARAMETERS OF Colocasia esculenta FIBERS 

EXTRACTED BY DIFFERENT METHODS
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the strength parameter is 273.09 with a co‑efficient of variation of 43.83 per cent. The chemical retted fibers show the maximum variation with a standard deviation of 275.79 and a co‑efficient of variation of 45.89 per cent. Hence it could be concluded that hand scraping method produces fibers with very high strength properties, and can be selected as the best method for extracting Colocasia esculenta fibers for further processing.

4.2.2.2  Fiber Elongation  
The elongation properties of Colocasia esculenta fibers obtained by three  different  fiber  extraction methods are given in the Table – V and Figure – IV.
TABLE – V
ELONGATION PROPERTIES OF Colocasia esculenta FIBERS 

EXTRACTED BY DIFFERENT METHODS 

	S.No.
	Extraction method
	Minimum elongation (%)
	Maximum elongation (%)
	Mean elongation (%)
	Standard deviation
	Co‑efficient of variation (%)

	1.
	Hand Scraping
	2.2
	4
	2.93
	0.653
	22.28

	2.
	High temperature retting
	1.6
	2.9
	2.61
	0.801
	30.69

	3.
	Chemical retting
	1.5
	2.72
	2.45
	0.911
	37.18


As per the Table – V and Figure - IV, the maximum value of elongation of the fibers obtained by hand scraping method is four per cent, the minimum value is two per cent and the average value is 2.93 per cent. Same as the strength parameters, the high temperature retted fibers have got less elongation properties with a maximum value of 2.9 per cent, minimum value of 1.6 per cent and an average value of 2.61 per cent. The elongation properties of chemical retted fibers are next to it, with a maximum value of 2.72 per cent, a minimum value of 1.5 per cent and an average value of 2.45 per cent. From statistical analysis we can see that the standard deviation of elongation parameter of hand scraped fiber is 0.653 and the co‑efficient of variation is 22.28. In the case of high temperature retted fibers the variation is increased with a standard deviation of 0.801 and a co‑efficient of variation of   30.69.   The  chemical  retted  fibers  show  a  standard  deviation  of  0.911  and 
FIGURE – IV

ELONGATION PROPERTIES OF Colocasia esculenta FIBERS 

EXTRACTED BY DIFFERENT METHODS
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co‑efficient of variation of 37.18 per cent. Hence it could be concluded that, hand scraping method, which produces fibers with very good elongation properties than other extraction methods can be selected as the best method for extracting Colocasia esculenta fibers for further processing.

4.3
objective evaluation of the fibers EXTRACTED from the selected methodstc "4.3
objective evaluation of the fibers obtained from the selected methods"
4.3.1.
Physical Teststc "4.3.1.
Physical tests"
The results of physical testing of Colocasia esculenta fibers are given in the Table – VI and Figure – V.
TABLE – VI

PHYSICAL PARAMETERS OF Colocasia esculenta FIBERS

	S.No.
	Properties
	Minimum Elongation 
	Maximum Elongation
	Average
	Standard deviation
	Co‑efficient of variation (%)

	1.
	Fiber length (cm)
	60
	100
	70.12
	8.84
	12

	2.
	Fiber diameter (mm)
	6.12
	8.5
	7
	0.83
	11.86

	3.
	Fiber fineness

Danier

Tex
	72

8
	112

12.4
	101.95

11.33
	14.36

1.63
	14.09

14.4

	4.
	Single thread strength (gm)
	112.1
	1425.9
	623.5
	250.05
	38.74

	5.
	Tenacity (gram / tex)
	14.01
	105.62
	55.03
	21.29
	38.69

	6.
	Elongation (%)
	1.1
	3
	2.01
	0.653
	22.28


As per the Table – VI and Figure – V, the Colocasia esculenta fibers have got a maximum fiber length of 100 cm and a minimum fiber length of 60 cm. The mean fiber length was calculated as 70.12 cm. The statistical analysis shows that the standard deviation of the obtained value is 8.84 with a co‑efficient of variation of 12 per cent. As per the projection microscope readings the maximum diameter of Colocasia esculenta fiber is 8.5 mm, the minimum diameter is 6.12 mm and the average diameter is 7 mm. The standard deviation is 0.83 and the co‑efficient of variation is 11.86 per cent. The maximum fineness of the Colocasia esculenta fibers expressed  in  terms  of  denier is 112 denier, the minimum fineness is 72 denier with 
FIGURE – V

