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introduction

Textile industry is the “Mother of Indian industrialization and the second largest employment generator view”. The Indian textile industry is one of the oldest industries in the world. Indian textile have always been a major player in global trade over the two decades. Textiles is a part of our ancient heritage and traditions. It is also an integral part of our social and cultural milieu. The roots of textile industry in general and coloration industry in particular are build deep in history, going back several centuries [Chakrabarti, 2012]. Textile industry has been one of the oldest and most important sector in the Indian economy. It is the second largest employment provider in the country next to agriculture. Textile industries are facing a challenging condition in the field of quality and productivity due to the globalization of the world market, [Nadaraj, 2005).  

Natural fibers are the essential alternative in ever expanding horizon of textile fibers. They have high length to diameter ratio and they are banded together by natural gums and resins [Singh, 2010]. Sheep skin including the hair, probably used long before the discovery of fibres that could be spun into yarns. Wool fibres have highly complex physical and chemical compositions that have evaluated over million of years to protect sheep from extreme of heat and cold, [Bhute, 2011]. It is the most versatile of all textile fibres. The insulating and moisture absorbing properties of the fibre make wool products extremely comfortable to wearer which gives flexibility, elasticity, resilience and wrinkle recovery properties, [Samantha, 2011]. 

Colour has always fascinated man for centuries. Colours derived from nature for tinting his skin and later for the colouration of natural fabrics which  made from cotton, silk and wool. Colour is a subject that is not factural it has the greatest influence in fashion industry. Fabrics and garments are often judged by their durability, [Srinivasa, 2011].

Colour in clothing dates back to old stone age. Colour has transformed the entire fabric into an expression of emotions and moods. It is the major aspect which governs ones personality. Natural dyes can be derived from nature through herbs, plants, flowers, seeds, insects, barks and roots. These dyes give subtle rich, warm colours that are unique, [Emarch, 2011]. The beauty of natural dyes resets in their colours and ability for their colours to blend and mix in away uniform and usually pleasing [Uday, 2010]. 

Ancient writing and forcals has proved the usage of natural colours. Good shades can be derived from animal kingdom. Tropical countries like West Africa and India are the major producers of vegetable dyes. Different types of fungi can also be create natural dyes. Natural dyes have their unique colour shade and aesthetic characteristics. Naturally dye material have good resistance to moth and non toxic and allergic. These qualities make them preferred by foreign importers.
Natural dyes are not only eco-friendly but also posses better biodegradability and do not cause environmental pollution during their production and utility. However, the limitation with the use of natural dyes are poor colour fastness to various agencies such as light, washing, rubbing and perspiration,   [Shaukat, 2011]. Dyeing technique has played an important role in applying colour to textiles from the early times colouring has increase the commercial value of textile products, [Becerir, 2006]. The natural dyeing industry also provide employment to million, thus giving a good solution to unemployment  problem.
 Today the word “Environment friendly” is part of every individual. The acute ecological crisis has caused every research and productions to rise the call back to nature, save the world from slow poisoning, obviously dye production and dyeing is also marching towards natural colours. Natural  dyes are biodegradable and highly compatible with environment, the natural dyes are free from defects associated with  synthetic  dyes such as azo dye   are harmfulness  to humans body  pollution  and  waste  water. Generally they are non-polluting, non-allergic and eco-friendly. They are soft in colour, cool to eyes and good to skin, [Kale, 2005]. 
Mordant are substances which are used to fix a dye to the fibres. They also improve the dye take up quality of the fabric and help to improve colour and light fastness, [Sekar, 2012].Synthetic mordants may result in pollution hence it is necessary to use natural mordants, [Sharma, 2007]. Natural mordants will reduce the usage of chemicals and reconstruct the revival of the traditional dyeing. Pomegranate peel extract could effectively protect and antioxidants. Pomegranate rind is used as biomordant. This is used for many medical purposes. These are rich in tanner content, [Noda, 2010. Natural mordants improve the affinity of natural dyes to the fabric, [Suareez, 2010].

Marigold is an important medical and industrial plant with various bioactivities. They are attractive and it is used for many medical purposes .Dried flowers are used as a colouring matter for dyeing of natural fibers or fabrics, [Kumar, 1998].These flowers were used as a symbol of remembrance and believed to gives great forces of warmth and begin comparison to the human soul especially helping to balance the active and receptive modes of communication. Besides, the calendula essential oil has been reported to be used in care of the elderly, [Buckle, 2012].

Crocheting is a process of creating fabric from yarn, thread or other material stands using a crochet hook. Crochet is a great hobby, [Modesto, 2011]. It is differs from knitting in that only loop is active at one time, and that a crochet hook is used instead of two needles [Harkins, 2011. It is used for many purposes like bags, accessories, hats, dolls, mats, garments etc.., Bright colour woolen yarns are mostly used in crocheting, Pivsa (2011).

Children clothing is mainly depends on season. The ideal kids clothing should be soft, comfortable, easy to put on and take off, non-flammable, light weight, non-irritating. Especially in winter season, kids need warmth in such cases wool sweaters and its products are used. Since synthetic dyed wool fabrics make bleed when the kid sucks so that the harmful dyes may affect the health.In such cases, naturally dyed hand-made wool fabrics given comfort, warmth and eco-friendly to infants.

Apart there is an increasing realization in the textile industry as well as among the textile consumers of the need to develop and demand eco-friendly method of dyeing textiles. Natural dyes offer an important alternative in this regard, as these are safer in use with minimum health hazards, have easy and less disposal problem of effluent and very little work has been done in crocheting using natural dyes and natural mordants. This investigator felt the need to study the “Designing and developing kids wear with woolen yarn dyed with Marigold” with the following objectives:

· To study the effect of selected natural dyes, natural mordants and mordanting techniques on woolen yarn

· To create kids wear through crocheting

· To evaluate the crochet dyed samples and

· Subjective and objective evaluations of dyed samples.

2. REVIEW OF LITERATURE

The review of literature pertaining to the study “DESIGNING AND DEVELOPING KID’S WEAR WITH WOOLEN YARN DYED WITH      MARIE-GOLD (TAGET’S ERCTA)” is discussed under the following headings:

2.1. 
Wool 


2.1.1. History of Wool



2.1.2. Characteristics of Wool



2.1.3. Types of Wool



2.1.4. Uses of Wool


2.2. 
Marigold



2.2.1. Types of Marigold Flowers



2.2.2. Properties 



2.2.3. Importance and Uses


2.3. 
Dyeing



2.3.1. History of Dyeing


2.4. 
Natural Dye



2.4.1. History of Natural dyes



2.4.2. Classification of Natural dyes



2.4.3. Advantages of Natural dyes


2.5. 
Mordant

 

2.5.1. Mordant Techniques

2.6. 
Pomegranate


2.7. 
Amla


2.8. 
Crocheting


2.8.1. History of Crocheting


2.8.2. Types of Crocheting

2.1. 
WOOL 


Wool is one of the most important natural fiber used in textile production. It belongs to the group of animal fibres.  These fibers are derived from the fur of animals such as goats, sheep, alpacas and rabbits, [Rastogi, 2009]. Wool was probably the first animal fibre to be made into cloth. 

2.1.1. 
History of Wool

          The art of spinning wool into yarn was developed during 4000 BC. The first wool factory in England was established in 50 A.D Winchester by the Romans in 1957. British brought 13 merino sheep to Australia and started the merino sheep industry. There are 40 different breeds of sheep in the world producing a rough estimated of 200 types of wool with varying standards. Wool was existed in Babylonia. The word Babylonia means hand of wool. Sheep were raised in ancient Mesopotamia to such a large extent that wool making could be described as a major industry. In 45 A.D. the Romans are credited having breed with a new strain of sheep that would come to have great and lasting importance in the development of wool, [Jerde, 1992].


The major wool producer in the world are Australia, Argentina, China and South Africa, [Beech, 2008].

2.1.2. Characteristics of Wool


Wool has a special kind of flexibility. It has a unique characteristic to make its original. They have good resistant to fire. Therefore the fire proof garments can also made from wool. It does not permit air to pass through, so it is used in winter season. Wool has a specific characteristic to keep the body warm. It can absorb moisture and retain water. Woolen yarn can accept all colours easily. The fiber is very durable therefore the product becomes cost effective. It can stretched upto 30% to 40% in dry atmosphere and upto 50-70% in moisture atmosphere. Generally wool is a creamy white colour, although some breeds of sheep produce natural colours such as black, brown, silver and random mixes, [Joshi, 2009]. 
Wool fabrics are bulkier than other fabrics and retain air, which causes to retain heat, [Matula, 2001].

2.1.3. 
Types of Wool


Mohair is the fibre from Angora goat. It should not be confused with Angora rabbit. South Africa, Turkey and Texas (US) are the major producers. Mohair has fewer scales and no crimp but resistant to fire, [James, 1992].


Cashmere is produced by a goat raised in India, Nepal, China and Newzealand. Cashmere wool is used for sweaters, coats, suits, jackets and blankets, [Hudsan, 1992].


Pashmina wool is obtained from capra hircus goat. ‘Pashm’  the name  called by local people which gives the meaning of   very fine, soft and one of the most expensive fibres. It is used for making embroidery and woven shawls made in Kashmir, India. The goat is found in higher riches of Tibet.


Camel hair is obtained from the two humped camels found in Turkey, China and North Siberia. Camel hair is an excellent insulator. Camel’s hair is often used as a blend with sheep’s hair, [Mansaur, 2002].

Llama and Alpaca are camelids from South America. The fibre obtained from them is 8-12 inch long and is known for softness, fineness and lustre. It has good draping characteristics and is liked by fashion designers.

Vicuna and Guanaco belongs to camel family. Earlier they were killed for their hair but now this practice has been stopped as they are on the list of endangered species. The fiber obtained is short, lustrous and light cinnamon in colour and is one of the expensive fibers, [Bell, 1970].


Yak is a long haired bovine found in Tibet and Central Asia. The fibre is obtained by combing and is blended with cashmere wool at times.


Muskox is one of the finest natural animal fibre found in Alaska. Spinners claim that musk ox wool is eight times warmer than wool and extraordinarily light weight. It doesn’t scratch or shrink in hot water. It can be washed both by hand and machine in any mild detergent, [Tomar, 2010].
2.1.4. 
Uses of Wool


Wool is used to make sweaters, dresses, coats, suits, jackets, pants and hinking of boots. It can also be made into blanket, carpets and it gives  comfort, easy to wear and durability, [Matula, 1992].


Wool has also been traditionally used to cover cloth diappers. Merino wool has been used in baby sleep products such as sweadle baby wrap blankets and infant sleeping bags, [Nayak, 2008].

2.2. 
MARIGOLD

Marigold is also called as “pot marigold or “scotch marigold”. It is a bright orange-yellow coloured flower. Marigold gained popularity amongst  gardeness and flower growers, on account of its easy culture and wide adaptability. It has a habit of free flowering in short duration to produce marketable flowers at wide spectrum of attractive colours, shape, size and good quality. Flowering season during the month of June to September and the harvesting last for 3 to 4 days after the dew has evaporated. Bright orange pigments in the flowers are used to make medicinal preparations, [Bose, 2003].

