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1 INTRODUCTION


Clothing along with food and shelter has recognized as one of the primary needs of mankind. Clothing is a part of silent language that communicates a complex set of information and serves as a basic for               forming impression and defining us. Clothing has been said to serve basic functions to protect the body, to arouse emotions in others and to communicate (Wilson, 2005). Clothing is also considered as the essential times for our comforts irrespective of climate, seasons, environment, culture and society (Kushertha and Kashyap, 2007). 


Women need suitable clothes for home wear, business wear, office wear, shopping, and travel and for various occasions. Clothing not only help to achieve the success she deserves but also gives her poise and confidence and also self identification (Yadav and Sangwan, 2008).

Cotton the king of Natural fibre, is the back bone of the world’s textile trade and is the fabric for every home and most widely produced textile fabric (Deshwal and Khambra, 2006) and (Saraf and Alat 2006).


India was the first country to use cotton. The fabric which is made from cotton is strong, absorbent, and comfortable to wear and washes well. Cotton has luster, softness, smoothness, stretch and easy care (Brown, 2002).


Cotton fabric evaporates the perspiration from the skin surface and transfers the moisture to the atmosphere and makes the wearer used as summer wear garments (Ram, 2007). 

 
Cotton needs large area for cultivation which is said to be easily susceptible to pests and diseases. Changing climatic conditions, makes it not to go beyond a particular level since, there has been a growing demand for absorbent fibers with the need hinging on comfort and fashion (Horrocks and Anand, 2000).


Cotton is characterized by excellent properties like biodegradable,               non allergic, heat resistance, and water retaining capacity (Watzl and Eisenacher, 2002).


In India as well as in other developing countries, commercial agriculture is characterized by the use of high doses of chemical fertilizers, pesticides and herbicides, which give quick and immediate returns for the environment made with the advent of high yielding varieties and fertilizer centered technologies, the Indian Government offered there inputs at a subsidized rate. This has lead to increased consumption of fertilizers and consequently resulted in fertilizer related environmental hazard like nitrate pollution of ground water, increased emission of gaseous nitrogen and metal toxicity.


In recent years, environmental hazard has become a global phenomenon, mainly due to indiscriminate use of fertilizers and plant protection chemicals.  A research study was conducted with the main objective of quantifying the awareness of environmental hazard among cotton farmers and agricultural assistants, besides investigating the extent of adoption of eco-friendly technology by farmers to minimize the environmental hazards. The study was conducted in one of the major cotton growing tracts in South India by selecting 120 farmers and 68 agricultural assistants. The variable environmental hazard and adoption of eco-friendly technology were measured using standardized scales / indices.


The finding indicated that nearly two-thirds of both the categories of respondents belonged to medium awareness category. However, the agricultural assistants scored significantly higher awareness index than the farmers. Both categories had high awareness of “deterioration” of soil health and eco-system and less awareness of “global warming and climatic change”. The educational level of farmers exerted a significant influence on the awareness of farmers, while it was solo involvement in the case of agricultural assistants. The adoption of eco-friendly technologies varied from 15 to 16 per cent, with lowest adoption of bio-fertilizers and biological pest control measures (Siddaramaniah and Srinivas, 2007).


The organic cotton has gone a long way to becoming the most sustainable choice of today’s fashion world with globally established standards and certification system this fiber has made its place in the textile world. This is definitely a first choice for the brands and retailers when coming to introduce sustainable line. However the questions related to its processing are still there among manufactures (Sundaram,2009).


Organic textiles have a rather focused scope. To begin with, all synthetic fibres are excluded from the ambit of organic textiles without exception. Further the entire supply chain, right from the crop to the packaging is stringent. The fabrics are processed using organic textile are naturally hypoallergenic, healthy, and non-irritating. Baby diapers, as well as home goods like sheets and towel. These products protecting the environment from toxic chemicals (www.organicclothing.com)


Organic cotton is grown using biologically based upon the sustainable growing methods such as cropratation, use of manure as natural fertilizers instead of using synthetic fertilizers, herbicides, pesticides and defoliants. Cotton is commonly portrayed as natural, yet conventional cotton is cultivated in highly toxic process, which contaminates ground water, ultimately drinking water and poisons the food supply chain, while it takes approximately one pound of chemicals to grow three pounds of conventional cotton. Organic cotton is grown chemical free.


The organic clothing grew and evolved out of the organic agriculture movement whereas the sustainable clothing is related to green environment. The difference between the two approaches is that the sustainable environment movement emphasizes reuse and recycling of manufacturing products.


Reducing manufacturing and operational wastes and pollution.

· Reducing energy consumption

· Using of renewable energy

· Improving shipping and transportation

· Efficiencies

· Designing sustainability in products and services

Green movement is quite strong in the developed countries and environmentally friendly products are rated higher than its “unfriendly” contemporary products. Productions on unfriendly products are likely to result in bad publicity and loss of business (Goyal and Prabhu, 2009)

Comfort can be defined as a pleasant physical, physiological and psychological equilibrium state between the human being and the environment. Thus knitted garments play a vital role for comfort. The objective of knitted garments is to provide required stretch and comfort properties to human body (Prakash, 2007). There are many comfort properties and types like, Thermo physiological, psychological and sensorial. Thermo physiological comfort - knitted fabrics include moisture absorption and release air and vapour permeability, thermal conductivity and insulation. Psychological comfort - include intrinsic characteristics of the clothing visual design as texture, colours, shapes and other features related to the user’s feelings. Sensorial comfort - property in knitted fabrics mechanical or thermal contact between skin and clothing, surface characteristics of fabric.

Sportswear has taken a new look as lifestyle wear.  Accordingly fashion design for sportswear on the whole has changed to meet this requirement. Sports clothing drape is a fundamental factor once it determines the adjustment and formability of clothing to shapes and movements of the human body.

Sportswear requires super lightweight, low fluid, resistance, super high tenacity and stretch ability. Knitted fabrics are very absorbent, light in weight and wrinkle resistant. The best qualities of the knit wear are that it has great flexibility and it is soft to touch. Other important property in knitted fabrics is the flexibility from which the flexural rigidity coefficient. Drape and flexibility provide a sense of fullness and a graceful appearance, which distinguishes knitted fabrics from other materials.

Items like socks, sports T-shirts, hand gloves, are knitted into products. Several single Jersey knitted fabrics were produced based on different blend compositions. Mostly Single Jersey knitted fabrics used in Sportswear’s. Single Jersey fabrics - A soft slightly elastic knit fabric mainly used for T-shirts and sports dresses. It is ideal for form-fitting designs as it clings to a shape but still drapes well where it falls. Jersey is also made in cotton wool or silk (Marie Clayton, 2008).

Plain knitted structure has a great deal of stretch in a width way direction the garment made from it tends to get wider after some use. The plain knit Single Jersey knitted fabrics are absorbency, soft, smooth, great flexibility for sports clothing.

Knitted garments have higher extensibility in both length and widthwise directions. Hence knitted materials are mostly selected as sportswear for children, while considering the children’s wear one of the most important thing is that should be soft, flexible, comfortable and easy to wear.

Considering the environment health and safety, organic cotton and conventional cotton Single Jersey knitted fabrics were selected to design, construct and evaluate the “T” shirts for sportswear. The specific objectives of the study are:

· To identify the suitable fabrics for grade school girls.

· Developing designs for the sports “T” shirts.

· Construction of the sports “T” shirts.