PHYSICAL PARAMETERS OF Colocasia esculenta FIBERS

[image: image17.emf]0

20

40

60

80

100

120

Maximum Minimum Average

[image: image18.emf]0

2

4

6

8

10

Maximum Minimum Average

  Fiber length (cm)


          Fiber diameter (mm)
[image: image19.emf]0

20

40

60

80

100

120

Maximum Minimum Average

[image: image20.emf]0

1

2

3

4

Maximum Minimum Average

[image: image21.emf]0

250

500

750

1000

1250

1500

Maximum Minimum Average

Fiber fineness  (Denier and Tex)

      Single thread strength (gm)

[image: image22.emf]0

20

40

60

80

100

120

Maximum Minimum Average

[image: image23.emf]3

29

55

Maximum

Minimum Average

[image: image24.emf]80

82

84

Maximum

Minimum Average


[image: image25.emf]0

0.3

0.6

Maximum

Minimum Average

[image: image26.emf]8

10

12

Maximum

Minimum Average

[image: image27.emf]11

12.5

14

Maximum

Minimum Average

[image: image28.emf]6

7

8

Maximum

Minimum Average

          Tenacity (gram / tex)



  Elongation (%)
an average value of 101.95 denier. If we convert these values in terms of tex the maximum value will be 12.4, the minimum value will be 8 with an average value of 11.33. The standard deviation of the denier value is 14.36 with a co‑efficient of variation of 14.09 per cent. The standard deviation of tex value is 1.63 with a co‑efficient of variation of 14.4 per cent.

As indicated in the Table – VI the maximum single thread strength of Colocasia esculenta fiber is 1425.9, the minimum strength is 112.1 and the average strength is 623.5 gm. The standard deviation is obtained as 250.05 with a co‑efficient of variation of 38.74 per cent. The maximum tenacity value of Colocasia esculenta fiber  expressed  in  gram/tex  is 105.62, the minimum value is 14.01 and the average value is 55.03 gram/tex. As per the statistical analysis the standard deviation of the tenacity value is 21.29 and the co‑efficient of variation is 38.69 per cent. The minimum value of elongation for the Colocasia esculenta fiber as shown in the Table – VI is 3 per cent, the minimum value is 1.1 per cent and the average value is 2.01 per cent. The standard deviation obtained is 0.653 with a co‑efficient of variation of 22.28 per cent.

4.3.2.
Chemical Teststc "4.3.2.
Chemical tests"
The results of chemical testing of the Colocasia esculenta fibers are shown in the Table – VII and Figure - VI.

Table – VII

chemical constituents of Colocasia esculenta fibers

	S.No.
	Properties 
	Minimum (%) 
	Maximum  (%)
	Average (%)
	Standard deviation
	Co‑efficient of variation (%)