The Botanical name of marigold is ‘Calendula officinalis’. A diminutive of the Latin word calende (first day of the month) meaning ‘little clock’ refers to the plants habit of flowering all around in the wild. Pot marigold is native to Southern Europe but it is easily grown in the British isles. The Romans discovered that marigold bloomed on the first day of each month and therefore named it for the calendar, [Panda, 2005]. The double forms with bright-orange coloured flower have the highest concentration of active ingredients and these varieties are grown for medicinal purposes on the continent, [Das, 2004].

2.2.1. Types of Marigold Flowers


American marigold (Tagets erecta) is an annual flower with a clumping form that blooms during summer to light up the garden with color. Growing                1 to 4 inches tall. American marigolds have a double flower head that grows    2 to 6 inches wide. The flowers come in a wide range of colours including orange, yellow, mahogany and white. They grows best in full sun and moist, well-drained soil but tolerate dry soil, [Aftab, 2011].


French marigold (Tagets patula) is a summer-blooming annual with a bushy growth habit. The small single flowers on French marigolds range from double to semi-double in form. Often the petals are bicoloured and tipped or striped with mahogany or red. French marigolds require dead heading or remaining the spent blooms to promote a long flowering seasons. They grow best in full sun and well-drained, moist soil.


Signet marigold (Tagets temurfolia) is one of the variety of marigold, which is an annual flower that grows 8 to 18 inches in height. The single flowers shows yellow and orange coloured petals to produce a cheerful display in the garden. Signet marigold flower requires full sun and well-drained soil to thrive, Bose (2003).


Marsh marigold (caltha palustris) is a perennial marigold variety that grows 1 to 2 feet tall with mounding and clumping form. Emerging in spring and lasting summer, marsh marigolds have abroad flower that grows 1 to 1½  inches wide. The five to six petaled flowers are bright yellow to contrast with the green foliage. The heart shaped leaves on marsh marigold grow 2 to 6 inches long with a toothed edging around each leaf. Marsh marigold requires full sun and moist, well-drained soil, [Paul, 2003].

2.2.2. Properties of Marigold

The active compounds found in Marigold have the quality of stimulating blood circulation and speeding up the healing periods. Marigold flowers contain a bitter compound called volatile oil. They have the ability to heal anti-inflammatory, antibacterial and soothing effects. They contain a considerable source of flavonoids, carotenoids, vitamin C, proteins and resins, [Khan, 2011]. The oil has a pronounced odour and acts as a repellent to flies, [Kapel, 1971). 
2.2.3. 
Importance and Uses


Marigold flower heads or just the rayflorets are used medicinally. It is not often used internally now a days but extracts, tinctures and ointments are sometimes used externally to heal stubborn wounds, bet sores, persistent ulcer, varicose veins, bruises, gum inflammations and skin rashes. It is an excellent mouth wash.


Pot marigold is probably more often used in complexion creams and lotions for cleansing, softening and soothing the skin. Marigold petal ointment can be used to smoothen hands and may be used in infusion form in the baths to reduce body scars, petals steeped in vinegar for knee sprains, [Diaruin, 2000]. Marigold is especially used for beautification and also used in landscape plans due to its variable height and colour of the flowers. The essential oil present in different species can find a use in the perfume industry. The plant is still used in herbal medicine but not often used as a colouring agent, [Pal, 2003].

2.3. 
DYEING  


Dyeing is the most complex process among wet processing and include hundreds of dyes and auxiliary chemical such as mordants, fixing agents, acids and alkalis. Dyeing is done on the overall pattern of fibre, yarn or fabric. Dyeing on textiles serves its origin to natural passion of man for varieties and fancies. Dyeing is a process in which a material is given a more or less permanent colour by means of dye stuff. Dyeing is a finishing process which brings a variety of colour and pattern in the fabric, remarks Patel (2005).
2.3.1.
History of Dyeing

     
In every civilization from remote ages to the present, the art of dyeing  has play an important role  in adding beauty to the fabric. Natural dyes make an important contribution to fabric decoration by producing various beautiful colours and colour harmonies, obtained by a combination of various dyeing methods, [Agrawal, 2003]. The knowledge and use of colour begins with the dawn of civilization, [Mondal, 2004]. Ever since primitive people could create, endeavouring to add colour to the world around them. They used natural matter to stain hides, decorate shells, feathers, and paint their story on the walls of ancient caves. Scientists have been  able to date the black, white, yellow and reddish  pigments made from ochre used by primitive man in cave painting to over 15,000 B.C (http//kws.atlantia.sca.org/ dyeing. html). The dye used in this case was madder, along with other dyes such as indigo was introduced to other regions through trade. It is not until the ancient Babylonians and Assyrians that we find sculptured representations of patterned garments in wall sculptures and clay tablets around 2200 B.C (http//aurora.com/info/natural-dyeing.shtml). Particularly in India and in the middle east, dyeing has been carried out for over 5000 years. The dyes were obtained from animal, vegetable or mineral origin with very little processing. India has been known for its versatile.


There are numerous references in the Indian mythology and prehistoric religious literature to the practice of dyeing, resist dyeing, painting and printing of textiles using natural dyes.


Since early ages, natural dyestuff were used for dyeing the fabric and almost until 19th century all the dyes were natural in origin but as the science and technology progressed, synthetic dyes were invented and the world  quickly adopted  them  because of certain advantages as compared to natural dyes, [Mahajan, 2007]. Dyes are water-soluble colours or they can be converted into water-soluble compounds by and pre-requisite conditions (www.dyesonline.net/dyes/historyind.html). Dyes are organic compounds that can be fixed in a substance with more or less performance in the form of a colour, [Karolina, 2005]. Dyes are fluids or substances, which permanently fix the colour on to the fabric. Dye stuff is the name given to materials, solutions or matters that colour textiles, [Rawat, 2006].

2.4. 
NATURAL DYE


Natural dyes are obtained from natural sources such as vegetable matter, minerals or insects. These dyes are used in the coloration of textiles, food, drugs and cosmetics. Small quantities of dyes are also used in coloration of paper, leather, shoe polish, wood, cane, candles and such other products requiring coloration, [Gulrajani. 2001]. India has a very rich tradition of using natural dyes. The art  and craft of producing natural dyed textiles is being practiced in many villages and by some craftman in the country, but there is no organized effort to revive and improve the methods of dyeing and printing with natural dyes, [Gahlot, 2008].

The market for natural dye stuff is very small as opposed to natural foods and natural cosmetics, where retail outlets are numerous and widespread, naturally dyed clothing is not widely available to the average consumer but there are new  technology to  utilize natural dyes in the modern clothing industry from cloth, silk and wool, [Gupta, 2000].


Coloured fragments of madder dyed cloth have been found in the ruins of the indus valley civilization of Mohen-Jodaro and Harappa (3500BC). Madder dye has been mentioned as ‘Majistha’ in the vedas. Quick reference of dyed cloth ‘pitamber’ indicated that the process of dyeing in thousands of year old. Lately, there has been increasing interest in natural dyes, as the public becomes aware of ecological and environmental problems related to the use of synthetic dyes. Use of natural dyes cut down significantly on the amount of toxic effluent resulting the dye process, [Deepti, 2001].

2.4.1. 
History of Natural Dyes


The history of natural dyes is very interesting. Egyptian mummies have been found wrapped in clothes dyed was supposed to have deceived the Persians into thinking that his army was wounded by sprinking on his soldiers with a  red dye ,probably madder plant juice, which contains the dye alizarin, [Sidhu, 2005]. History of natural dyes is more than 4000 years old. Dyeing with natural dyestuff is a traditional craft of India .Dyes were extracted from varieties of plants as well as from a few animal sources. Most of the dyes are not substantive but must be used in conjunction with mordants, [Bains, 2009].


Fabrics which made production of printed textiles was in vogue here using dyes derived from roots, leaves and stones. From the earliest recorded documents, it is evident that our textiles were held in the highest esteem even by the ancient Greeks and Romans, [Salikhore, 1998].

2.4.2. Classification of Natural Dyes


Natural dyes are aesthetically appealing environment friendly, biodegradable, non-toxic and cost effective. Recently, some people have been advocating the revival of natural dyeing against the suitable manaching back drop of impending ecological disaster and toxic diseases as well as the dimishing proportions of the global wealth of petroleum and cool tar on which synthetic dyes are based, [Khan, 2004].

The dyers and printer have to go through several procedures for making natural and vegetable dyes selecting and collecting ingredients pounding, grinding and filtering them through fine cloth or soaking and boiling them, [Thakur, 2000].

· Vegetable origin


Colouring matters are derived from nature through herbs and plants, flowers, seeds, barks and roots are vegetable origin. It is believed that there are at least 3000 plants from which colouring matter can be extracted. The main common vegetable dyes are indigo, alizarin, madder, henna, catechu, saffron, fustic, sumac, legwood, etc., [Wells, 2000].

· Animal origin


Lac, cohineal and kermes has been the principle dye yielding insects. The other animal dyes are squid septa and tyrian purple obtained from species of fish and small insects.

· Mineral origin


Mineral dyes comprise of all those inorganic metal salts and metal oxides, [Kiran and Kapoor, 2004].
2.4.3 Advantages of Natural Dyes


Untill the later half in the 19th century people were using natural dye for colouring the textile fibre. Some of the synthetic dyes are not good due to their toxic effect and it creates allergic reaction to skin and contaminant to  our environment. Due to the disadvantages of synthetic dye, natural dyestuff have revived in Europe, Japan and U.S., [Saha and Data, 2008].


The use of natural dyes has become a trend around all over the world at present due to their eco-friendly nature in production and its application which do not cause pollution or disturb our eco-system. Another very important factor in favour of natural dye is their aesthetic appeal, [Malin, 2006].Compared to synthetic colour, the colours obtained from natural sources are more soothing to human eyes. Thus, efforts should be made to explore different dye sources hidden in the beauty of nature, [Kale, 2007].
2.5.
MORDANTS 


Mordant is the fixing agent which prevents the colour either fading with exposure to light or washing out. It is mineral salt use to help the dye to adhere the material to be dyed. Some natural dyes also have the properties of mordant. The name mordant being derived from Latin word ‘modese’ to bite, [Datta, 2008].

2.5.1. 
Mordant Techniques

           The three way of mordanting states pre-mordanting, post mordanting and simultaneous mordanting. In pre-mordanting, the sample is mordanted and then dyed. Post mordanting, the sample is first dyed and then mordanted. Simultaneous mordanting,  in which mordanting and dyeing are carried out  at the same time, [Rani and Singh,  2004].
	1.
	Without mordanting
	:
	The material is dyed without mordant.

	2.
	Pre mordanting
	:
	The substrate is treated with the mordant and then dyed.

	3.
	Simultaneous mordanting
	:
	The mordant is added in the dye bath itself

	4.
	Post-mordanting
	:
	The dyed material is treated with a mordant



 These methods have different effects on the shade obtained after dyeing and also on the fastness properties. It also depends upon the dye and the substrate. It is therefore necessary to choose a proper method to get a required shade and fastness by optimizing dyeing parameters. Dyeing with these dyes is basically a three step process dye. Extraction, mordanting and dyeing, [Gulrajini,1993]. Mordanting is taken into action before, after or concurrently with the dyeing process with efficient mordants e.g. alum, chrome, iron and tin salts – brighter colours and better fixation are obtained only by pre-mordanting, [Teli and Prahu, 2008].