· Evaluation of the sports “T” shirts.

2  REVIEW OF LITERATURE


The review of literature pertaining to the study on “COMPARATIVE EVALUATION OF COTTON AND ORGANIC COTTON KNITTED SPORTS T-SHIRTS” is discussed under the following headings.

2.1 COTTON

2.1.1 History of cotton

2.1.2 Properties of cotton

2.1.3 Uses of cotton

2.2 ORGANIC COTTON

2.2.1 History of cotton (organic)

2.2.2 Properties of organic cotton

2.2.3 Uses of organic cotton

2.3 KNITTING

2.3.1 History of knitting

     2.3.2 Knitting technology

2.3.3 Warp knitting

2.3.4 Weft knitting

2.3.5 Circular knitting

2.3.6 Single Jersey

2.4 CLOTHING 

2.4.1 Importance of clothing

2.4.2 Clothing for grade school girls

2.5   Sports wear

2.5.1 sports tech

2.5.2 'T' Shirt (sports)

2.1. COTTON


Cotton is one of the most important fibres in the world o f textiles            (Sekar, 2001).cotton is the oldest fibre used for textile purposes. In tropical countries, it is the most important fibre (Metha, 2006), Cotton is the most important apparel fibre throughout the world. The cotton fibre is a single elongated cell that is flat, twisted and ribbon like with a wide inner hollow (Corbman, 2001).

2.1.1. HISTORY OF COTTON


Cotton has been cultivated for more than 5000 years. Archeological findings indicate that cotton was grown and used for textile purposes in the Indus Valley well before 2100 BC, in Mexico by 3500 BC, in Peru by 2500 BC, and in the Southern United States by 5000 BC (Tiwari, 2000).


The word “cotton” comes from the word “qutum” the Arabic name for cotton, (Kevin Thomas, 2006). The use of cotton in England is mentioned in writings of the thirteenth century. In United States, cotton was cultivated by the colonists in the early industrial revolution, represented in the cotton industry by the invention of the carding machine and spinning mill in England.


In ancient past, people in most of the countries were not aware about the cotton fibre. They were dependent only on animal fibres for apparel as well as other requirements (Kalidasan, 2007), In fact climatic conditions in India and the constituents of soil in areas nearby to Indus River were considered as some of the major conductive factors for the growth of cotton, (Pal et.al, 2003).


The cotton is strong and reasonably low in price. The fibre short and fine, usually it has little luster, wrinkles resistance and elasticity. Cotton is by for the most commonly used textiles fibers (Mahadevan, 2001).                         Cotton cultivated in India, Pakistan, Mexico and Peru 5000 years age (Kevin Thomas, 2006).

2.1.2 PROPERTIES OF COTTON

PHYSICAL PROPERTIES


The quality of cotton is based on the length and brightness of the fibre (Mahadevan, 2001). Cotton fabrics have a pleasant feel or handle. They are cool in hot weather and versatile in its use. The properties of cotton fabrics are such that it serves as nature’s ability (Mishra, 2000). The superior absorbency of cotton, coupled with its ability to absorb moisture, makes it very comfortable fabric to wear. The resistance to cotton to common household chemicals, sunlight and heat makes it durable in most textile applications (Gienandt, 2006).


Cotton offers an excellent resistance to heat as well as dimensional stability and strength even at temperatures of up to 175oc usually cotton with a staple length of 7.25 mm and ranges from about 1.2 to 1.8 denier                    (Watzl, 2002). 

CHEMICAL PROPERTIES


Cotton absorbs moisture and long exposure to water or moisture has not harmful effect on cotton. Thus if worn next to the skin, it absorbs perspiration readily and soon gives a sense of chillness (Samantha, 2003). Cotton fabrics shrink to an extent. They are not affected by moisture content increases. (Deulkar and Bai, 1988). Cotton is weakened and destroyed by acid. They are resistant to alkali and acid, are relatively unaffected by normal laundering. (Gohl and Vilensky, 1999).


Cotton is cellulosic in nature. Cotton chemically consists of 88 - 96% of pure cellulose along with protein, pectic substances Nair (2009). Cotton is attacked by hot dilute or cold concentrated acid solution. Acid hydrolysis of cellulose produces hydrocellulose, (Hussein, 2005).

Cotton is the fibre that has very good antistatic properties on its own and presents few problems. This is because the natural water content of cotton is high which provides the fiber with sufficient conductivity of dissipate on any charge that might accumulate. Cotton needs large area of cultivation land, which is said to be easily susceptible to pests and diseases. Changing climatic conditions, makes it not to go beyond a particular levels since there has been a growing demand for absorbent fibers with the need hinging on comfort and fashion (Horrocks and Anand, 2000).

2.1.3 USES OF COTTON

The major end uses of cotton fiber include wearing apparel, home furnishings, and other industrial uses. The cotton fiber is made primarily into yarns and threads for use in the textile and apparel sectors. Cotton also is used to make yarn which is used in crochet and knitting (Sudha, 2006).


Cotton is a traditionally used fiber and as a result of different finishing processes that have been applied to the cotton fiber. Cotton is made into speciality materials suitable for a great variety of uses. Cotton fabrics with speciality applications include fire-proof, resistant, apparel, and professional uses and provide effective protection (Hall, 2004).


Flame resistant cotton fabrics are treated with chemicals. Without chemical treatment, cotton would burn up releasing very strong heat, just like the major part of synthetic fibers, which melt when they are exposed to high temperatures (Gokameshan, 2003).


Cotton is used to make blouses, shirts, singlets, shorts, Bermudas, jackets and Pants. It can also be made into bedspreads, pillow cases, carpets and curtains. Socks, underwear, and most 'T' shirts are made from cotton.  Cotton is also used to make home furnishings, such as draperies or professional garments. Cotton also finds speciality applications in medical and hygienic uses. Host notably, the fiber is used to manufacture hydrophilic cotton like gauze bandages, tampons or sanitary towels and cotton swabs (Narayanan, 2006).

2.2 ORGANIC COTTON

Though organic cotton production is being practiced in many parts of India, the concept of organic agriculture has become a major global issue today. A look at agricultural trends through out the world reveals that the organic agriculture is rapidly gaining its importance and an increasing number of consumers are even prepared to pay a premium when purchasing organic food etc. Similarly, the total average of organically grown cotton is increasing constantly, and this irrespective of the technological level a country may have achieved over the years, the certified organic agriculture has spread across the globe (Supriyapal, 2009).

2.2.1 HISTORY OF ORGANIC COTTON


Organic cotton production today has its roots in the progressive development of organic food consumption in Europe and the USA since the 1960s, as a non-edible crop, which has to cope with relatively high pest pressure, it took cotton a long time to become part of organic crop rotations. Certified organic cotton was only first marketed as such in early 1990s. (Chellamani, 2004).


Cotton productivity in India is quite low as compared to world standards. The modern cotton production technology relies heavily on the use of fertilizers and on chemicals to control insect pests, diseases, weeds and growth regulators. Cotton cultivation on 5 per cent cultivable land consumes  54 per cent of total pesticides used in Indian agriculture and, in some pockets, the rates are higher than these leaving immense ecological and human hazards as reported by world man i.e. environmental pollution, soil, health, and agro-ecology and poor profitability in cotton farming (Venugopalan and             Rajendran, 1999).