	1.
	Alpha cellulose
	81.5
	83
	82.2
	0.48
	0.584

	2.
	Hemi cellulose
	9.42
	11
	10.2
	0.364
	3.57

	3.
	Lignin 
	8.83
	10.1
	9.5
	0.54
	5.68

	4.
	Fat and wax
	0.41
	0.5
	0.45
	0.049
	10.89

	5.
	Ash content 
	6.23
	7.01
	6.98
	0.399
	5.72

	6.
	Moisture regain
	12
	13
	12.5
	0.471
	3.77

	7.
	Dye uptake 
	41.29
	50.60
	45.12
	3.14
	6.98


FIGURE – VI

CHEMICAL CONSTITUENTS OF Colocosia esculenta FIBERS
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The Table – VII and Figure – VI, show that the maximum alpha cellulosic content of the Colocasia esculenta fiber is about 83  per cent, the minimum value is about 81.5 per cent with an average value of 82.2 per cent. The standard deviation of the obtained value is calculated as 0.48 and the co‑efficient of variation as 0.584 per cent. From the table we can understand that the maximum hemi cellulose content of Colocasia esculenta fiber is 11 per cent, the minimum value is 9.42 per cent with an average value of 10.2 per cent. As per the statistical evaluation, the standard deviation of the value is 0.364 and the co‑efficient of variation is 3.57 per cent. The maximum amount of lignin present in the Colocasia esculenta fiber is 10.1 per cent, the minimum amount is 8.83 per cent and the average amount is 9.5 per cent. The standard deviation is calculated as 0.54 and the co‑efficient of variation as 5.68 per cent. With regard to fat and wax present in the Colocasia esculenta fiber, the maximum amount is estimated as 0.5 per cent, the minimum amount as 0.41 per cent and the average amount as 0.45 per cent. The standard deviation of the obtained value is 0.049 and the co‑efficient of variation is 10.89 per cent.

 As indicated in the Table - VII, the maximum value of ash content of the Colocasia esculenta fibers is 7.01 per cent, the minimum value is 6.23 per cent and the average is 6.98 per cent. The standard deviation is calculated as 0.399 with a co‑efficient of variation of 5.72 per cent. The moisture regain for Colocasia esculenta fiber is 13 per cent, the minimum value is 12 per cent and the average value is 12.5 per cent. The standard deviation is obtained as 0.471 and the co‑efficient variation as 3.77 per cent. The maximum value of dye uptake of the Colocasia esculenta fibers, as per the spectrophotometer readings is about 50.60 per cent, the minimum value is 41.29 per cent and the average value is about 45.12 per cent. The deviation from the standard is calculated as 3.14 with a co‑efficient of variation of 6.98 per cent. The Colocasia esculenta fibers are completely soluble in 75 per cent sulphuric acid.

4.4
comparison of properties of Colocasia esculenta FIBERS with other plant fibers tc "4.4
comparison of properties of colocasia esculenta with other plant fibers"
4.4.1.
Comparison of Physical Propertiestc "4.4.1.
Comparison of physical propertiess"
The comparison of physical parameters of the Colocasia esculenta fibers are indicated in the Table – VIII and Figure – VII.
Table – VIII

comparison of physical parameters of Coloacasia esculenta 
with other plant fiBERS

	S.No.
	Properties
	Colacasia esculanta
	Cotton
	Jute
	Banana
	Sisal
	Pineapple
	Ramie
	Hemp
	Flax
	Coir
	Aak
	Bhindi
	Bang
	Furcraea

	1.
	Fiber length (cm)
	70.12
	1-8
	150-360
	8.5
	60-100
	3-4
	70
	100-300
	30- 90
	3-15
	8.32
	13.67
	10
	115

	2.
	Fiber tex, finess
	11.33
	1.2-3.5
	13.27
	*
	9-400
	*
	30
	3-20
	17- 18
	*
	8.6
	8.26
	6.72
	20

	3.
	Diameter (mincron)
	7
	1.2-2.5
	15.25
	8
	15-40
	0.2
	*
	16-50
	12- 30
	15-24
	5
	18
	21.48
	0.12

	4.
	Tenacity (g/tex)
	55.03
	22.5
	24.3-31.5
	50
	40-45
	20-30
	90
	52-61
	58.5
	10.8-12.6
	32.11
	*
	*
	34.78

	5.
	Elongation (%)
	2.01
	6-8
	1.2
	1-3.5
	2.9-6.8
	2-6
	4.5
	1.5-4.2
	1.5-4.1
	1.5-4
	*
	*
	*
	1-2.6


From the Table – VIII and Figure – VII, we can see that the length of the Colocasia esculenta fiber is almost near to that of sisal and ramie fibers. It is less than that of jute, hemp and furcraea fibers, but more than that of cotton, banana, pineapple, flax, coir, Aak, bhindi and Bang fibers.

The fineness results shows that the Colocasia esculenta fibers have good fineness properties than jute, ramie, sisal and furcraea fibers, but it is less finer than that of aak, bang, bhindi, cotton, hemp and flax fibers.

The diameter of the Colocasia esculenta fibers are indicated as 7 micron which is more than that of cotton, pineapple, aak and furcraea fibers, But is less than that of jute, banana, sisal, hemp, flax, coir, bhindi and bhang fibers.