2.6. 
POMEGRANATE

The pomegranate a Persion native, is one of the oldest fruits known to man. Originally thought to be native to China, pomegranates were actually brought to China about 100B.C. The Romans called it as “Punic apple”. They are used  in the process of tanning leather. Many Italian renaissance  fabrics boasted the pattern of cut pomegranate, [Ronald, 2003].

The scientific name is ‘Punica granatum’. The word “pomegranate” came from the Latin “fruit of many seeds”. It is a fruit-bearing delicious scrub or small tree growing between 5-8 metres tall, [Kumar, 1998].


Pomegranates have been used extensively in the folk medicine of many cultures. Fermented pomegranate juice were demonstrated to be high in antioxidant activity. There are good sources of vitamin C. Pomegranate peels have a great tendency to treat diarrhea. They are enriched with  vitamins and folic acid. These are good medicine for breast cancer, lung cancer, osteoarthritis, lower cholesterol and blood pressure level, (Schubert, 1999].  These are used as a gargle for sore throat and it is applied to the skin to treat hemarrhoids. It is also used diabetes, obesity, weight loss and HIV disease, [Langtin, 2003].
2.7. 
AMLA

The plum sized fruit grows on a small leafy has a strong lemon scent. The amla fruit is also considered to be high in antioxidants. The fruit is sometimes used as part of beauty regimen. In addition to its nutritional content and medical benefits, amla is used for many other purposes. It can be used as a treatment for fabric dye and it is also used in inks. This fruit is full of protein, fiber and minerals. The amla fruit recover by both the Ayurvedic and Unani system of medicine.
2.8. 
CROCHETING
2.8.1.
History of Crocheting

Crocheting is a needle technique performed using a crochet hook with fiber or other similar material. Most typically, this material is yarn or crochet thread, but it might also be fabric, wire,turine, or other innovative materials, [Zee Mechor, 2004].


The word is derived from the French word “Crochet” means hook. Hooks can be made of materials such as metals, woods or plastic and are commercially manufactured as well as produced by artisans. Crocheting is similar to knitting, consists of pulling loops through other loops, but additionally incorporates with wrapping the working material around the hook one or more times. Crochet differs from knitting in that only one stitch is active at one time, stitches made with the same parameter of yarn are comparably taller and a single crochet hook is used instead of two knitting needles. Additionally, crochet has its own system of symbols to represent stitch types, [Mansaur, 1997].


Crochet is evolved from traditional practices in Iran, South America, or China. Fashions in crochet changed with the end of the victarion era in the 1890s. Crocheted laces in the new Edwardian era, peaking between 1910 and 1920 became even more elaborate in texture and complicated stitching. The craft remained primarily a homemaker’s art until the late 1960 when the new generation picked up on crochet and popularized granny squares, motif worked in the round and incorporating bright colours, [Sagar, 2008].

Crochet is especially well suited for making afghans, scarves, lacy edgings and doilies and stuffed animals. Crochet to make sweaters, socks, hats, gloves, pants, blankets, pot holders, dish rags, bags and grocery totes, [Gordan, 2010].

2.8.2. Types of Crocheting

· Single crochet


Single crochet is the most commonly used stitch of all the other crochet stitches. It’s a short stitch that makes a dense fabric. Count to the second chain from the hook. Insert the hook, front to back under the 2 top loops of the foundation chain. Yarn over hook and pull through those top loops to draw a new loop (Plate I). Yarn over again and pull through both loops on hook, [Wilson, 2008].

· Half Double Crochet


Half double crochet is slightly taller than a single crochet. This stitch is the first of the basic stitches that requires a yarn over before insert the hook. Yarn over and insert the hook, front to back, under the two top loops of the third chain from the hook (Plate II). Yarn over and pull the yarn through to draw up to loop, [Sandeep, 2005].

· Double crochet


Double crochet is another basic stich. As with a half double crochet stitch, start with a yarn over before to insert the hook. Because a double crochet has one more yarn over than a half double crochet, its taller and creates a open fabric. Because of its taller behaviour first stich into the fourth chain from the hook. Then Yarn over and insert the hook, front to back, under the top 2 loops of the 4th chain from the hook. Pull through the two loops closest to the hook’s point. Two loops remain on the hook. Yarn over once more and pull through the two remaining loops (Plate III). Have a single loop remaining on the hook, [Gordon, 2010].
· Triple crochet


Triple crochet which is the last type of the basic stitches, creates an open fabric. This stitch starts with two yarn overs before inserting  the hook. Working with this stitch is similar to working with double crochet. It is necessary to work one more yarn over. As the tallest stitch, work into the  5th chain from the hook. Yarn over and insert the hook, front to back under the top two loops of the 5th chain from the hook. Pull through the loop have four loops on the hook. Turnover and pull through the first two loops closest to the point of the hook. Then yarn over again and pull through the next two loops closest to the point of the hook. Two loops remain on the hook yarn over one last time and pull through both loops (Plate IV). One loop remains on the hook, [Werker, 2010].

· Slip Stitch


A slip stitch doesn’t add stitches or height to piece. It is used mainly for joining and moving across existing stitches without adding stitches or height. Its also an ideal stitch to use as a finishing touch because it makes a nice, firm edge and make a slip stitch too. The only difference is that slip stitch insert hook into a foundation chain or stitch (Plate V).

Slip stitch, front to back, under the 2 top loops of a chain stitch, yarn over and in one motion, pull through the chain or stitch and the loop on hook. One loop remains on the hook. Use a slip stitch to join a ring,hook under the 2 top loops of the first foundation chain and then yarn over. Pull the hook through the chain and the loop on the hook. One loop remains on the hook. Completed a slip stitch and made a ring, [Marks, 2001].
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3. EXPERIMENTAL PROCEDURE

             The experimental procedure pertaining to the study on “DESIGNING AND DEVELOPING KID’S WEAR WITH WOOLEN YARN DYED WITH  
MARIE-GOLD (TAGET’S ERCTA)” is discussed under the following headings:


3.1. 
Selection of Yarn


3.2. 
Pretreatment of the Yarn

      

3.2.1. Scouring


3.3. 
Selection of Dye Source



3.3.1. Extraction of the natural dye


3.4. 
Optimization of Dyeing



3.4.1. Selection of mordant

      

3.4.2. Selection of mordanting  techniques


3.4.3. Optimization of dye concentrates, time, temperature, 



mordant and mordanting techniques.


3.4.4. Evaluation of the Pilot study samples




3.4.4.1. Visual inspection




3.4.4.2. Tensile strength

3.5. 
Actual Dyeing 

3.6.
Preparation of the Fabric

3.7. 
Nomenclature of Dyed Samples


3.8. 
Evaluation



3.8.1.
Visual inspection



3.8.2.
Objective evaluation 
           

3.8.2.1. Fabric thickness   

           

3.8.2.2. Fabric weight

           

3.8.2.3. Fabric Strength

           

3.8.2.4. Shrinkage

3.9. 
Colour Fastness Test



3.9.1. Sunlight



3.9.2. Washing



3.9.3. Dry and Wet Pressing


3.10. 
Absorbency Test



3.10.1. Drop test



3.10.2. Sinking test      


3.11.  
Performance Study


3.11.1. Construction of Kids Wear




3.11.1.1. Baby Jacket




3.11.1.2. Sweater and Baby cap



3.11.2. Evaluation of Constructed kids wear


3.12. 
Statistical Analysis

3.1. 
SELECTION OF YARN


A continuous strand of textile fibre created when a cluster of industrial fibers are twisted together. These long yarns are used to create fabrics either by knitting or weaving, Brown (2004). Woolen yarn is a natural fibre and has a different texture, handle and elastic. The woolen yarn garments have the ability to trap air and form an insulating layer for the body to produce warm feel. It is naturally a crease resistant and absorbent fibre, making it comfortable to wear, Mahadevan (2003). Hence the investigator selected hundred per cent woolen yarn for the study. The woolen yarn was bought from the out skirts of Coimbatore, where local sheep was rared.

3.2. 
PRETREATMENT OF THE YARN

          The aim of the preparatory process is to improve the quality by removing impurities and foreign matters thoroughly and uniformly from the yarn and make the yarn suitable for follow up processes. All  yarns need to be free from impurities before dyeing. 

3.2.1. 
Scouring


The first stage in wool processing is to remove the freeze impurities by scouring, [Mahapatia, 2012]. Wool contains impurities natural wax and dirts which are to be removed before dyeing. The parameters used for scouring are given in Table I.

TABLE I

PRETREATMENT - SCOURING

	S.NO
	PARTICULATES
	PARAMETERS

	1.

2.

3.

4.

5.

6.

7.
	Yarn weight

Sodium hydroxide

Sodium carbonate

Wetting agent

Water

Temperature

Time
	3kg

11g

10g

Few drops

10 liters

800C

1 Hr



Three Kg. of woolen yarns was taken in a big steel vessel with ten liters of water. The required amount of wetting agent, sodium hydroxide and sodium carbonate was added to the water. The temperature was increase to 80ºC and maintained for an hour. Later the fabric was remove and rinsed thoroughly.

3.3.
 SELECTION OF DYE SOURCE


Natural dyes are famous for creating variety of shades with the help of metallic biomordants, [Sharma et al., 2007]. These dyes are obtained from renewable sources having no health hazards and no disposable problems, [Dheeraj, 2003]. Considering the above facts and also based on the availability, early application and appearing colours. Marigold was selected for the study (Plate VI and Plate VII).

3.3.1. 
Extraction of the Natural Dye


The calculated amount of the Marigold flower petals are crushed and then soaked in water for 15 minutes using an M.L.R.1:40 at room temperature. It was extracted for 40 min at 800C in a water bath. The extracted liquor was drained through a muslin cloth. 
3.4. 
OPTIMIZATION OF DYEING

3.4.1.
Selection of Mordant


A mordant is a substance used to set dyes on yarn by forming an insoluble compound with the dye, (http://wikipedia.org.wiki/morant). A natural mordants are generally eco-friendly. Hence Pomegranate rind powder  and amla powder  were used for the pilot study (Plate VIII to Plate XI).

The Indian gooseberry or amla is a deciduous tree of the euphorbiaceae family. Gooseberry is nearly spherical, light greenish yellow fruit having astringent, natural source of vitamin C and used in treatment of human scurvy. It is acid cooling, refrigerant, diuretic and laxative. The fruit  poultice is used as a coolent substance. The exudates of fruit is useful in inflammation of the eye. The seeds are used in the treatment of asthma, bronchits   and biliousness, [Sudhirkumar, 2002]. Pomegranate is used for  many medical purposes. The juice of wild pomegranate yields citric acid and citrate for pharmaceutical purposes. Pomegranate juice enters into preparations for treating dyspepsia and is considered beneficial in leprosy.
The investigator collected pomegranate skin from the near by fruit shops. They were dried in shade and powered for future use Similarly, amla seeds were collected from the food processing units, washed, dried in shade and powdered. These powders were stored in air tight containers for future use.