Agriculture and the use of synthetic crop protection products, which began in the 1930’s cotton production practices of planning and cultivation were performed with mule-draw farm equipment weeds were controlled by the hoes the use of fertilizer was sporadic, and the crop was harvested. From 1926 through 1945 it required 175 non-hours to produce a.480-1b bale of us cotton (Gordon and Hsieh, 2007).

2.2.2 PROPERTIES OF ORGANIC COTTON

Organic cotton as a natural cellulosic fiber, has a lot of properties such as

· Comfortable soft hand

· Good absorbency

· Color retention

· Prints well

· Machine-washable

· Dry-cleanable

· Good strength

· Drapes well

· Easy to handle and sew

Organic cotton is a much bigger effort, but it’s worth the cost-both in environmental terms and for the benefits of knowing the fiber we put on our skin is free from pesticides and toxic dyes, organic cotton.

Primary organic cotton producers are Turkey (39%), India (32%), the United States (8%) and China (7%) (www.mini.magic.com/mini/fabric.html).

Organic cotton natural pesticides are used which further, are eco-friendly in nature. Some of these include neem and its derivatives oils of certain plants

Organic cotton fibers have better physical properties those conventional cottons. Organic cotton show better dyeability and color retention. The presence of heavy metals like cobalt, iron copper, lead and calcium is reported to be lower in organic cotton.

Two kinds of cotton fibres cultivated by different methods were measured and the mechanical properties of these fibres were compared with the mechanical properties of cotton yearns made of organic cotton fibre non-organic cotton fibers (Chellamani, 2004).

2.2.3 USES OF ORGANIC COTTON


Organic cotton is used to make a number of textile products. These include terrycloth, used to make highly absorbent bath towels and robes: denim, used to make blue jeans. Organic cotton twill, socks, underwear, and most 'T' shirt are made from organic cotton. The first Chinese paper was made of cotton fiber. Fire hoses were once made of cotton and organic cotton.


Organic cotton of variety (PUSH) 8-6 was cultivated along with same variety of conventional cotton. Presence of pesticide and heavy metal contents in organic cotton were also determined keeping in view its end-uses application in infant’s accessories (Parmer, Jain, and Gupta, 2006).


Organic the process of treating and processing fibers and yarns without the use of any synthetic harmful chemicals or pesticides. The fabrics are processed using organic textile are naturally hypoallergenic, healthy, and non-irritating. Baby diapers, as well as home goods like sheets, towel and even stationary items. These products provide support to global sustainable agriculture, thereby enhancing the health of the customers and protecting the environment from toxic chemicals.


Organic cotton clothing is done without use of hazardous toxics, synthetic fertilizers, harsh chemical bleaches or dyes. Organic cotton clothing includes high quality clothing apparels. Organic cotton apparel sales increased by 52% per year (www.organicclothing.com)


Organic cotton is used as garments kids, infants, as school uniforms, sports wears. Organic cotton materials are used for home furnishing and accessories. They have same fiber strength, length and all others properties as conventional cotton.


Organic cotton traditional cotton production uses more chemicals per unit than any other crop. Organic cotton reduces this chemical use because it is grown without pesticides or chemical additives to fertilizer, relying instead on methods with less ecological impact (www.apparelsearch.com).


Organic cotton clothing, organic fabric, organic garments, clothes made from organic cotton, organic fabric clothes, organic clothing products, organic cotton for  kids garments, infants, sports 'T' shirts all products produces in organic cotton. Organic cotton products include gift boxes, gift bags, handkerchief, health and beauty products, travel and samples organic cotton clothing, organic fabric, organic garments (Goyal and Prabhu, 2009).


Organic fabrics come under variety of designs, colors and graphic elements. Organic cotton fabrics are used in production of personal items like sanitary products, cotton swabs, compared to man-made synthetic material fibres like, acrylic and polyester, cotton is a natural alternative. Organic cotton garments are certainly more adaptable, breathable, and cool in summer and can be easily layered in winter. Thee organic cotton garments include cotton garments for kids, infants, women, men that are highly sustainable and ethical. They absorb body moisture and evaporate it to the surrounding air, thus allowing your body’s natural tendency are soft, wrinkle resistant, stain resistant, odor resistant, fireproof, mothproof and anti-static.


Organic cotton products are grown in rich, fertile soil which is healthy and “unstressed” due to the absence of chemical applications. Hence environmental friendly organic cotton (www.organicnaturalclothing.com).

2.3. KNITTING 


Knitting is an art of using yarn or thread to make fabric from interlocking loops (Johnson, 2006). Knitting is the process of making clothes with a single yarn or set of yarns moving in only one direction. (Dedhia and Charankar, 2001).

2.3.1. HISTORY OF KNITTING


The term “knitting” is derived from the ancient Sanskrit word “Nahayti” (Ahmed, 2000). Knitting originated with the knotting of fishnets and snares by ancient people (Thomas, 2006).


Knitting was apparently introduced into Europe by the Arabs probably in the 5th century. By 1589 a Machine to knit stockings had been perfected in Nottingham by the English Clergyman William Lee, whose knitting frame was so excellent that a few improvements were needed for 250 years (Ahmed, 2002).


The ancient knitting by hand was practiced since 1000 BC. The history of machine knitting is traceable from the 16th century in England (Ahmed and Ganger, 2002).


Although fragments of knitted cloth have been found at the site of Dura Europe’s, an ancient Syrian city founded in 280 B.C. and other examples from the Middle East date from the middle of the 3rd century, A.D., knitting seems to have come to Europe only during the middle age.  Knitting spread gradually to the rest of Europe because knits were more elastic than woven goods, they gained popularity especially for making stockings and gloves (Collier, 2001).


Knitting is a fabrication process in which needles are used to form a series of interlocking loops from one or more yarns or from a set of yarns (Adaner, 1999). In 1789 the first circular machine was invented in France and there after enormous modifications, efficiency, easy designing using the computer aided designing, automation, etc. have taken places (Anitha and Duraipandian, 2007).

2.3.2 KNITTING TECHNOLOGY


Knitting technology is classified into two main groups according to yarn presentation and yarn processing that is weft knitting and warp knitting (Brackenbury, 1992).


Knitted structures are progressively built up from row after row of intermeshed goods. The newly fed yarn is converted into a new loop in each needle hook. The needle the draws the new loop head first through the old loop fabric which it has retained from the previous knitting cycle. The needles at the same time release the old loops so that they hang suspended by their heads from the feet of the new loop whose heads are still held in the hooks of the needles. A cohesive combination of intermeshed needle loops and yarn that passes from the needle loop to needle loop (Naveen, 2006). Weft knitted goods is made by feeding a multiple number of ends into the machines each is progressively made by the needle (Sears 1995). Weft knit fabric is generally elastic and readily drappable (Sivakumar, 2000).


Weft knitted fabric may be divided into single jersey or double jersey fabric according to whether they are knitted with one or two sets of needles each sequential feeding of yarn and formation of a loop on each knitting needle effect weft knitting so that the knitted loops are joined in the horizontal course wise direction (Spencer, 2001).


Knitted structures are categorized into weft and warp knits. Warp knitting produces a knitted structure with a simultaneous feeding of yarn and loop formation on each needle, during the same knitting cycle where the yarn path traces along vertical wale wise directions. Sequential feeding of yarn and formation of a loop on each knitting needle effect weft knitting so that the knitted loops are joined in the horizontal course wise direction (Padaki, 2006).