The Colocasia esculenta fibers have got excellent strength properties, almost near to that of flax, and more than cotton, jute, banana, sisal, pineapple, hemp, coir and furcraea fibers. But it is less than that of ramie fibers. The elongation properties of Colocasia esculenta is almost medium than other plant fibers. It is  less than that of cotton, sisal, pineapple and ramie, but more than jute, banana and furcraea fibers.
FIGURE – VII

COMPARISON OF PHYSICAL PARAMETERS OF Colocasia esculenta 

FIBERS WITH OTHER PLANT FIBERS
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1 – Colocasia esculenta ; 2 – Cotton ; 3 – Jute ; 4 – Banana ; 5 – Sisal ; 6 – Pineapple ;

7 – Ramie ; 8 – Hemp ; 9 – Flax ; 10 – Coir ; 11 – Aak ; 12 – Bhindi ; 13 – Bang ; 14 - Furcraea

4.4.2.
Comparison of Chemical Propertiestc "4.4.2.
Comparison of chemical properties"
The  chemical  constituents  of  the  various  plant fibers are shown in the Table – IX and Figure – VIII to facilitate the comparison of the properties of Colocasia esculenta fibers.

Table – IX

comparison of CHEMICAL CONSTITTUENTS OF Colocasia esculenta 
WITH OTHER PLANT FIBERS

	S.No.
	Properties
	Percentage

	
	
	Colacasia esculanta
	Jute
	Cotton
	Pineapple
	Banana
	Ramie
	Sisal
	Furcraea
	Hem
	Flax
	Coir

	1.
	Alpha cellulose 
	82
	71.5
	94
	69.5
	65
	76.2
	65.8
	75
	67-72
	64-84
	44.2

	2.
	Hemi cellulose 
	11
	13.3
	2.6
	1.8
	7
	14.6
	13.3
	-
	17.9
	18.6
	0.8

	3.
	Lignin 
	9.5
	13.1
	*
	5.7
	5-10
	0.7
	11.0
	15
	3.7
	2.2
	45.8

	4.
	Fat and wax content 
	0.45
	0.6
	0.6
	0.2
	0.1
	0.3
	0.3
	*
	0.8
	2.3
	12

	5.
	Ash content 
	6.98
	1.0
	1.2
	0.7- 0.8
	9.7
	*
	5
	2
	1.0
	1.3
	8

	6.
	Moisture regain 
	12.5
	14
	8.5
	11.8
	15.2
	12.9
	11
	7.6
	12
	12
	*


*  Data not available.

As per the Table – IX and Polar Figure – VIII, Colocasia esculenta fiber have got high cellulosic content next to cotton. It is higher than all the other vegetable fibers given in the table. The hemi cellulose content is very high compared to cotton, banana, coir and pineapple fibers, but is almost equal to jute and sisal fibers and less than that of other plant fibers in the table. The percentage of lignin content is less than that of furcraea, coir, sisal and jute fibers. But it is more than pineapple, banana, ramie, hemp and flax fibers. The fiber consist of less amount of fat and wax compared to jute, cotton, hemp, flax and coir fibers, but is more than that of banana, pineapple, ramie and sisal fibers. The ash content of the fiber is 6.98 per cent which is more than that of jute, cotton, pineapple, sisal, furcraea, hemp and flax fibers, but less than banana and coir fibers. The moisture regain of the fiber is 12.5 per cent which is almost similar to that of ramie, hemp and flax fibers. But is more than that of cotton sisal, furcraea, pineapple and coir fibers.
FIGURE – VIII

COMPARISON OF CHEMICAL CONSTITUENTS OF Colocasia esculenta 
FIBERS WITH OTHER PLANT FIBERS
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1 – Colocasia esculenta ; 2 – Jute ; 3 – Cotton ; 4 – Pineapple ; 5 – Banana ; 6 – Ramie ;
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4.5
evaluation of Colocasia esculenta yarntc "4.5
evaluation of colocasia esculenta yarn"
The results of the physical testing of Colocasia esculenta yarns are as shown in the Table – X and Figure – IX.