3.4.2.
Selection of Mordanting Techniques

Mordanting is the first step of the actual dyeing process. Mordant is usually applied in a separate process before dyeing, but with increasing number of dyes the mordanting comes last and in some cases the mordant and dyes are used together. Mordanting can be carried out in three ways. They are pre mordanting, simultaneous mordanting and post mordanting, [Sidhu and Jastesh, 2008]. Pre-mordanting is the process of soaking the wool in a mordant bath before entering them into the dye bath. 
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Pre-mordanting can be done before dyeing or the wool can be allowed to dry completely in between mordanting and dyeing. In simultaneous mordanting the substrate is dyed for the required time. In post mordanting the substrate is first dyed and then mordant with the suitable mordant for the required time, [Pandhyay, 2000]. Pre mordanting method is the best for penetration of dye into the fibre. This method increases the depth of the colour. Considering the above facts all the three methods of mordanting were carried out.
3.4.3. 
Optimization of Dye Concentration, Dyeing, Time, Dyeing Temperature, Material Liquor Ratio and Mordanting  Techniques


To ensure the validly of the study it is necessary to conduct a pre test or pilot study which it turn confirms the workability of the design before  giving  it a final shape. Considering this a pilot studies were carried out to optimize dye concentration, dyeing  time, dyeing temperature, material liquor ratio and  mordanting techniques. Five grams of  scoured  wool was dyed in three concentration of dye  namely 10,20 and 30 grams mixed with 250 ml of water and 500 ml of  water  at 600C and 900 for a period of 30,60 and 90 minutes.


To optimize the mordanting techniques five grams of pomegranate rind powder was mixed with 100 ml of water and the yarn was left into this solution at room temperature for 60 minutes using pre mordanting techniques. In case of simultaneous mordanting five gram of pomegranate was directly drop into the mordanting solution. As for post mordanting after dyeing the sample was directly dropped into mordanting solution, where in five grams was mixed in water. The process was repeated for amla power also.
3.4.4.
Evaluation of Pilot Study Samples


In order to select the best parameters for dyeing the samples were subjected visual inspection and strength test.

3.4.4.1. Visual Inspection


The dyed samples were pasted neatly and white sheet and shown to fifty students mastering Textiles and Clothing. These students were asked to evaluate the samples for their general appearance, colour, evenness in dyeing for pomegranate and amla was presented in Table II (a) and Table (b).

TABLE II (a)

VISUAL INSPECTION OF THE PILOT STUDY (POMEGRANATE)

	S. No.
	Sample
	Aspects / Percentage of Judges evaluating the samples

	
	
	Evenness in Dyeing
	Brilliancy of colours
	Texture
	Lustre
	General appearance

	
	
	Even
	Uneven
	Very bright
	Bright
	Smooth
	Medium
	High
	Medium
	Low
	Good
	Fair
	Poor

	1. 
	1a
	95
	5
	96
	4
	97
	3
	85
	10
	5
	86
	10
	4

	2. 
	2a
	98
	2
	95
	5
	80
	20
	95
	3
	2
	90
	8
	2

	3. 
	3a
	97
	3
	90
	10
	83
	17
	80
	12
	8
	90
	7
	3

	4. 
	4a
	70
	30
	80
	10
	84
	16
	80
	10
	10
	90
	3
	7

	5. 
	5a
	80
	20
	85
	15
	86
	14
	86
	10
	4
	83
	9
	8

	6. 
	6a
	90
	10
	87
	13
	92
	8
	85
	10
	5
	94
	5
	1

	7. 
	7a
	97
	3
	96
	4
	98
	2
	80
	10
	10
	90
	5
	5

	8. 
	8a
	98
	2
	93
	7
	97
	3
	88
	10
	2
	91
	8
	1

	9. 
	9a
	90
	10
	94
	6
	96
	4
	90
	5
	5
	94
	4
	6

	10. 
	10a
	92
	8
	97
	3
	93
	7
	91
	4
	5
	96
	2
	2

	11. 
	11a
	90
	10
	90
	10
	95
	5
	80
	15
	5
	98
	1
	1

	12. 
	12a
	93
	7
	98
	2
	91
	9
	82
	10
	8
	94
	3
	3

	13. 
	13a
	95
	5
	96
	4
	92
	8
	82
	8
	10
	97
	2
	1

	14. 
	14a
	98
	2
	95
	5
	94
	6
	80
	15
	5
	90
	8
	2

	15. 
	15a
	94
	6
	96
	4
	91
	9
	82
	10
	8
	80
	15
	5

	16. 
	16a
	96
	4
	97
	3
	96
	4
	82
	8
	10
	92
	4
	4

	17. 
	17a
	97
	3
	98
	2
	98
	2
	83
	7
	10
	90
	8
	2

	18. 
	18a
	95
	5
	97
	3
	90
	10
	70
	15
	15
	70
	20
	10

	19. 
	19a
	97
	3
	98
	2
	80
	20
	80
	15
	5
	98
	1
	1

	20. 
	20a
	98
	2
	99
	1
	75
	25
	80
	10
	10
	94
	3
	3

	21. 
	21a
	94
	6
	98
	2
	85
	15
	90
	5
	5
	95
	3
	2

	22. 
	22a
	90
	10
	95
	5
	92
	8
	80
	18
	2
	97
	2
	1

	23. 
	23a
	92
	8
	96
	4
	97
	3
	90
	8
	2
	96
	2
	2

	24. 
	24a
	93
	7
	94
	6
	95
	5
	85
	10
	5
	95
	3
	2

	25. 
	25a
	94
	6
	92
	8
	98
	2
	90
	5
	5
	92
	4
	4

	26. 
	26a
	97
	3
	93
	7
	97
	3
	96
	2
	2
	96
	2
	2

	27. 
	27a
	94
	6
	97
	3
	95
	5
	82
	10
	8
	98
	1
	1

	28. 
	28a
	98
	2
	98
	2
	98
	2
	85
	10
	5
	90
	10
	5

	29. 
	29a
	94
	6
	94
	6
	80
	20
	86
	10
	4
	90
	8
	2

	30. 
	30a
	100
	-
	100
	-
	100
	-
	100
	-
	-
	100
	-
	-


TABLE II (b)

VISUAL INSPECTION OF THE PILOT STUDY (AMLA)

	S. No.
	Sample
	Aspects / Percentage of Judges evaluating the samples

	
	
	Evenness in Dyeing
	Brilliancy of colours
	Texture
	Lustre
	General appearance

	
	
	Even
	Uneven
	Very bright
	Bright
	Smooth
	Medium
	High
	Medium
	Low
	Good
	Fair
	Poor

	1. 
	1b
	95
	5
	97
	3
	96
	4
	80
	15
	5
	90
	5
	5

	2. 
	2b
	98
	2
	98
	2
	94
	6
	70
	20
	10
	70
	20
	10

	3. 
	3b
	90
	10
	95
	5
	92
	8
	90
	5
	5
	75
	20
	5

	4. 
	4b
	98
	2
	96
	4
	94
	6
	88
	10
	2
	80
	10
	10

	5. 
	5b
	95
	5
	93
	7
	97
	3
	92
	7
	1
	92
	2
	6

	6. 
	6b
	97
	3
	91
	9
	98
	2
	75
	20
	5
	85
	10
	5

	7. 
	7b
	96
	4
	98
	2
	91
	9
	80
	2
	18
	82
	10
	8

	8. 
	8b
	94
	6
	99
	1
	96
	4
	90
	5
	5
	80
	10
	10

	9. 
	9b
	90
	10
	85
	15
	98
	2
	70
	20
	10
	70
	20
	10

	10. 
	10b
	80
	20
	75
	25
	93
	7
	75
	20
	5
	70
	20
	5

	11. 
	11b
	75
	25
	70
	30
	97
	3
	80
	10
	10
	80
	15
	5

	12. 
	12b
	70
	30
	80
	20
	98
	2
	70
	5
	20
	88
	10
	2

	13. 
	13b
	95
	5
	90
	10
	95
	5
	85
	10
	5
	82
	10
	8

	14. 
	14b
	98
	2
	93
	7
	96
	4
	90
	5
	5
	87
	10
	3

	15. 
	15b
	94
	6
	97
	3
	99
	1
	92
	4
	4
	83
	10
	7

	16. 
	16b
	96
	4
	96
	4
	94
	6
	80
	10
	10
	98
	1
	1

	17. 
	17b
	97
	3
	95
	5
	92
	8
	88
	10
	2
	94
	3
	3

	18. 
	18b
	93
	7
	91
	9
	91
	9
	93
	5
	2
	95
	3
	2

	19. 
	19b
	92
	8
	92
	8
	92
	8
	97
	2
	1
	96
	2
	2

	20. 
	20b
	89
	11
	93
	7
	98
	2
	98
	1
	1
	97
	2
	1

	21. 
	21b
	92
	8
	98
	2
	97
	3
	96
	2
	2
	98
	1
	1

	22. 
	22b
	97
	3
	95
	5
	90
	10
	70
	20
	10
	90
	5
	5

	23. 
	23b
	100
	-
	100
	-
	100
	-
	100
	-
	-
	100
	-
	-

	24. 
	24b
	87
	13
	85
	15
	80
	20
	80
	15
	5
	80
	10
	10

	25. 
	25b
	83
	17
	77
	23
	73
	27
	88
	10
	2
	97
	2
	3

	26. 
	26b
	75
	25
	79
	21
	80
	20
	85
	10
	5
	94
	3
	3

	27. 
	27b
	70
	30
	70
	30
	25
	75
	87
	10
	3
	98
	1
	1

	28. 
	28b
	80
	20
	80
	20
	80
	20
	90
	5
	5
	94
	3
	3

	29. 
	29b
	83
	17
	93
	7
	88
	12
	98
	1
	1
	97
	2
	1

	30. 
	30b
	90
	10
	95
	5
	81
	19
	97
	2
	1
	98
	1
	1



From the evaluation it was found that sample 30a and 23b show the best results. As they were rated 100% for even dyeing, brilliancy of colour, smooth texture, high luster and good for general appearance [Appendix IV (a) & IV (b)].

3.4.4.2.Tensile Strength Test

Strength is the most important parameter to be consider for any type of textile material Therefore all the dyed yarns were subjected to Tensile Yarn Strength Test. In order to eliminate the disadvantages of lea test, single-thread test is preferred. The test specimen for single yarn is 50 with a minimum number of 20 is used in the standard test procedure. A measure of irregularity of the material is obtained by calculating the co-efficient of variation of the strength and the extension. There is no simple relation between the single thread strength and the lea-strength. The strength per thread for the lea strength may be calculated by dividing the lea strength by the number of threads between the hooks. In this study divided the hank is 120 yd. Hand wound in 80 revolutions of the wrap real dividedly160.This value of strength per thread can be expressed as a percentage of the average single yarn strength. Thus the original yarn, dyed and washed yarn strength was calculated. 

The Table III (a) and (b) below shows the yarn strength of the dyed samples.