2.3.3 WARP KNITTING


Warp knitting fabrics such as tricot and Milanese are resistant to runs and commonly used in lingerie (www.wikipedia.org)


Warp knitting is a method of forming a fabric by knitting where the loops are made in vertical way along the length of the fabric from each warp yarn and inter-meshing of loops takes place in flat form in lengthwise direction (Klinger, 2001).


Warp knitting as a loop forming process in which a warp yarn is fed into the knitting zone parallel to the fabric selvedge, (Venkataraj, 2001).


Warp knitting includes Tricto, and Raschel Tricot knit fabrics are usually made with fine denier filament yarns. They are soft, drape well and are somewhat elastic. Raschel is the most complex knit machine capable of making lacy open stitches. Yarns may be heavily twisted filament yarns or spun yarns (Frings, 1999).


Warp knitting as a loop forming process in which a warp yarn is fed into the knitting zone parallel to the fabric selvedge. Filling or weft knitting is a process in which one yarn or yarn set is carried back and fourth and under needles to form a fabric (Kothari, 2001).

2.3.4  WEFT KNITTING


Weft knit goods is made by feeding a multiple number of ends into the machines. Each loop is progressively made by the needle or needle bar              (Sears, 1995). Weft knit fabric is generally elastic and readily droppable (Sivakumar, 2000). Weft knitted fabric may be divided into single jersey or double jersey according to whether they are knitted with one or two sets of needles (Spencer, 2001).


In weft knitting the yarn loops are formed across the fabric width that is in the course or weft direction of the fabric. Weft knit goods is made by feeding a multiple number of ends into the machines. Each loop is progressively made by the needle (Padma, 2003).


This is the construction of a fabric in which a single yarn travels horizontally Makinga succession of loops. Both circular and flat machines are used for weft knitting (Jewel, 2005).


The simplest of all weft knit structures is the single jersey. It is composed entirely of face loops or entirely back loops (NIIR Board, 2004). The plain knit can be produced in flat knit or in tubular or circular form. The knitting is done with row of latch or beard needle arranged in a linear position on a needle plate or in circular position on a cylinder (Singh, 2004).

2.3.5  CIRCULAR KNITTING


In the present day scenario, circular knitting technology is gathering a momentous place and accounts for about 82% of the worldwide fabric production that has put forth (Klinger, 2001)

  
The circular knitting machines are capable of processing a wide spectrum of yarns made form a wide range of materials, blends, and filaments on one and the same machine (Vartak, 2008). The cylinder is a steel circular bed having grooves / tricks/ cuts on its outer periphery into which the needles are mounted with reference to the tricks and the needles which move vertically up and down by their butt being in contact with the cam track.


The circular machines are fast in production. They make yardage primarily but are also used to make sweater body, panty hose and socks. In circular knitting machines several machines are fed simultaneously around the machine so that the fabric is actually built in a series of yarns and a slightly spiral character develops (Ahmed, 2000).


Gauge is the number of needles per inch or centimeter. A heavy gauge fabric is one that has been knitted on a machine with a few needles per inch (2 ½ to 5 needles). A fine gauge fabric is one that has been knitted in fine yarn on an (18 to 32) gauge machine, (Wilson, 2005).


These machines vary in the number of yarns are added at the same time. The difference depends on the type of yarn being used the compartments of the fabric and complexity of the design (Anbumani, 2000).

2.3.6 SINGLE JERSEY


Most single jersey fabrics’ produced on circular machines whose latch needle and sinker ring revolve through the stationery knitting cam systems that work together with their yarn feeders are situated at regular intervals around the circumference of the cylinder. The yarn is supplied from cones, placed either on an integral overhead bobbin stand, or on a free-standing creel, through tensioner’s stops motions and guide eyes down to the yarn feeder guides. The fabric is tubular form is drawn downwards from inside the needle cylinder by tension rollers and is wound onto the batching rollers of the winding - down frame, (Spencer, 2001). The simplest of all weft knit structures is the single jersey. It is composed entirely of face loops (or entirely back loops), reports (NIIR Board, 2004).


Plain single jersey is the simplest weft knitted structure that is possible to produce on one set of needles and the fabric can be uncovered from either end and if a stitch is broken, the water will disintegrate causing the stitches in that line to ladder, (Padma and Subramanian, 2003).


The plain knit can be produced in flat - knit or in tubular (or) circular form. The knitting is done with rows of latch or a beard needle arranged in a linear position on a needle plate or in circular position on a cylinder, (Singh, 2004).


It is a plain single knit structure with face loops on one side and back loops on the other. The structure is produced when all the needles of a single bed machine knit at each feed. This structure can be of technical face or technical back (Anbumani, 2007).


The general properties of single jersey fabric are:

· Simple knit structure

· Face side smooth and shine

· Back side rough and dull

· Lighter fabric

· Highly extensive in length or width

· Laddering is very common

· Unravels at both ends

Single jersey a soft slightly elastic knit fabric mainly used for 'T' shirts and dresses. It is ideal for form-fitting designs as it clings to a shape but still drapes well where if falls. Jersey is also made in cotton wool or silk, (Marie, Clayton, 2008).

2.4 CLOTHING 


Clothing is one of the basic necessities of the mankind. The clothing is the second skin ranking with food and shelter as essential for human survival (Naik and Gandhad, 2001). 

2.4.1 IMPORTANCE OF CLOTHING

The art of clothing dates back to centuries, starting from a primitive way to weaving leaves, backs, animal skin and later on using the nature’s gift of cotton, wool, linen, jute and soon history of the textile industry is very rich and starts with the history of ancient India (Gokulnathan and Thomas, 2005).

Our society places great emphasis on the importance of clothing and style of dressing (www.pubmet.com).


The dress of a person designates his status and identifies him as a group and thus giving him a sense of belonging (Dhamiya and Jain, 1999).


Clothes speak of where a person has been and where they intend to go and their appearance also illustrates a person’s true self and aspirations. (www.clothesonline.com). Clothes reveal our aspirations, priorities, liberalism, and conversation which have added fashion and style to our cultural environment and fun to our feelings (www.dreamscloth.com). 


Clothes also have “hanger appeal”, that is, people will be tempted to try them on or buy them for their look alone. Often dresses that look sensational on a moving body can look limp and featureless on a clothes rail (Aldrich, 2005).


Clothes convey here and tone to the environment and give form to our feelings, which are the first and last words of the language that is “fashion” (comment Patel and Gupta, 2003).

2.4.2 CLOTHING FOR GRADE SCHOOL GIRLS


The every day experiences of a child’s learning process there is nothing important than their comfort and well being (Nath, 2005).


There is a common growth pattern through which all the human being passes. Children are the vanguards and supreme power of the world of tomorrow (Devda and Jaya, 2003).


That study of children’s development can have a profound influence on how children are brought up and cared for (Wood, 1998). The late children period extends from the age of six to the time the individual becomes sexually matured and this period is called ‘school years’ (Bee and Helen, 1995). The boundaries of child their skill is defining himself. (Bee, 1999). That the elementary school period is a period of stable growth in which the child concentrates on mastering, physical, social, emotional and intellectual skill appropriates of his age (Dutt, 1998).

2.5 SPORTS WEAR


Sports wear is clothing, including footwear, worn for sport or exercise. Typical sport -specific garments includes short pants, tracksuits, 'T' shirts, polo shirts and trainers. Specialized garments include wet suits and silhouettes. It also includes some underwear, such as the jockstrap (www.wikipedia.com)


Sports wear is also often worn as causal fashion clothing. For most sports the athletes wear a combination of different items of clothing, e.g. Sport shoes, pants and shirts. Some athletes wear personal armor such as helmets or American football body armor. As functional considerations almost every piece of sports clothing is designed to be light weight so the athlete is not encumbered by its weight. The best athletic wear for some forms of exercise, for example cycling, should not create drag or be too bulky. On the other hand it should be loose enough so as not to restrict movement (Higgnis, 2005).