TABLE – X

PHYSICAL PROPERTIES OF Colocasia esculenta YARN

	S.No.
	Particulars 
	Minimum
	Maximum
	Mean
	Standard deviation
	Co‑efficient of variation (%)

	1.
	Yarn Count
	0.59
	0.65
	0.61
	0.0204
	3.344

	2.
	Yarn twist
	3.3
	4.1
	3.7
	0.311
	8.41

	3.
	Single thread strength
	1190
	1253
	1221.5
	20.83
	1.71

	4.
	Elongation
	1.60
	1.64
	1.62
	0.032
	0.85


As indicated in the Table – X and Figure – IX, the maximum count of Colocasia esculenta yarn was estimated as 0.65 s Ne, the minimum values as 0.59 s Ne and the average count value as 0.61s Ne. As per the statistical analysis the standard deviation for the yarn count is 0.0204 with a co‑efficient of variation of 3.344 per cent.

The maximum twist per inch given to the yarn is 4.1, the minimum twist per inch is 3.3, with an average twist per inch of 3.7. The standard deviation of the twist per inch is obtained as 0.311 and the co‑efficient of variation as 8.41 per cent.

The maximum single thread strength of the Colocasia esculenta yarn was estimated to be 1253 gm, the minimum value to be 1190 gm and the average value to be 1221.5 gm. The statistical values of single thread strength are standard deviation 20.83 and co‑efficient of variation 1.71 per cent. 

The Colocasia esculenta yarns have got a maximum elongation of 1.64 inches, a minimum elongation of 1.60 inches and an average value of 1.62 inches. The deviation from the standard of the obtained result was calculated as 0.032 with a co‑efficient of variation of 0.85 per cent.

4.6
evaluation of Colocasia esculenta fabrictc "4.6
evaluation of colocasia esculenta fabric"
The results of physical testing of Colocasia esculenta cotton mixed fabric are indicated in the Table – XI and Figure – X. 
FIGURE – X

PHYSICAL PROPERTIES OF Colocasia esculenta YARN
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TABLE – XI

PHYSICAL PROPERTIES OF Colocasia esculenta FABRIC

	S.No.
	Particulars 
	Minimum
	Maximum
	Mean
	Standard deviation
	Co‑efficient of variation (%)

	1.
	Fabric thickness
	0.060
	0.076
	0.068
	0.0054
	8.06

	2.
	Fabric weight (mg)
	7322
	7526
	7497
	0.639
	4.89

	3.
	Fabric drapability (drape co‑efficient)
	0.712
	0.083
	0.758
	0.035
	4.64

	4.
	Abrasion resistance (%)
	3.301
	5.7
	4.5
	0.814
	18.46

	5.
	Tensile strength (kg)
	Warp
	25
	40
	32.5
	1.64
	4.95

	
	
	Weft
	80
	90
	84
	3.53
	4.197

	6
	Elongation (cm)
	Warp
	3.25
	4
	3.68
	0.078
	5.31

	
	
	Weft
	2.5
	3.25
	2.88
	0.108
	9.6

	7.
	Stiffness (cm)
	Warp
	1.2
	3
	2.1
	0.021
	11.48

	
	
	Weft
	5
	6
	5.5
	0.4
	7.02

	8.
	Fabric count
	Warp
	15
	19
	17.1
	1.136
	6.643

	
	
	Weft
	1
	1
	1
	0
	0

	9.
	Threads / inch
	ends/inch
	20
	21
	20.5
	0.489
	2.397

	
	
	picks/inch
	14
	16
	14.8
	0.6
	4.05

	10.
	Fabric cover factor (%)
	26.49
	26.67
	26.58
	0.093
	0.35


As per the Table – XI and Figure – X, the maximum value of thickness estimated for Colocasia esculenta cotton mixed fabric is 0.076 mm, the minimum value is 0.060 mm and the average value is 0.068 mm. The standard deviation of the obtained result is 0.0054 and the co‑efficient of variation is 8.06 per cent. The maximum and minimum weight of the fabric is 7526, and 7322 respectively. The average weight is estimated as 7497. The standard deviation as per the statistical analysis is 0.639 and the co‑efficient of variation is 4.89 per cent.