TALE III (a)

STRENGTH OF THE WOOLEN YARN DYED WITH POMEGRANATE AS THE MORDANT
	S.  No.
	Name of the Sample
	Mean
	Gain or loss

	
	Original
	56.40
	

	1. 
	1a
	42.50
	13.9

	2. 
	2a
	38.0
	18.4

	3. 
	3a
	35
	21.4

	4. 
	4a
	37
	19.4

	5. 
	5a
	40
	16.4

	6. 
	6a
	42
	14.4

	7. 
	7a
	37.4
	19

	8. 
	8a
	35
	21.4

	9. 
	9a
	30
	26.4

	10. 
	10a
	32.5
	23.9

	11. 
	11a
	33
	23.4

	12. 
	12a
	34.9
	21.5

	13. 
	13a
	40.1
	16.3

	14. 
	14a
	42.8
	13.6

	15. 
	15a
	44.4
	12

	16. 
	16a
	46.1
	10.3

	17. 
	17a
	43.7
	12.7

	18. 
	18a
	32.3
	24.1

	19. 
	19a
	40.3
	16.07

	20. 
	20a
	36
	20.4

	21. 
	21a
	35.5
	20.9

	22. 
	22a
	38
	18.4

	23. 
	23a
	34.3
	22.1

	24. 
	24a
	46.5
	9.9

	25. 
	25a
	44
	12.4

	26. 
	26a
	35.2
	21.2

	27. 
	27a
	31
	25.4

	28. 
	28a
	37
	19.4

	29. 
	29a
	34.1
	22.3

	30. 
	30a
	47.00
	-9.4


TABLE III (b)

STRENGTH OF THE WOOLEN YARN DYED WITH AMLA AS THE MORDANT
	S.  No.
	Name of the Sample
	Mean
	Gain or loss

	
	Original
	60.3
	

	1. 
	1b
	55.0
	5.3

	2. 
	2b
	43.4
	19.9

	3. 
	3b
	41.0
	19.3

	4. 
	4b
	42.8
	17.5

	5. 
	5b
	46.8
	13.5

	6. 
	6b
	40.4
	19.9

	7. 
	7b
	52.2
	8.1

	8. 
	8b
	80.7
	9.6

	9. 
	9b
	48.0
	12.3

	10. 
	10b
	43.0
	17.3

	11. 
	11b
	47.0
	13.3

	12. 
	12b
	52.0
	8.3

	13. 
	13b
	52.5
	7.8

	14. 
	14b
	49.0
	11.3

	15. 
	15b
	49.5
	10.8

	16. 
	16b
	50.2
	10.1

	17. 
	17b
	52.7
	7.6

	18. 
	18b
	50.2
	10.1

	19. 
	19b
	50.9
	9.4

	20. 
	20b
	51.5
	8.8

	21. 
	21b
	47.6
	12.7

	22. 
	22b
	48.2
	12.1

	23. 
	23b
	40.9
	19.4

	24. 
	24b
	41.1
	19.2

	25. 
	25b
	43.2
	17.1

	26. 
	26b
	46.7
	13.6

	27. 
	27b
	49.9
	10.4

	28. 
	28b
	50.2
	10.1

	29. 
	29b
	52.2
	8.1

	30. 
	30b
	55.0
	-5.3



From the Table III (a) and (b) it is clear that all the yarns showed an reduction after in strength after dyeing. The minimum reduction is evident in sample 30a and 30b. Hence it was selected for the final study.

3.5. 
ACTUAL DYEING
The optimized parameters namely 30% of dye extract, with 500ml of water at the Malarial: Liquour ratio of 1:40 was passed into this solution. The temperature as raised to 90ºC and maintained for 30 mins. Then the woolen yarns were dropped into the pomegranate solution for post mordanting technique.

These yarns were future washed, dried in shade and used for the preparation of kid’s wear.

3.6.
PREPARATION OF THE FABRIC


Fabric preparation can be carried out using different methods like weaving, knitting, braiding, tatting, crocheting and knotting. Though weaving is the most popular method of fabric making, knitting and other minor methods are popular for wool. Apart in order to withstand the climate in winter. Amongst the minor fabric making techniques, crocheting is most popular. It is dare with a single needle with a hook shape at the edge. N one yarn is used. Crocheting is used for making apparels, accessories and house hold articles and furnishing items. Hence it was selected to make the dyed yarn into a fabric.

In order to make it into a fabric the yarn was passed over the needle and chain stitches were made upto two meters length. Then the hook was passed into the chain with two yarns around it. Each of these yarn were pulled out one after the other to make a treble stitch. This was repeated for the entire length. In this manner two meter fabric was made (Appendix I).


In order to study the effect of washing on natural dye, the constructed fabric was subject to washing as per standards and evaluated.

3.7. 
NOMENCLATURE 
TABLE IV

NOMENCLATURE OF THE PILOT STUDY SAMPLES
	Sample No. 
	Dyeing  Parameters

	1a & 1b
	Pre-mordanting-pomegranate / amla,30 mins., temp.90ºc,10gm dye, 250 ml of water

	2a & 2b
	Pre-mordanting-pomegranate / amla,30 mins,temp.90ºc,20 gm dye, 250 ml of water

	3a & 3b
	Pre-mordanting-pomegranate / amla,30 mins,temp.90ºc,30 gm dye, 50 ml of water

	4a & 4b
	Pre-mordanting-pomegranate / amla,60 mins,temp.90ºc,10 gm dye, 500 ml of water

	5a & 5b
	Pre-mordanting-pomegranate / amla,60 mins,temp.90ºc,20 gm dye, 500 ml of water

	6a & 6b
	Pre-mordanting-pomegranate / amla,60 mins,temp.90ºc,30 gm dye, 500 ml of water

	7a & 7b
	Pre-mordanting-pomegranate / amla,90 mins,temp.90ºc,10 gm dye, 250 ml of water

	8a & 8b
	Pre-mordanting-pomegranate / amla,90 mins,temp.90ºc,20 gm dye, 250 ml of water

	9a & 9b
	Pre-mordanting-pomegranate / amla,90 mins,temp.90ºc,30 gm dye, 250 ml of water

	10a & 10b
	Pre-mordanting-pomegranate / amla,90 mins,temp.90ºc,10 gm dye, 500 ml of water

	11a & 11b
	Simultaneous mordanting-pomegranate / amla,30mins,temp 90º, 10 gm dye, 250 ml of water

	12a & 12b
	Simultaneous mordanting  pomegranate / amla, 30mins,temp.90º, 20 gm of dye, 200ml of water

	13a & 13b
	Simultaneous mordanting pomegranate / amla,  30mins,temp.90º ,30 gm of dye, 200ml of water

	14a & 14b
	Simultaneous mordanting  pomegranate / amla,  60mins, temp.90º, 10 gm dye, 500 ml of water

	15a & 15b
	Simultaneous mordanting  pomegranate / amla, 60mins,temp.90º,20 gm dye ,500ml of water

	16a & 16b
	Simultaneous mordanting pomegranate / amla 60mins,temp.90º,30 gm dye,500 ml of water

	17a & 17b
	Simultaneous mordanting  pomegranate / amla, 90mins,temp.90º,10 gm dye,250 ml of water

	18a & 18b
	Simultaneous mordanting pomegranate / amla 90mins,temp.90º, 20 gm dye,250 ml of water

	19a & 19b
	Simultaneous mordanting pomegranate / amla,  90mins,temp.90º,30 gm dye,250 ml of water

	20a & 20b
	Simultaneous mordanting pomegranate / amla, 90mins,temp.90º, 20 gm dye,500 ml of water

	21a & 21b
	Post mordanting pomegranate / amla,30 mins,temp.90ºc,10 gm dye, 250 ml of water 

	22a & 22b
	Post mordanting pomegranate / amla,30 mins,temp.90ºc,20 gm dye, 250 ml of water

	23a & 23b
	Post mordanting pomegranate / amla,30 mins,temp.90ºc,30 gm dye, 250 ml of water

	24a & 24b
	Post mordanting pomegranate / amla,60 mins,temp.90ºc,10 gm dye, 500 ml of water

	25a & 25b
	Post mordanting pomegranate / amla,60 mins,temp.90ºc,20 gm dye, 500 ml of water

	26a & 26b
	Post mordanting pomegranate / amla,60 mins,temp.90ºc,30 gm dye, 500 ml of water

	27a & 27b
	Post mordanting pomegranate / amla,90 mins,temp.90ºc,10 gm dye, 250 ml of water

	28a & 28b
	Post mordanting pomegranate / amla,90 mins,temp.90ºc,20 gm dye, 250 ml of water

	29a & 29b
	Post mordanting pomegranate / amla,90 mins,temp.90ºc,30 gm dye, 250 ml of water

	30a & 30b
	Post mordanting pomegranate / amla,30 mins,temp.90ºc,30 gm dye, 500 ml of water


* Where in all ‘a’ samples were treated with pomegranate skin powder and ‘b’ were treated with amla seed powder.

TABLE V

NOMENCLATURE OF DYED SAMPLES
	S. No
	Samples
	Samples Name

	1
	OY
	Original  Yarn

	2
	MDY
	Marigold Dyed Yarn

	3
	MWY
	Marigold Washed Yarn

	4
	MDF
	Marigold Dyed Fabric

	5
	MWF
	Marigold Washed Fabric


3.8.
EVALUATION 

3.8.1. 
Visual Inspection


The dyed and washed samples were displayed before a panel of members consisted of 30 judges comprising of P.G. students and staff members specialized in textiles and clothing. An evaluation sheet was prepared and given to the judges. The criteria considered for evaluation were evenness in dyeing, brilliancy of colour, texture, luster and general appearance of the dyed samples.

3.8.2.
Objective Evaluation


Textile testing is the process of inspecting, measuring, evaluating characteristics and properties of textile materials. The scoured originals and the samples dyed with biomordants were tested by using the sample pieces from the same relative portions of the material for this respective laboratory tests.
3.8.2.1. Fabric Weight


Fabric weight is the weight per square meter of woven fabric. It may be expressed as the weight of a particular size piece, such as grams per square meter or ounces per square yards. Fabric weight is the relative weight of the fabric, describes Saini (2004). Fabric weight is generally expressed in one of the three ways i.e., ounces per linear yard for standard widths, yards per pound for given widths, and is also expressed as mass per unit area and weight per unit length. The simplest unit is ounces per square yard.


Electronic Weighing Balance was used to determine the fabric weight directly. The samples for this test were cut in the dimension of five by five centimeter square fabric. The five samples cut were individually weighed and the reading was recorded. Then the mean value was calculated. Similarly, the mean value for fabric weight original, dyed and washed samples were calculated and recorded. Fabric weight was expressed as grams per square meter.

3.8.2.2. Fabric Thickness


The thickness of a textile material is the distance between two plane parallel plates, as the pressure foot and the other as the Anuil, [Jewel, 2005] thickness is measured to an accurancy of atleast 0.01mm under the prescribed pressure ranging from 0.005 psi, depending on the type of fabric under test, [Stoker et al., 2005].

The Hungarian thickness tester was used to determine the thickness of the original and the dyed materials. The thickness tester is a hand operated instrument which had a broad anuil, upon which a pressure foot is present by spring. The dial indicated the thickness of the material in thousand of an inch between the anuil and the pressure foot. Each discussion on the dial read 0.01mm. The sample was placed on the anuil without tension or crease and the presser foot was lowered on to the sample by releasing the rising level very slowly and allowed it to rest upon the sample for two seconds at two kgs pressure. The dial reading was recorded. The readings were taken form different places of the same material and the mean value was calculated. Similarly, mean value of ten readings from the original and dyed materials were calculated and thus recorded the fabric thickness of each material separately.
3.8.2.3. Fabric Strength and Elongation


Breaking strength is the force required to break a fabric when it is under tension. (Vaishnav and Joshi, 2000). It is the resistance of the fabric to a tensile load or stress in either the warp or filling directions. Elongation is the extent to which the fabric under tension extends, till it cut off Nakamura (2000). The per cent strength loss and per cent change in elongation at break were determined by the tensile testing method using tensile strength tester, according to standard procedures.