Sports are importance for many reasons. Among them are development of sense of appreciation for the values of teamwork, leadership, cooperation and, of course, appreciation for the values to teamwork, leadership, cooperation and exercise. (www.ehowcom/facts-51842324-importance-sports-kids.htm).


Sports can be a positive experience for the child’s body and mind outdoors unstructured activities and games are essential for every child (www.indiachildren.com/growingsports.htm)

2.5.1 SPORT TECH


Textile for active wear, textiles for Sports wear, textile for sports equipments.


Sport garment forming an important product group in sporttech technical textiles can enhance performance and achievement of sport persons. Hence such products are under systematic scientific studies and development. The main function of sports garments include.

a. Protection from wide, water and adverse weather through insulation

b. Ease in body movements through stretch and comfort through breathing or oil and water permeability (Nair and Pandian, 2005).

Clothing worn for some other forms of exercise should not unduly restrict movement and many also have specific requirements such as that it should allow freedom of movement in competition standardized Sports wear may also have the function of a uniform. In hot weather garments should allow the wearer to stay cool. In cold weather garments should help to stay warm (Vimala, 2008). In cold climates the best athletic wear should not only provide warmth but also transfer sweat away from the skin (Rajkumar, 2001).

2.5.2 'T' SHIRT (SPORTS)

'T' shirt began life as white knitted cotton under garments for men during World War II. By the 1990’s 'T' shirts were being worn as inner garments and out garments by men, women, children and printed with logos and messages dyed to wide range of colors, decorated with embroidery, sequins and beeding, and cut to fit loosely or tightly. The quality of the  'T' shirts depends on quality of fibers, yarns, fabric and constructions (www.fiber2fashion.com)


A 'T' shirt or tee shirt is a shirt is pulled on over the head to cover most of a person’s torso. A 'T' shirt is usually button less, collarless and pocket less attire with a round neck and short sleeve. The sleeves of the 'T' shirt extend at least slightly over the shoulder but not completely over the elbow. A shirt that is either longer, or shorter than this case to be a 'T' shirt, but is often referred to as long sleeve 'T' shirt (Chaudri, 2000).


'T' shirts are typically made of cotton or polyester fibers knitted together in a jersey stitch that gives a 'T' shirt its distinctive soft texture. 'T' shirts can be decorated with text and or pictures, and are sometimes used to advertise 'T' shirt fashions which include styles for men, women, and for all age groups including baby, youth and adult sizes (www.activesportswear.com)


'T' shirts were generally worn as undershirts. Now 'T' shirts are worn frequently as the only piece of clothing on the top half of the body other than possible a vest. 'T' shirts have also become a medium for self expression and advertising with any imaginable combination of words, art and even photographs on display (Frings, 1999).

3  RESEARCH DESIGN


The methodology pertaining to the study on “COMPARATIVE EVALUATION OF COTTON AND ORGANIC COTTON KNITTED SPORTS T-SHIRTS” is discussed under the following headings:

3.1 CONDUCT OF THE SURVEY


3.1.1
Selection of Area, target groups


3.1.2
Selection and formulation of the toolS

3.1.3
Collection, Analysis and interpretation of 



Data 
3.2 Designing of Sports T-Shirts
3.3 Evaluation of the Designed sports T-Shirts

3.4 Standardizing the body measurements

3.4.1
Selection of the sample


3.4.2
Taking body measurements

3.4.3 Standardizing the body measurements

3.5 Drafting the Basic Pattern 
3.6 Selection of the fabric

3.7 Cutting the material

3.8 Constructing the T-Shirt

3.9 Wear Study

3.9.1
Selection of garment

3.9.2
Codes for samples

3.9.3
Selection of water

3.9.4
Selection of detergent

3.9.5
Method of soiling and washing

3.10 Subjective and objective evaluation of conventional and organic COTTON      



  

3.11 subjective evaluation

3.11.1 Visual inspection

3.12 OBJECTIVE evaluation

3.12.1  Fabric weight

3.12.2
 Fabric thickness

3.12.3
 Wales and courses per inch

3.12.4
 Bursting strength

3.12.5
 Wettability and Absorbency test

3.12.6
 Drop test

3.12.7
 Sinking test

3.12.8
 Capillary Rise test

3.12.9  Statistical analysis

3.1 CONDUCT OF THE SURVEY


The term survey is used for the technique of investigation by a direct observation of a phenomena or systematic gathering of data from population by applying personal contact and interviews (Gupta, 2001). The sociologists should look upon surveys as way and a supremely useful one of exploring the field of collecting data around as well as directly on the subject of the study so that problem is brought into focus and points worth studying are suggested.

3.1.1 SELECTION OF AREA, TARGET GROUPS


There may be appropriate schools for grade school girls.                              The investigator identified Avinashilingam Higher Secondary School and Edayarpalayam Higher Secondary School in Coimbatore. Special centres for grade school girls besides ease of approach, co-operation extended by the organizer of the school and familiarities were the criteria taken into account for selecting the school. For conducting individual survey, the investigator selected 50 grade school girls among which 25 girls were selected from each center based on their willingness to respond, co-operation extended by them for the study. The selected 50 grade school girl’s mothers were also selected for household survey. 

3.1.2 SELECTION AND FORMULATION OF THE TOOLS

The tool selected for conduct of survey is an interview schedule.                   An interview is one where a number of question or statements relating to the investigation is prepared and these questions were asked face to face and answers recorded by the interviewer. Thus information’s obtained is first hand and original in character (Gupta, 2004). It was found necessary that information collected directly from the selected subjects and their mothers were necessary to assess the choice of dresses for grade school girls.


The schedule I (Household survey) - which was used to collect information regarding the type of fabric, styles, color combinations suitable to their grade school girls also dresses for different climate conditions, schedule 1 is given Appendix II.
3.1.3 COLLECTION, ANALYSIS AND INTERPRETATION OF DATA


Conducting the survey is very important which will proceed to correct tones and at the same time, the data collected are dependable. A good rapport was developed with the selected 50 grade school girls mother’s who were willing to co-operate and wish to express their views. The investigator approached the selected subjects personally at their convenience and the purpose of the study was explained to them. The question from the prepared schedule was put forth one by one and the answers were recorded instantly from the grade school girls and mothers. The collected data were consolidated systematically and presented in the chapter “Results and Discussion”.
3.2 DESIGNING OF SPORTS ‘T’ SHIRTS

The investigator designed nine ‘T’ shirt styles among which three designs emphasize collars, three emphasize yokes and three emphasize sleeves. Among which the ‘T’ shirt with raglan sleeve was selected by the mothers of the grade school girls and by the textile experts. Designing of sports “T” shirts given in Plate I.
3.3 EVALUATION OF THE DESIGNED SPORTS T-SHIRTS


The created nine ‘T’ shirt designs were evaluated by the judges comprising of 25 post graduate students of textiles and clothing, Avinashilingam Deemed University for Women are already framed schedule was given to them and were asked to evaluate the creates ‘T’ shirt styles based on their choice nine designer were selected to construct the sports T-shirt for the study.