With regard to drape co‑efficient the maximum and minimum values are 0.083 and 0.712 respectively, the average value is 0.758.  Since cotton yarns were used as the warp the fabric have got a maximum drapability in that direction. The stand and deviation and the co‑efficient of the woven Colocasia esculenta fabric is 0.035 and 4.64 per cent respectively.
The maximum abrasion resistance or weight loss percentage of the fabric after 70 revolutions was recorded as 5.7 per cent, the minimum as 3.301 per cent, with an average of 4.5 per cent. The standard deviation of the value is 0.814 and the co‑efficient  of variation is 18.46 per cent. The maximum tensile strength of the fabric 
FIGURE – X

PHYSICAL PROPERTIES OF Colocasia esculenta FABRIC
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in the warp wise direction is 40 kg, the minimum is 25 kg and the average is 32.5 kg. In the weft wise direction it shows a considerable increase because of the use of Colocasia esculenta yarns, where the maximum value is 90 kg, the minimum value is 80 kg and the average is 84 kg. The standard deviation for the warp wise strength is 1.64 with a co‑efficient of variation of 4.95 per cent. In the case of weft wise strength the standard deviation is 3.53 and the co‑efficient of variation is 4.197 per cent.

The maximum warp wise elongation of the fabric is estimated as 4 cm the minimum as 3.25 cm and the average value as 3.68 cm. The standard deviation of the value is 0.078 and the co‑efficient of variation is 5.31 per cent. The maximum value of elongation in the weft wise direction was estimated to be 3.25 cm, the minimum value as 2.5 cm with an average of 2.88 cm. The standard deviation for the obtained value is 0.108 and co‑efficient of variation is 9.6 per cent.

As  far as fabric stiffness is considered,  in the warp and weft directions the maximum values are 3 cm and 6 cm respectively. The minimum stiffness values of 1.2 cm and  5 cm are seen  in warp and weft directions respectively.  The average values of both warp and weft stiffness are recorded as 2.1 cm and 5.5 cm. The standard deviation of the values are 0.021 and 0.4 and the co‑efficient of variation are 11.48 and 7.02 per cent respectively.

As shown in the Table – XI, the maximum count of the warp yarns in the fabric is 19, the minimum count is 15 and the average warp count is 17.1. The standard deviation of the value is 1.136 and the co‑efficient of variation is 6.643.  In the case of weft count, there is no maximum and minimum values, so the average count itself is one. There is no variation from the standard value also. The maximum, minimum and average number of ends per inch of the fabric are 21, 20, and 20.5 respectively. The deviation from the standard is calculated as 0.489 and co‑efficient of variation as 2.397. The maximum number of picks per inch is 16, the minimum number is 14 and the average value is 14.8. The standard deviation is 0.6 and the co‑efficient of variation is 4.05 per cent. The maximum cover factor of the woven fabric is estimated as 26.67 per cent and the minimum value as 26.49 per cent. The average cover factor value 26.58 per cent. The standard deviation of the value is 0.093 and the co‑efficient of variation is 0.35 per cent. 

5.  summary and conclusion

Today the human civilization has reached a stage of highest consciousness about the environment, which is turn has forced him to the exploration of renewable and biodegradable resources from the nature. There are many non-conventional fiber yielding plants in our country, which have the potential for use in diversified fields. Colocasia esculenta, a tuberous perennial from the Arum family was seen abundantly throughout the tropical areas of many Asian countries including India. In the present study, the plant petiole, which is thick and succulent up to one meter height was used for extracting the fibers.
Considering the above facts this research has been conducted with the following objectives :

· Locate the Colocasia esculenta plant.

· Optimize the method of extracting fibers from Colocasia esculenta .

· Check the spinnability of the extracted fibers and weave the same. 
methodologytc "methodology"
The selected Colocasia esculenta plants were collected from tropical areas of Kerala during its harvesting season. A pilot study was conducted to tryout the feasibility of various fiber extraction methods to extract Colocasia esculenta fibers. The various methods involved were retting (stagnant water retting, high temperature retting, chemical retting and enzymatic retting), hand scraping and decortication The results proved hand scraping to be effective. Hence the fiber were extracted following hand scraping method. The extracted fibers were spun in a jute spinning system and woven in a simple handloom with reed number 36 and harness set for plain weave, cotton yarn of 17s count was used in the warp. 

The extracted fibers, spun yarn and woven fabric were evaluated for physical and chemical parameters. These results were statistical analysed. 

results
The findings of the study were as follows.

· Colocasia esculenta fibers were successfully extracted by the three methods of hand scraping, chemical retting and high temperature retting with the conclusion that other methods are not suitable for extraction.