Eureka Brand Pendulum Tensile Strength Tester was used to determine the breaking strength and elongation of the desized and dyed samples without and with mordants. The capacity of the machine and the rate of transverse were 90 kg and 40 cm per minute respectively. The gauge length or the distance between the jaws was set at 20 cm. the sample was cut to a width of two inch and length 12 inches. The yarns raveled from both the edges until the width measured to one inch.


Under the optimum conditions, the sample was mounted centrally, gripped along the full width to prevent slippage of the sample. The pendulum of the tester was set vertically and the pointer at zero on the scale. When the load was applied to the sample it ruptured the sample, mechanism was stopped and the dial reading was recorded in kilograms for breaking strength and elongation in cms were noted. Ten readings for the original and dyed samples both in warp and weft direction were recorded. 

3.8.2.4. Shrinkage


The first wetting of a fabric after crocheting  results  in a relaxation  of the tension which it has undergone in the process of crocheting. Finishing  process also account for shrinkage. Shrinkage is always expressed as a percentage. To determine the shrinkage a square preferably twenty inches is marked. Sample is placed flat in tray of water for two hours. The piece is then gently withdrawn from the tray and placed between two thick glass plates to dry. When it is dry the marked square is measured again and the percentage of shrinkage is calculated

3.9.  
COLOUR FASTNESS TESTS


Colour fastness is the property of a dye or print that enables it to retain its depth and shade throughout the wear life of a product. Different dyes have different degrees of fastness to various conditions as perspiration, exposure to sunlight, crocking and washing, [Sunitha and Mahale, 2003]. Dyes are generally considered fast when they resist the deteriorating influences (such as laundering or dry cleaning) to which they will be subjected in the use for which the fabric is intended, [Bhawana et al., 2006].

           Consumer demand for fabrics with excellent fastness properties is of great concern to apparel manufacturers. Therefore, if apparel manufactures an tests fabrics for various colour fastness properties, they wire then be able to prevent customer complaints due to poor colour fastness, and that is to discuss their test results with the fabric suppliers, should and fabric need an improvement in colour fastness, [Shrivastava, 2007].


Dye is present on textile material. It is supposed to have certain fastness properties like fastness to washing, light, ironing and crocking. Different classes of dyes possess these fastness characteristic in different degrees, [Pant et al., 2001]. The American Association of Textile Colourants and Chemicals (AATCC, 1995) have established standard terminology for rating colour fastness properties of fabric to different test methods and also evaluating colour staining and transfer in fabrics.

3.9.1.  Effect of Sunlight on the Fabric


Fastness to light is one of the most important properties of a dyed fabrics. Colour fatness to light was evaluated by exposing the dyed samples to sunlight according to AATCC test method 16B-1977. They were graded from 1 to 8-1 indicates poor and indicates excellent fastness to light. AATCC (1995) defines colours fastness to light as the resistance of a material to a change in its colour. Characteristics as a result of exposure of the material to sunlight or an artificial light source (The light fastness of all the dyed samples were tested, according to ISO recommendation No.2, P.102. Day light method-16-1995) humidity, air temperature, surface tension of the surface, presence of atmosphere impurities, spectural quality and intensity of light source are variables that affect the influence of light on the fading of dyes.


In this experiment, a sample of 16cmx5 was taken from each of dyed materials. The entire samples were divided into eight parts by making distance of two inches in the larger side marked upto eight. Each sample was covered with black paper to prevent the samples from direct sunlight. The first portion was exposed to direct sunlight for eight hours and remaining parts of the samples were kept away from the direct sunlight for the successive seven days. The other pertains were exposed accordingly along with the first portion. The first portion got seven days exposure and the last portion got one day exposure to sunlight. The changes in colour of the dyed sample were compared with the original and the specimens were rated with grey scale.

3.9.2.   Effect of Washing on the Fabric

                   In this test method, the test specimens are laundered under appropriate conditions of temperature, bleaching and abrasive action. The colour change of the test specimen and the staining of the multi fiber fabric are visually evaluated. The instrument used in this test method is called Launderometer.

The wash fastness of all the dyed samples were tested according to ISO 105-C06 : (1994) washing test in a Launderometer. Due to the high alkali sensitivity at natural dyes, it is recommended that these textiles be washed with non-alkaline soap only. Hence, the non-ionic soap ECE detergent powder was used for washing. The composite samples, measured 10 x 4 cm were washed with 4 gm / 100 ml of water at 40(C for 45 minutes. The change in colour of staining of the two adjacent undyed fabrics was evaluated using grey scale. 


The colour transfer from the dyed sample and staining of the two adjacent undyed fabric were assessed using AATCC grey scale. The sample procedure was repeated for all the samples of dyes samples. Thus, the colour fastness of each dyed material to washing was carefully observed and recorded separately. 

3.9.3.  Effect of Wet and Dry Crocking on the Fabric


Crocking is defined as the colour transfer from one colour textile to another by rubbing method, Sasmira Crock Meter was used for ascertaining the fastness of dyed textiles to wet and dry crocking. It consisted of two metal blocks. The block was stationary, while the upper block had an arrangement for movement to and fro from the base by means of a rotating handle. There was a finger knob attached to the upper movable block to hold the bleached material with ring. The samples were cut into pieces with the size of 20 cm x 10 cm. the sample was fixed on the base block with longer side in the direction of rubbing. The scoured material (5 x 5 cm) was fixed on the finger knob of upper movable block with a ring.


The number of rubs given was standardized and fixed as ten rubs. The white material was rubbed to and fro against the dyed sample along a track of 10 cms with pressure of 900 grams on the finger. The colour transfer from the dyed sample to the white material was assessed with AATCC grey scale and the geometric scale for staining. The same procedure was followed and repeated for the remaining samples of dyed materials. The colour fastness of each dyed material to dry and wet crocking was carefully observed and recorded separately. 

3.10.
ABSORBENCY TEST


Absorbency is one of the several factors that influence textile processing such as fabric preparation, dyeing and the application of finishes. Water and moisture transportation of the fabric is an important aspect of fabric. This factor decides the comfort of fabric and really an important feature of fabric as it transports water from the body surface and makes the feel comfortable, [Sarkar, 2005].
British Cotton Industry Research Association has developed a test, where a drop of water (or sugar solution) is placed on the specimen fabric which is maunted horizontally. The time taken for the contact angle to drop to 45 degrees is noted. The to the reciprocal of the time taken is called the “cutting velocity” or simple “wettability”. The scoured yarn were considered as original for the drop.

3.10.1. Drop test


The drop test is a count of number of drops required to penetrate through to the underside of the fabric when all the drops fall on the same spot, [Jewel, 2005]. The ability of a yarn to take up moisture is determined as absorbency. Wettability  is the time taken in seconds for a drop of water to sink into the fabric. if any fabric takes more than 200 seconds to absorb  water are considered as unwettable. This is known as “drop test”.


In this experiment , a burette  filled with distilled water was clamped in a stand. The same was mounted in an embroidery frame and was placed at the base of the stand. The weight between the sample and  burette nozzle  was kept constant. The nozzle of the burette was opened to allow a drop of water to fall on to the sample. The stop watch was started simultaneously and it was stopped when the drop of water fully sank into the material. The time taken for this was noted. The same procedure was repeated for ten samples of the same material and the mean value was calculated and thus, the wettability of each material was recorded separately.

3.10.2 Sinking Test


 For this test the specimen of 2.5 x 2.5 cm from each sample of original and dyed samples were cut. A clean glass beaker was filled with1000 ml of distilled water. One sample of original wool was taken, put into the  beaker (plate ). The time taken by the fabric to sink into the water completely was noted. This procedure was done for ten times to all the four samples and time taken was systematically recorded.
3.11.
PERFORMANCE STUDY


Generally wool yarns are sued for winter clothes. It delicate and beauty make it more suitable for kid’s wear. Considering the above facts Baby Jacket, Sweater and Cap were made. The instructions are given below:

3.11.1. Construction of Kid’s Wear

3.11.1.1. Baby Jacket


First make chain 100 stiches, use a hook which carry the yarn easily then turn.

· Miss 1st 4 stitches, make a treble in each of 96 stiches, drawing up to about  five, eights of an inch, break and faster wool (this work will be done on the right side, one and many turn).

· Faster in where we began, pull up make 2 trebles in top of 3rd  treble and treble back to fastened in, which make a cross; repeat, making 32 cross in all break thread and again join in at the end where we began.

· Make 21 trebles over 7 cranes (12 trebles over next 2,18 trebles over 6 cranes) twice 12 (over 2, and again 21 over 7, which brings to end of row. The 12 trebles over 2 are to widen the others are made 2 on each cross and 1 between.

· Same as 2nd row, 38 crosses

· Make 12 treble plain (that is 3 over each cross) 24 over 4 cross 21 plain 12 over 2 cross, 24 over next 4, 21 plain.

· Forty – eight crosses.

· Make 21 plain, 12 over next crosses, 12 plain (12 over next 2, 24 plain) twice 12, over next 2, 12 plain, 12 over next 2, 21 plain.

·  Fifty-eight crosses

·  Make 24 plain miss 12 crosses, 24 plain, 12 over next 2, 24 plain mis 12 crosses, 24 plain.

· Thirty six crosses

·  Plain, with 3 extra trebles under each arm and 6 extra over the 6 crosses at unter of back.

· Forty crosses

·  Plain, with 6 extra in back

·  Forty-two crosses

·  Like 13th row

·  Forty six cross

·  Plain, without widening in the back around the neck at end of  foundation chain, chain 5, miss 2, a treble in next, chain 2, miss 2, treble and repeat, now make a row of crosses entirely around the jacket, putting texture corsses at corners to keep the work flat, follow this with a row of trebles at corners to  turn them nicely, finish with a row of shalls of 8 trebles in a stich, miss 3, fast miss 3 repeat and edge with crochet making a double between 1st and 2 trebles of shell. Chain 2, a double between next 2) 6 times chain w double in double between shells chain 2 and repeat.
Sleeves
· Make 6 trebles or tribles under the arm and 36 over the 12 crosses.

· Fourteen crosses

· Plain, with 3 extra trebles under arm 45 in all.

· Fifteen crosses

· Same as 3d row making 48 trebles

· Sixteen crosses

· Same as 3d row, making 54 trebles. Finish the body of jacket run are and one-fourth of neck and divide the remainder running in the 7th row of sleeve and making a  pretty bow on top (Plate XII).

3.11.1.2.  Sweater and Cap for Baby


Sweater starts with 60 stitches, use a crochet hook that will carry the wool easily.

· A double in each stitch of chain, turn

· A treble and a double in black of double of last row (chain 3 for 1st treble of the row)miss 1 double; repeat to end of row turn.

· A treble and a double taken between treble and double of last row; repeat.

· A double in back of each stich of last row (chain 1 for 1st double)

· Same as 4th row. This completes the portion over the shoulder on one half of the length repeat the 2nd, 3rd, 4th, 5th and again the 2nd row which completes one front, work in the same way on the other half of length, which brings to the counter of the back makes half of the sweater. Make the other half to correspond and join neatly dawn center of back. Fold and join under the arms, making the arm says of derived size.