3.4 STANDARDIZING THE BODY MEASUREMENTS


Standardizing the body measurements can be obtained in two ways - taking individual measurements if designing for an individual only or by using measurements representing a standard size if designing for a group. Standardization is important so that designer is always working from the same bare.


The steps involved to standardize the body measurements are as follows

3.4.1 SELECTION OF THE SAMPLE


The investigator identified randomly 50 grade school girls as subjects for Avinashilingam Higher Secondary School, Mettupalayam Road, Edayarpalayam Higher Secondary School in Coimbatore for the study.
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3.4.2 TAKING BODY MEASUREMENTS

 
It is important to take correct body measurements as the structure of body vary from person to person. Correct measurements are only possible if one has knowledge about standard measurement and individual variations.


The body measurements of 50 grade school girls were taken for the conduct of the study. Ensuring tape measure does not slip down at the back. The various required body measurements were taken by the investigator and were recorded carefully in a sequential order which is given below.

	Chest

	-
	around body, about bust and under arms

	Waist
	-
	around natural waist line

	Neck
	-
	neck measurement around the base of the neck or the seam line on the dress stand.

	Full length
	-
	from base of throat to natural waist line

	Shoulder
	-
	from neck point to point at which arm begins and shoulder finishes

	Back width
	-
	from arm hole to arm hole, about half-way down

	Upper circumference
	-
	measurement was taken around the fullest part of the upper arm.

	Lower arm circumference
	-
	measurement was taken around the bottom of the sleeve


Various body measurements taken by the investigator are presented in Appendix III.
3.4.3 STANDARDIZING THE BODY MEASUREMENTS

Taking measurements can be tedious but it is best to have a single session at which to record all the body measurements (Mullick, 2002).

In order to standardized the body measurements each body measurement was divided into specific class intervals. The body measurements of the selected grade school girls were grouped based on the specific class interval. The details are presented in Table-1.

TABLE I
CLASSIFICATION OF THE VARIOUS BODY MEASUREMENTS OF THE GRADE SCHOOL GIRLS

	S.No. 
	Body measurements
	Range (in cm)
	Number of grade school girls

	1
	'T' shirt

Chest circumference
	55-60

60-65

65-70

70-75

75-80

80-85

85-90
	2

4

14

13

5

10

2

	2
	Waist circumference
	50-55

55-60

60-65

65-70

70-75

75-80
	4

11

19

5

1

10

	3
	Neck circumference
	30-35

35-40
	22

28

	4
	Full length
	35-40

40-45

45-50

50-55
	2

13

34

1

	5
	Back width
	30-35

35-40

40-45
	29

18

3

	6
	Shoulder to waist
	30-35

35-40
	33

17

	7
	Sleeve
Armhole circumference
	25-30

30-35

35-40
	5

28

17

	8
	Mid arm
circumference
	15-20

20-25

25-30

30-35
	8

29

8

5

	9
	Sleeve length
	10-15

15-20
	7

43


The mode is the value about which the items are most closely concentrated. The body measurements were standardized by finding the modal value using the formula.
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where ‘L’ is the lower limit of the modal class, (1 is the difference between the frequency of the Modal class and pre-modal class. ‘(2’ is the difference between eh frequency of the Modal class and the post -modal class and ‘i’ is the class interval of the Modal class. Thus the mean value of 50 body measurements were taken into consideration to calculate the standardized the body measurements. A sample calculation of the Modal value is given in Appendix - IV.
The standardized body measurements of the grade school girls is given in Table II.

TABLE II
STANDARDIZED BODY MEASUREMENTS OF THE GRADE SCHOOL GIRLS

	S.No
	Body measurement
	Standardized body measurements

	1.

2.

3.

4.

5.

6.

7.

8.

9.
	'T' shirt

Chest circumference

Waist circumference

Neck circumference

Full length

Back width

Sleeve length

Shoulder to waist

Armhole circumference

Mid arm circumference
	69.5

63.3

35.88

46.94

30.09

17.20

33.37

33.38

22.50



The drafting of the patterns for the selected styles of dresses were made following the standardized body measurements.

3.5 DRAFTING THE BASIC PATTERNS


Measurements play in important role for drafting Gupta, et.al. (2005). Drafting is the system of drawing patterns on paper with Mechanical precision on the basis of the body measurements. The instructions for the dresses were obtained after studying the ones (Mathews, 1985). Based on instructions, the basic pattern for T-shirt, with different styles were made on paper using the standardized body measurements. The instructions for drafting are given in Appendix V.
3.6 SELECTION OF THE FABRIC

The investigator selected cent per cent organic cotton and conventional (non-organic) cotton knitted Single Jersey fabric for constructing the sports T-shirts for grade school girls. Details of the selected fabric are given in Appendix – I.
3.7 CUTTING THE MATERIAL

The entire layout planned before cutting out any separate part to ensure that there was sufficient material for the entire garment. The fabric was folded double wherever possible with the right side together and on the true grain. The larger piece of the pattern pieces were placed first followed by the smaller pieces. Adequate seam allowance was left for each piece. The pattern then pined on to the fabric. The fabric was exactly along the cutting line without shifting the position of the fabric. Notches were cut wherever necessary to match the pieces during the construction process. The pattern detail such as dart lines, seam lines and cut number were marked on the fabric, bias strips, placket pieces and waist band were also cut and kept aside (Saluja, 2006).

3.8 CONSTRUCTION OF ‘T’ SHIRTS

From the nine created ‘T’ shirts styles, based on the evaluation of the experts, one particular style of design ‘T’ shirt with Raglan sleeve and round neck was selected and constructed with the help of Bhuvaneswari Textiles, Stitching Unit, Tirupur using both conventional and organic cotton fabrics separately. Considering the war study four pieces of 'T' shirts in both the category were kept for original, remaining 3 pieces in each category were used for 5, 10 and 15 number of washes for the study. The constructed ‘T’ shirts using conventional cotton and organic cotton knitted materials were shown in Plate - II.
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3.9 WEAR STUDY


Wear study may be considered as a combinations of physical and chemical degradation. The wear study consisted of the following steps.

3.9.1 Selection of garment

3.9.2 Codes of samples

3.9.3 Selection of water

3.9.4 Selection of detergent

3.9.5 Method of soiling and washing

3.9.1 SELECTION OF GARMENT


The constructed sports T-shirts using conventional cotton and organic cotton knitted fabrics were selected for wear study.

3.9.2 CODES FOR SAMPLES


In order to conduct the study in systematic manner, the original and washed, 'T' shirt samples were named appropriately, they are presented in the table III.
TABLE III

NOMENCLATURE OF SAMPLES
	S. No.
	Type of cotton
	No. of washes
	Code

	1.
	Conventional cotton knitted
	Original
	CCKO

	2.
	Conventional cotton knitted
	5
	CCK5

	3.
	Conventional cotton knitted
	10
	CCK10

	4.
	Conventional cotton knitted
	15
	CCK15

	5.
	Organic cotton knitted
	Original
	OCKO

	6.
	Organic cotton knitted
	5
	OCK5

	7.
	Organic cotton knitted
	10
	OCK10

	8.
	Organic cotton knitted
	15
	OCK15


O - Original
CC - Conventional cotton
K - Knitted
OC  - Organic cotton

3.9.3 SELECTION OF WATER


Water is an excellent solvent, cold water is the best solvent for albuminous matter soft water washes whiter, brighter, saves soap, and makes the fabric last longer. Hence the investigator selected soft water for the study.
3.9.4 SELECTION OF DETERGENT
Soap makes the penetration of water with the fabric easier the soap solution will wet the fabric more readily than plain water. There are different brands of detergent powders available in the market. Most of the powders are harmful to the fabric. Hence the investigator selected surf detergent powder for the study. 