· Analysis of requisites of various extraction methods found out hand scraping as the best and cheapest method.

· In the visual evaluation, hand scraping method shown the highest ratings of 80 per cent, 84 per cent, 84 per cent and 100 per cent for general appearance, colour, texture and yield respectively.

· Single end strength and elongation of the fiber obtained by hand scraping method was 645.5 gm and 2.93 per cent respectively.

· Single end strength of the fiber obtained by high temperature retting was 623 gm and elongation was 2.61 per cent.

· Single end strength of the fiber obtained by chemical retting was 601 gram and elongation was 2.45 per cent.

· Average length of the fiber was estimated to be 70.12 cm.

· The average diameter of the fiber was seven mm.

· The average fineness of the fiber was expressed in denier was 101.95 and which expressed in Tex was 11.33.

· Single end strength of the fiber obtained by selected extraction method was 623.5 gm and elongation was 2.01 per cent.

· Tenacity of the fibers obtained by selected extraction method was 55.03 gram/tex. 

· The alpha cellulose content in the fiber was 82.2 per cent

· The hemi cellulose content in the fiber was 10.2 per cent

· The lignin content in the fiber was 9.5 per cent

· The fat and wax content present in the fiber was 0.45 per cent

· The ash content of the fiber was 6.98 per cent

· The moisture regain of the fiber was 12.5 per cent

· The  dye uptake of the fiber was 45.12 per cent

· The fiber was soluble in 75 per cent sulphuric acid

· The count of the yarn was 0.61 s Ne.

· The twist per inch of the yarn was 3.7 tpi.

· The single thread strength of Colocasia esculenta yarn was 1221.5 gm

· The elongation of Colocasia esculenta yarn was reported as 1.62 per cent

· The thickness of Colocasia esculenta cotton mixed fabric was 0.068 mm.

· The weight of the mixed fabric was 7497 mg

· The drape coefficient of the fabric was 0.758 per cent

· The abrasion resistance of the fabric was 4.5 per cent

· The tensile strength of the fabric in the warp direction was 32.5 kg and in the weft direction was 84 kg

· The elongation of the fabric in the warp direction was 3.68 cm and in the weft direction was 2.88 cm

· Stiffness of the fabric in the warp direction was 2.1 cm and in the weft direction was 5.5 cm

· The count of the yarn used in the fabric in the warp direction was 17.1s and in the weft direction was ones.

· The mean number of ends and picks per inch of the fabric was 20.5 and 14.8 respectively.

· The cover factor of the woven fabric was estimated to be about 26.58 per cent.

conclusion
Globalization has forced researchers and industries to develop efficient and ecofriendly products in every field. As far as textiles, production has to lay strong foundation for safer products. This has made producers and consumers to look upon natural products produced by green technology. This study on “Extracting, Spinning and Weaving Fabric from Colocasia esculenta Petiole”, proves that newer fabrics could be made with the abundantly available raw materials. The coarse and biodegradable nature of the fibers may pave roads for transport, home furnished and geotextiles. Hence it could be concluded that Colocasia esculenta fibers may produce a new range of fabrics and earn better foreign exchange. 

recommendations 
· Same procedure with improved technique can be followed for producing more finer fabric.

· Other fabric construction methods can be try out with the same yarn.

· Since the fiber has got excellent strength properties, it can best utilized for natural fiber composite and other geotextile applications.

· A research can be carried out to utilize the antibacterial and medicinal properties of the fiber. 

Limitations

· Due to the lack of time and cost other enzymes could not be used for the extraction of the fibers

· Lack of time restricted the investigator to trying out other fabric construction methods. 
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APPENDIX - I

PROFORMA OF VISUAL EVALUATION
	S.No.
	Method
	Sample
	General appearance
	Colour
	Texture
	Yield

	
	
	
	Good
	Fair
	Poor
	Bright
	Medium
	Dull
	Fine
	Medium
	Rough
	Appreciable
	Negligible

	1.
	Hand scraping
	A
	
	
	
	
	
	
	
	
	
	
	

	2.
	Chemical retting
	B
	
	
	
	
	
	
	
	
	
	
	

	3.
	High temperature Retting
	C
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