Sleeves
· Make a chain of 15 stitches and repeat from 1st to 5th raw; then repeat from 2nd to 5th row twice, and jain last row to 1st also crochet sleeve in the armscye.

· Entirely around the sweater make a rains of double crochet with yarn, working in both men’s of stitch to avoid arib and pulting 3 stiches at corners to turn smoothly. After working 2 rows of left front make the button halfs, separated by 8 doubles by chain 3 mis 3: then in next row make a double also in each stitch of chain.

· Finish bottom of sleeves in same way. Missing every 2nd stitch in 1st row to draw in the inff a little row on part buttons to match the button holes (Plate XIII).

Cap

Starts with 5 chain joint to form a ring. Chain 3, (yarn over hook, insert hook in ring, take up yarn and draw through) twice yarn over and draw through all the loops an niddle chain to close the ‘bran’ make to more bean stitches in ring, and join to tap of 1st chain 3 and make a bean in top of each of last raw and between each 2 of last row, widening every 3rd or 4th by making abean in top of bean same as 3rd row widening every 5th bean or as necessary in order to keep the shape. Make 5 more raws without widening, which completes boy of cap. For the border, turn cap wrong side to form the band so that it will turn up on the right side.

· Chain 3, draw a loop through 2nd and 3rd stitches from hook, also through next 2 stitches of last raw of cap, take up wool and draw up a loop through eye of star lat-made, under the chain, another through back part of last loop of preceding star, and 2 loops in next 2 stitches; repeat form and continue until have made 4 occurs of star stitich fasten of neatly make a tanel of coloured and attach to top of cap by a crocheted card (Plate IV).
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	PLATE XII

BABY JACKET
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	PLATE XIII

SWEATER
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	PLATE XIV

BABY CAP


3.11.2. Evaluation of Constructed Kid’s Wear


The constructed kids wear were given to ten mothers with infants. They were requested to use for their kid and give their opinion about fit and comfort.

3.12. 
STATISTICAL ANALYSIS

Statistical analysis is used in any data collected or test to confirm the integrity of the results. Considering these facts mean and ‘f’ values were calculated for the objective test.

4. results and discussion

             The result and discussion of the research work is presented under following side headings:


4.1. 
Visual Evaluation


4.2. 
Objective Evaluation 

       

4.2.1. Yarn Strength

       

4.2.2. Fabric Thickness   

       

4.2.3. Fabric Weight

       

4.2.4. Fabric Strength

       

4.2.5. Shrinkage


4.3. 
Colour Fastness Test


4.4. 
Absorbency Test

4.4.1.
Drop Test


4.4.2.
Sinking Test

4.5. 
Result of the Wear Study 

4.1. 
VISUAL EVALUATION

The visual evaluation of the dyed yarn and washed fabric is shown in Table VI and Figure 1.
TABLE VI
VISUAL EVALUATION OF THE DYED YARN AND WASHED FABRIC

	S. No
	Sample
	Aspects/Percentage of Judges Evaluating the Sample

	
	
	Evenness in Dyeing
	Brilliancy of Colours
	Texture
	Luster
	General  Appearance

	
	
	Even
	Uneven
	Very Bright
	Bright
	Dull
	Smooth
	Medium
	Rough
	High
	Medium
	Low
	Good
	Fair
	poor

	1.
	MDY
	95
	4
	95
	3
	2
	23
	75
	2
	90
	5
	5
	75
	25
	-

	2.
	MWY
	95
	5
	96
	2
	2
	75
	20
	5
	88
	6
	6
	80
	20
	-

	3.
	MDF
	95
	4
	97
	1
	2
	70
	20
	5
	95
	3
	2
	90
	10
	-

	4.
	MWF
	95
	5
	94
	2
	4
	80
	15
	5 
	84
	8
	8
	70
	30
	-


From the above Table VI and Figure 1, is clear that both dyed yarn and washed fabrics are very evenly dyed with rating of 95 per cent. As for brilliancy in colour all the samples were rated above 94 per cent as very bright. With reference to smoothness dyed yarn scored the minimum of 23 per cent and washed fabric scored the maximum as 80 per cent. It is also clear that washing improved smoothness in both yarn and fabric but on the other hand luster was reduced. Maximum luster is seen in MDY as 90 per cent. All the samples are rated good by more than 70 per cent of judges. The maximum and minimum scores are observed in dyed and washed fabrics as 90 and 70 per cent respectively. 
With regard to general appearance and brilliancy of colour the washed yarn and fabric are rated less when compared to the originals. Hence it could be concluded that washing did not affect the general appearance, brilliancy of colour and evenness of dyeing.
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                                                    FIGURE 1
VISUAL EVALUATION OF THE DYED YARN AND WASHED FABRIC

4.2. 
OBJECTIVE EVALUATION

The dyes samples were subjected yarn strength, fabric thickness, fabric weight, strength and shrinkage of fabric findings are given below:

4.2.1. 
Yarn Strength of the Original, Dyed and Washed Woolen Yarns 
             The  strength of the original dyed and washed woolen yarn samples are given in Table VII and Figure 2.
Table VII
Yarn strength of the original, dyed and washed Woolen samples

	S. No.
	Name of Sample
	Mean (lbs) 
	Gain or loss value
	Gain or loss %
	SD
	‘F’ test

	1.

2.

3..
	Oy
Dy
Wy
	56.40

47.00

55.00
	-9.40

-1.40
	20

2.5
	2.70

2.55

2.95
	17.30**


** Significant at 1% (P<0.05)


From the above Table VII and Figure 2, is clear that dyeing and washing has decreased. The maximum decreased is found in dyed yarn as 20 per cent lbs and minimum decreased is found in washed yarn as 2.5 per cent when compared with their original is found to be significant at one per cent level.


Hence it could be concluded that dyeing and washing has decreased the strength of the woolen yarns.

4.2.2. Fabric Thickness of the Original, Dyed and Washed Woolen Fabrics
          The fabric thickness of the original, dyed and washed woolen fabrics  are given in Table VIII and Figure 3.
Table VIII
Fabric thickness of the original, dyed and washed woolen fabrics
	S. No.
	Name of Sample
	Mean 
	Gain or Loss Value
	Gain or Loss %
	SD
	‘F’ test

	1.

2.

3..
	OF

DF

WF
	65.20

73.40

68.00
	8.20

2.80
	11.17

4.0
	7.46

3.78

4.74
	7.60*


* Significant at 5% (P<0.05)


From Table VIII and Figure 3, is clear that dyeing and washing has increased. The maximum increased is found in dyed fabric as 11 per cent and minimum increased is found in washed samples as 4 per cent. The ‘f’ values of the samples when compared with their original is found to be significant at five per cent level. Similarly the increased in the dyed fabrics may be the result of dyed absorbency in the yarns.

Hence it could be concluded that dyeing and washing are increased the thickness of the fabric.

 SHAPE  \* MERGEFORMAT 



FIGURE 2

YARN STRENGTH OF THE ORIGINAL, DYED AND 
WASHED WOOLEN YARN
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FIGURE 3
FABRIC THICKNESS OF THE ORIGINAL, DYED AND 
WASHED WOOLEN FABRICS
4.2.3. 
Fabric Weight of the Original, Dyed and Washed Woolen Fabrics 
             The fabric weight of the original, dyed and washed woolen fabrics are given in Table IX and Figure 4.
Table IX
Fabric weight of the original, dyed and washed WOOLEN FABRICS
	S. No.
	Name of Sample
	Mean (g)
	Gain or loss 
	Gain or loss %
	SD
	‘F’ test

	1.

2.

3.
	OF

DF

WF
	1.31

1.53

0.96
	0.22

-0.35
	14.37

36.4
	0.13

0.18

0.02
	24.28**


** Significant at 1% (P<0.05)

From the above Table IX and Figure 4, is clear that dyeing and washing has decreased the weight of all the fabrics when compared to the original fabric. The maximum decreased is found in washed samples as 36 per cent and the minimum decreased is found in dyed samples as 14 per cent. The ‘F’ values of the samples when compared with their original is found to be significant at one per cent level.

Hence it could be concluded that dyeing and washing decreases the weight of the woolen fabrics.
4.2.4. Fabric Strength of the Original Dyed and Washed Woolen Fabrics 
               The  strength of the original, dyed and washed woolen fabrics are given in Table X and Figure 5.
Table X
FABRIC strength of the original dyed and washed WOOLEN FABRICS 
	S.No.
	Name of Sample
	Mean (Kg)
	Gain or loss Value
	Gain or loss %
	SD
	‘F’ test

	1.

2.

3..
	OF

DF

WF
	49.80

45.80

39.00
	-4.0

-10.80
	8.73

27.6
	6.90

6.40

3.20
	5.296*


*  Significant at 5% (P<0.05)

        From the above Table X and Figure 5,  is clear that dyeing and washing has decreased the strength of all the fabric, when compared to their original fabric. The maximum decreased is found in washed fabric as 28 per cent and minimum decreased is found in dyed fabric as 9 per cent. The ‘F’ values of the samples when compound with their original is found to be significant five per cent level.

           Hence it could be concluded that dyeing and washing fabrics are decreased the strength of the woolen fabrics.
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FIGURE 4
FABRIC WEIGHT OF THE ORIGINAL ,DYED AND WASHED WOOLEN FABRICS
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FIGURE 5
FABRIC STRENGTH OF THE ORIGINAL, DYED AND WASHED WOOLEN FABRICS
4.2.5.  Shrinkage of the Original,  Dyed  and Washed  Samples

The Shrinkage of the original, dyed and washed samples are given in Table XI and Figure 6.
TABLE XI

SHRINKAGE OF THE ORIGINAL, DYED  AND WASHED  SAMPLES
	S. No
	Name of the sample
	Mean (cm)
	Gain or Loss Value
	Gain or Loss %

	1

2

3
	OF

DF

WF
	13.5

10.5

10
	22

33
	3

3.5


              From the above Table XI and Figure 6, is clear that all the fabric is reduced in size after shrinkage. Minimum shrinkage dyed fabric is 3 per cent and maximum shrinkage in washed fabric is 3.5 per cent. 
             Hence, it could be concluded that the wool fabrics shrink after dyeing. It is also evident the there is minimum shrinkage between dyed and washing is lesser.                                     
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FIGURE 6
SHRINKAGE OF THE ORIGINAL, DYED  AND WASHED  SAMPLES
4.3. 
COLOUR  FASTNESS  OF  THE  DYED SAMPLES

The colour fastness of dyed samples are presented in Table XII. 

                                                   TABLE XII
COLOUR  FASTNESS  OF  THE  DYED SAMPLES
	S. No.
	Sample
	Sunlight
	Pressing
	Crocking
	Washing

	
	
	
	Dry
	Wet
	Dry
	Wet
	Wet

	1
	MDY
	4/5
	5/5
	4/5
	5/5
	4/5
	5/4

	2
	MWY
	4/5
	4/5
	5/5
	4/5
	5/5
	5/4

	3
	MDF
	4/5
	5/4
	4/5
	5/5
	4/5
	4/5

	4
	MWF
	4/5
	5/4
	4/5
	5/5
	4/5
	5/5


          The result of the colour fastness test prove that both the dyed samples have excellent colour fastness for washing, dry and crocking and dry pressing. All the other parameters reveal the dyed samples to be very good. Hence it should be concluded that pomegranate as mordant have very good colour fastness for sunlight, wet and dry crocking wet and dry pressing and washing. The result of the crocking tests are similar to results of the studies on dyeing wool with Marigold.