3.9.5 METHOD OF SOILING AND WASHING

The constructed conventional and organic cotton knitted 'T' shirts were used by the selected subjects for their sports activity. After every use the 'T' shirts were washed with surf detergent powder using soft water by kneading and squeezing method After washing each of the sample was rinsed thoroughly by changing 3 times fresh water and dried. Thus the 'T' shirts were underwent 5, 10 and 15 washes after which they were subjected to evaluation. 

3.10 SUBJECTIVE AND OBJECTIVE EVALUATION OF CONVENTIONAL COTTON AND ORGANIC COTTON
3.11 SUBJECTIVE EVALUATION
3.11.1 VISUAL INSPECTION


The conventional cotton and organic cotton knitted samples were evaluated by fifty judges compiling of post graduate students of textile and clothing, Avinashilingam deemed university, Coimbatore. The samples were evaluated using a rating scale. This is given in appendix. Were collected and consolidated for further discussion and is presented in a chapter results & discussions.

3.12 OBJECTIVE EVALUATION
The physical tests for objective evaluation were carried out in the laboratory. The suitable tests for knitted material are as follows:

3.12.1 FABRIC WEIGHT

Fabric weight is the relative weight of the particular size of piece as grams/square meter or ounces) square yard quotes (Angappan and Gopalakrishnan, 2006).

Fabric weight is an important component for comparing the two similar fabric constructions. The fabric weight as the relative weight of the fabric and expressed as the weight of a particular size of piece such as grams per square meter.

Grams per square meter (GSM) are mainly used for knitted and furnishing fabrics - www.expresstextile.com. The paramount GSM cutter is a specialized instrument to determine the GSM of the fabric. It has four blades that cut the fabric when the hand wheel is rotated by applying slight pressure. The samples were cut at 10 different places using obaus Adventure TM balance (Plate-V). The readings were noted and the mean was calculated and is expressed in grams per square meter.

3.12.2 FABRIC THICKNESS

Fabric thickness is defined as the distance between the upper and lower surface of the material as measured under a standard pressure suggests           (Storer, 2005).

The differences in thickness of the samples were found out by using Baty thickness tester is given in (Plate - VI).
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The fabric was placed between the pressure foot and anvil. The reading was noted from the dial.  The readings were taken from original material and the washed material. The mean was calculated.

3.12.3 FABRIC COUNT

A wale is predominantly vertical column of needle loops produced by same needle knitted at same. Successive knitting cycles whereas course is predominantly horizontal row of loops produces by the adjacent needle during the same knitting cycle (Rajkumar, 2001). Hence the number of wales and courses present in 2.5cm2 at 10 different places in each sample was counted using the pick glass and recorded. The pick glass was given in (Plate VII).

3.12.4 BURSTING STRENGTH

Bursting strength is the strength of a fabric against a multi directional flow of pressure (Angappan and Gopalakrishnan, 2002).

Bursting strength of the fabric was determined using Hydrauling strength tester. The specified area of the sample to be tested was clamped over in a rubber diaphragm by means of a annular clamping ring and an increasing fluid pressure was applied to the underside of the diaphragm until the specimen bursted. Readings were noted on the pressure gauge and mean was calculated. The hydraulic strength tester was given in (Plate VIII.) 

3.12.5 WETTABILITY AND ABSORBENCY TEST

Absorbency test is one of the several factors that influence textile processing such as fabric preparation, dyeing and the application of finishes AATCC (2007) water and moisture transportation of the fabric is an important aspect of any fabric. This factor decided the comfort of the fabric and really an important feature of fabric as it transports water from the body surface and makes it feel comfortable (Sarket, 2005). Drop test and sink test, capillary test here conducted to study the absorbency properties of the samples.

3.12.6 DROP TEST

The ability of a fibre to take up moisture is determined as absorbency. Wettability is the time take in second for a drop of water to sink into the fabric, if it takes more than 200 second to absorb the water are considered as un wettable.

A burette filled with distilled water was clamped in a stand. The sample was mounted in an embroidery frame and was placed at the base of the stand. The distance between sample and buette nozzles was kept constan. The nozzle of the buette was opened just to allow a drop of water to fall on the sample. The stop watch was started simultaneously and it was stopped when the drop of water fully sank in to the material. The time taken for this was noted. The same procedure was repeated for the same materials and mean values were calculated. The drop tester was given in (Plate IX).
3.12.7 SINKING TEST

Sinking test is a simple test of wettability of fabric. The time taken for the material to sink below the surface is observed. The shorter the time, the greater is the wettability (Paul, 2005) for the sinking test ((Plate X). The samples were cut with the size of 5cm*5cm square. A 1000ml beaker was filled with distilled water. The sample was dropped on the surface of the water from a standard height. The stop watch was started when the fabric struck the surface of water and stooped when the last corner sank below the water surface and the time required for the sample to sink was noted. The same procedure was repeated foe the samples of the same materials and the mean values were calculated.

3.12.8 CAPILLARY RISE TEST

The capillary rise test method measures the rapidly of absorption. Samples were cut into sizes of 15cm length and 2.5cm width from the desized original samples and the washed materials. One end of the sample strip was placed with a glass rod and as other and two gram weight was attached to keep the sample straight. The samples place in glass rod was placed on heavy wooden blocks. The weighted end 2 cm of the sample was allowed to immerse in a tray of distilled water. The rise of the water level in the strip was measured. The same procedure was repeated samples from the same materials and the mean value were calculated (Plate XI).
3.12.9 STATISTICAL ANALYSIS


The results of the laboratory tests were analyzed statistically selecting appropriate test. The difference between the various washed sample using one detergents using student ‘t’ test, to learn whether the difference was significant or not.
Consolidation and analysis are important steps in problem solving and these procedures are required in any kind of research to arrive at meaningful conclusions. Hence the collected data was consolidated and symmetrically analyzed results of these treatments are presented and discussed under result and discussion. 

iv. results and discussion 

The results and discussion pertaining to the study “COMPARATIVE EVALUATION OF COTTON AND ORGANIC COTTON KNITTED SPORTS “T” - SHIRTS” is discussed under the following headings:
4.1
Subjective Evaluation 

4.1.1 
Visual inspection of conventional and organic cotton knitted “T” SHIRTs 

4.1.2
Evaluation of the Knitted “T” Shirts by the grade school girls



4.1.3 
Evaluation of the Knitted “T” Shirts by the 



experts 

4.2
Objective Evaluation 


4.2.1
Physical property test 



4.2.1.1
  Fabric Weight 



4.2.1.2
  Fabric thickness 



4.2.1.3
  Fabric count 


4.2.2
Mechanical PROPERTY TEST 



4.2.2.1   Bursting Strength 


4.2.3
Wettability and absorbency test 



4.2.3.1  Drop test 



4.2.3.2  Sinking test 



4.2.3.3  Capillary rise test 

4.1
Subjective Evaluation 

4.1.1
Visual inspection of conventional and organic cotton knitted “T” SHIRTs

the visual inspection of conventional and organic cotton knitted “T” shirts was given in the table IV.
Table IV

Visual inspection of conventional and organic cotton knitted T SHIRT

	S. No
	Samples
	Rating scale in percentage

	
	
	General appearance
	Texture
	Luster
	Colour
	Total 

	
	
	Very Good
	Good
	Poor
	Fine 
	Medium
	Coarse
	High
	Medium
	Low 
	Bright
	Dull
	

	1.
	(CCO)
	99
	1
	0
	90
	3
	7
	2
	98
	0
	100
	0
	387

	2.
	(OCO)
	100
	-
	-
	100
	-
	-
	1
	99
	-
	-
	98
	397


The above table revealed the fact that with regard to general appearance and texture conventional and organic cotton ‘T’ shirts 100 percent of the judges were rated as very good and fine respectively, whereas 98 and 99 percent of the judges were rated as medium with regard to luster, considering color organic cotton T shirts were looking dull when compare to conventional cotton T shirts. Hence 98 percent of the judges were rated as dull while 100 percent of the judges were rated as bright. It was inferred from the table that organic cotton “T” shirts scored maximum percentage than conventional cotton “T” shirts.