4.4.
ABSORBENCY TESTS


The absorbency characteristics of the original, dyed and washed samples were evaluated by drop, capillary and sinking test.

4.4.1.
Drop Test

            The results of the drop test are presented  in Table XIII.
TABLE XIII
DROP TEST
	S. No
	Name of the Sample
	Mean (Seconds)

	1

2

3
4
	OY

DY

DF

WF
	735

35

35

29


From the above Table XIII and Figure 7, it is clear that the time taken to absorb one drop of water in minimum as 735 seconds. Dyed yarn also shows 35 seconds, dyed fabric is 35 seconds and washed yarn is 29 seconds. The time taken by the dye samples to absorb one drop of water is less when compared to original. 

Hence it could be concluded that dyeing was washing increased the absorbance property of the woolen yarn and fabrics.    

4.4.2.
Sinking Test


The result of the sink test are presented in Table XIV and Figure 7.
TABLE XIV

SINKING TEST
	S.NO
	Samples
	Mean (Seconds)
	Gain or Loss value
	Gain or Loss %

	1

2

3

4
	OY

DY

  MDF

   MWF
	25.21

18.8

16.42

16.81
	6.41

8.79

8.4
	34

53.5

49.9
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FIGURE 7

SINKING TEST
From the above Table XI and Figure 8 it is clear that the time taken for the dyed and washed samples  to sink in water is less when compared to the  original  wool yarn and fabric. The minimum time taken is 16.42 seconds by the dyed fabric and the maximum time is 25.21 seconds. Hence  it  could be concluded that dyeing  increased absorbency of the fabric.

4.5.
RESULT OF THE WEAR STUDY


From the opinion collected from the mother who used the kids wear for their infants it was proved that the garments were comfortable, soft, lusturious and warm. This was stated by all the ten mothers. 

Hence it could be concluded that the marigold treated wool could be effectively used to develop eco-friendly colourful kids wear.
VI    SUMMARY AND CONCLUSION

         The globalization and increasing demand for products has created a deep interest in the usage of raw materials from the natural resources. Natural dyes are regard to its biodegradable and eco-friendly nature. The use of natural dyes in fabric production is still under experimentation. From the dawn of civilization to the present study, the art of applying colour through dyeing has played an important role. Wool, one of the oldest fibers, known for its warmth retaintion character is the best and only fiber used for production of clothes in winter. It is ideal for children especially during winter seasons. Woolen fabric is naturally woven by longer fibers that run across several staples thus holding the fleece together.


Crocheting is a traditional method used in many  cultures through out the world. Mostly blended or pure woollen yarns are used for crocheting. Different types of crocheting methods are using for garments. 

“Designing and developing kids wear with woolen yarn dyed with Marigold” with the following objectives:

· To study the effect of selected natural dyes, natural mordants and mordanting techniques on woolen yarn

· To create kids wear through crocheting

· To evaluate the crochet dyed samples

· Subjective and objective evaluation of dyed samples.

Experimental Procedure


Woolen yarns are purchased from the outlet skints of Coimbatore where local sheep was rared, Woolen yarns were pretreated by Scouring Processes.

Marigold flower pettles are collected and crushed well. Then 30% of the dye extraction solution was taken. The 1:40 woolen yarns were pre-wetted and passed into that solution. The 90º temperature was maintained for 30 min. After that woolen yarn were drapped into the pomegranate mordant solution for post  mordanting technique. The yarns were washed dried in shade. And then used for the crocheting preparation of kid’s wear. In order  to the physical properties, the dyed samples were compared with the  original woolen yarn, the following tests were conducted-visual inspection, fabric weight, fabric thickness, fabric strength, absorbency test and colour fastness test.

Findings of the Study

· Dyeing with marigold extract reduced the strength of the yarn by 20%, where washing reduces strength only by 2.5% only.

· Dyeing with marigold extraction is increased the thickness of the fabrics by11% where washing increased thickness only by 4%.

· Dyeing with marigold extraction is reduced the weight of the fabric by 14% where washing reduce weight only by 36%.

· Dyeing with marigold extraction is decreased the strength of the fabric by 9%, where as washing reduce the strength by 28%.

· Dyed extraction fabric shrinkage reduction is observed after dyeing and washing. But the reduction is lesser between dyeing and washing.

· Marigold extraction dyeing colour fastness is excellent colour fastness for washing. Good colourfastness for sunlight and proving and crocking.

· Absorbance tests namely drop and sink test proved improvement after dyeing and washing were proved be comfortable, soft, lusture and warm as stated by 100% of the mothers.

CONCLUSION



The result of this study proved that the marigold flower could be used to extract dye for wool fabric. The performance study obiviously proved that the woolen fabric to retain luster and comfort with marigold dye. Hence it could be concluded that dye extracted from marigold flower petals could be used to produce safe and colourful wool fabrics suitable for apparels.

LIMITATIONS OF THE STUDY

· Due to lack of time the antimicrobial activity of the dyed fabric could not be tested.

· The uses of fabric for furnished could not be evaluated.
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APPENDIX – I

ORIGINAL YARN
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       Wool 
: 100%





Cost per Kg
: Rs. 1000/-
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  Pretreated 
: Scouring

APPENDIX II

PILOT STUDY SAMPLES
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	Pomegranate powder 
dyed sample
	Amla Power
dyed sample



APPENDIX III

DYED FBARIC AND WASHED FABRIC SAMPLES

	Dyed Fabric
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	Washed Fabric
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APPENDIX IV (a)
VISUAL INSPECTION OF THE PILOT STUDY (POMEGRANATE)

	S. No.
	Sample
	Aspects / Percentage of Judges evaluating the samples

	
	
	Evenness in Dyeing
	Brilliancy of colours
	Texture
	Lustre
	General appearance

	
	
	Even
	Uneven
	Very bright
	Bright
	Smooth
	Medium
	High
	Medium
	Low
	Good
	Fair
	Poor

	31. 
	1a
	
	
	
	
	
	
	
	
	
	
	
	

	32. 
	2a
	
	
	
	
	
	
	
	
	
	
	
	

	33. 
	3a
	
	
	
	
	
	
	
	
	
	
	
	

	34. 
	4a
	
	
	
	
	
	
	
	
	
	
	
	

	35. 
	5a
	
	
	
	
	
	
	
	
	
	
	
	

	36. 
	6a
	
	
	
	
	
	
	
	
	
	
	
	

	37. 
	7a
	
	
	
	
	
	
	
	
	
	
	
	

	38. 
	8a
	
	
	
	
	
	
	
	
	
	
	
	

	39. 
	9a
	
	
	
	
	
	
	
	
	
	
	
	

	40. 
	10a
	
	
	
	
	
	
	
	
	
	
	
	

	41. 
	11a
	
	
	
	
	
	
	
	
	
	
	
	

	42. 
	12a
	
	
	
	
	
	
	
	
	
	
	
	

	43. 
	13a
	
	
	
	
	
	
	
	
	
	
	
	

	44. 
	14a
	
	
	
	
	
	
	
	
	
	
	
	

	45. 
	15a
	
	
	
	
	
	
	
	
	
	
	
	

	46. 
	16a
	
	
	
	
	
	
	
	
	
	
	
	

	47. 
	17a
	
	
	
	
	
	
	
	
	
	
	
	

	48. 
	18a
	
	
	
	
	
	
	
	
	
	
	
	

	49. 
	19a
	
	
	
	
	
	
	
	
	
	
	
	

	50. 
	20a
	
	
	
	
	
	
	
	
	
	
	
	

	51. 
	21a
	
	
	
	
	
	
	
	
	
	
	
	

	52. 
	22a
	
	
	
	
	
	
	
	
	
	
	
	

	53. 
	23a
	
	
	
	
	
	
	
	
	
	
	
	

	54. 
	24a
	
	
	
	
	
	
	
	
	
	
	
	

	55. 
	25a
	
	
	
	
	
	
	
	
	
	
	
	

	56. 
	26a
	
	
	
	
	
	
	
	
	
	
	
	

	57. 
	27a
	
	
	
	
	
	
	
	
	
	
	
	

	58. 
	28a
	
	
	
	
	
	
	
	
	
	
	
	

	59. 
	29a
	
	
	
	
	
	
	
	
	
	
	
	

	60. 
	30a
	
	
	
	
	
	
	
	
	
	
	
	


APPENDIX IV (b)
VISUAL INSPECTION OF THE PILOT STUDY (AMLA)

	S. No.
	Sample
	Aspects / Percentage of Judges evaluating the samples

	
	
	Evenness in Dyeing
	Brilliancy of colours
	Texture
	Lustre
	General appearance

	
	
	Even
	Uneven
	Very bright
	Bright
	Smooth
	Medium
	High
	Medium
	Low
	Good
	Fair
	Poor

	31. 
	1b
	
	
	
	
	
	
	
	
	
	
	
	

	32. 
	2b
	
	
	
	
	
	
	
	
	
	
	
	

	33. 
	3b
	
	
	
	
	
	
	
	
	
	
	
	

	34. 
	4b
	
	
	
	
	
	
	
	
	
	
	
	

	35. 
	5b
	
	
	
	
	
	
	
	
	
	
	
	

	36. 
	6b
	
	
	
	
	
	
	
	
	
	
	
	

	37. 
	7b
	
	
	
	
	
	
	
	
	
	
	
	

	38. 
	8b
	
	
	
	
	
	
	
	
	
	
	
	

	39. 
	9b
	
	
	
	
	
	
	
	
	
	
	
	

	40. 
	10b
	
	
	
	
	
	
	
	
	
	
	
	

	41. 
	11b
	
	
	
	
	
	
	
	
	
	
	
	

	42. 
	12b
	
	
	
	
	
	
	
	
	
	
	
	

	43. 
	13b
	
	
	
	
	
	
	
	
	
	
	
	

	44. 
	14b
	
	
	
	
	
	
	
	
	
	
	
	

	45. 
	15b
	
	
	
	
	
	
	
	
	
	
	
	

	46. 
	16b
	
	
	
	
	
	
	
	
	
	
	
	

	47. 
	17b
	
	
	
	
	
	
	
	
	
	
	
	

	48. 
	18b
	
	
	
	
	
	
	
	
	
	
	
	

	49. 
	19b
	
	
	
	
	
	
	
	
	
	
	
	

	50. 
	20b
	
	
	
	
	
	
	
	
	
	
	
	

	51. 
	21b
	
	
	
	
	
	
	
	
	
	
	
	

	52. 
	22b
	
	
	
	
	
	
	
	
	
	
	
	

	53. 
	23b
	
	
	
	
	
	
	
	
	
	
	
	

	54. 
	24b
	
	
	
	
	
	
	
	
	
	
	
	

	55. 
	25b
	
	
	
	
	
	
	
	
	
	
	
	

	56. 
	26b
	
	
	
	
	
	
	
	
	
	
	
	

	57. 
	27b
	
	
	
	
	
	
	
	
	
	
	
	

	58. 
	28b
	
	
	
	
	
	
	
	
	
	
	
	

	59. 
	29b
	
	
	
	
	
	
	
	
	
	
	
	

	60. 
	30b
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