4.1.2
Evaluation of the Knitted “T” Shirts by the grade school girls

The evaluation of the knitted “T” shirts by the grade school girls are presented in the below table V.
Table v

evaluation of the knitted “t” shirts by the grade school girls 

	S.No
	Outfit
	General appearance
	Comfort
	Ease
	Total  score

	
	
	Good
	Fair
	Poor
	Satisfies
	Not satisfied
	Good
	Fair
	Poor
	

	1.
	CCO
	100
	0
	0
	100
	0
	100
	0
	0
	300

	2.
	OCO
	100
	0
	0
	100
	0
	100
	0
	0
	300


The above table revealed the fact that 100 percent of the selected grade school girls expressed with regard to general appearance, comfort and ease as good and satisfactory irrespective of type of cotton knitted “T”
 shirts used.

4.1.3 
Evaluation of the Knitted “T” Shirts by the experts 

The evaluation of the knitted “T” shirts by the experts are given in table VI.
Table vI
Evaluation of the Knitted “T” Shirts by the experts
	S. No
	Outfit
	Rating scale in percentage
	Total

	
	
	Ease
	Grain
	Line
	balance
	General appearance
	Suitability
	

	
	
	Correct
	Loose
	Tight
	Straight
	Truebias
	Gross grain
	Smooth
	Fairly smooth
	Not smooth
	Good
	Fair
	Poor
	Good
	Fair
	Poor
	Good
	Fair
	Poor
	

	1.
	(CCO)
	95
	4
	1
	90
	5
	5
	100
	0
	0
	100
	0
	0
	100
	0
	0
	98
	2
	0
	583

	2.
	(OCO)
	100
	0
	0
	95
	3
	2
	100
	0
	0
	100
	0
	0
	100
	0
	0
	99
	1
	0
	594


Among the two cotton varieties of “T” shirts organic cotton “T” shirts gained maximum scores with respect to the factors which were used for constructing T shirts.
4.2  Objective Evaluation 

4.2.1
PHYSICAL PROPERTY TEST 

4.2.1.1
 Fabric weight 

The fabric weight of the conventional and organic cotton knitted ‘T’ shirt originals with 5, 10, and 15 times washed ‘T’ shirt samples are presented in the table VII. 

Table - vii

FABRIC WEIGHT

	S.  No
	Sample
	Mean weight GSM
	Gain/Loss over original
	Percentage loss over original
	‘t’ test

	
	
	
	
	
	Between samples
	‘t’ value

	I
	(OCK)

CK5(W)

CK10(W)
CK15(W)
	122.04

121.04

120.05

118.05
	-

-1

-1.99

-3.99
	-

-0.81

-1.63

-3.26
	-

(OCK) vs (CK)5

(OCK) vs (CK)10

(OCK) vs (CK)15
	-

3.84**

4.13**

2.52*

	II
	(OOCK)

CK5(W)

CK10(W)
CK15(W)
	148.76

147.70

145.80

143.20
	-

-1.06

-2.2

-5.56
	-

-0.71

-1.47

-3.33
	-

(OOCK) vs (CK)5

(OOCK) vs (CK)10

(OOCK) vs (CK)15
	-

9.18**

9.63**

12.6**


*significant at 1% level
*significant at 5% level
ns - not significant

The above table showed the fabric weight of conventional and organic cotton “T” shirt originals and 5, 10 and 15 times washed samples. It was evident from the data as the number of washes increases gradual reduction in the fabric weight was observed in both the types of “T” shirts. On analyzing statistically  1 percent level of significant different was found between originals with 5 and 10 times washed samples irrespective of type of cotton used for producing “T” shirts where as 5 percent and 1 percent level of significant difference was found between originals with 15 times washed samples, when used conventional and organic cotton respectively. From the fabric weight data it was found. Between conventional and organic cotton originals knitted “T” shirts organic cotton used sample revealed highest value than conventional cotton knitted “T” shirt. The above data proved the fact that organic cotton is strongerthan conventional cotton.     
FIGURE - I
FABRIC WEIGHT
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4.2.1.2 fabric thickness 

The fabric thickness of the conventional and organic cotton knitted ‘T’ shirts originals with 5, 10, and 15 times washed ‘T’ shirts samples are presented in table VIII. 

TABLE - viii

FABRIC THICKNESS

	S. No
	Sample
	Mean Thickness (MM)
	Gain/Loss over original
	Percentage loss over original
	‘t’ test

	
	
	
	
	
	Between samples
	‘t’ value

	I
	(OCK)

CK5(W)

CK10(W)
CK15(W)
	0.41

0.41

0.40

0.39
	-

0

-0.01

-0.02
	-

0

-2.43

-4.87
	-

(OCK) vs (CK)5

(OCK) vs (CK)10

(OCK) vs (CK)15
	0

1.07ns

2.26*

	II
	(OOCK)

CK5(W)

CK10(W)
CK15(W)
	0.40

0.40

0.39

0.38
	-

0

- 0.01

- 0.02
	-

0

- 2.5

- 5
	-

(OOCK) vs (CK)5

(OOCK) vs (CK)10

(OOCK) vs (CK)15
	3.84**

3.02**

6.21**


The table clearly showed that the fabric thickness of conventional and organic cotton ‘T’ shirts originals and 5, 10 and 15 times washed samples. It was evident from the data as the number of washes increases the reduction in fabric thickness values were observed.

On analyzing statistically tests of significance proved the fact that no significant difference was found with organic cotton ‘T’ shirts original sample compared with 10 times washed samples whereas 1 percent level of significant difference was found OCK vs CK15. From the fabric thickness data it was found. With regard to fabric thickness between the originals not much difference was found.
FIGURE - II
FABRIC THICKNESS
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4.2.1.3 FABRIC COUNT 

For the fabric count number of wales and course per inch of the conventional and organic cotton knitted ‘T’ shirts originals with 5, 10 and 15 times washed ‘T’ shirts samples are presented in the table IX.
TABLE ix

NUMBER OF WALES AND COURSES PER INCH

	
S. No
	Sample
	Mean weight
	Gain/Loss over original
	Percentage loss over original
	‘t’ test

	
	
	
	
	
	Between samples
	‘t’ value

	I

II
	Wales (OW)

(OCK)

CK5(W)

CK10(W)
CK15(W)

Course (OC)

(OCK)

CK5(W)

CK10(W)
CK15(W)
	48

47

46

46

64

62

60

61
	-

1

2

2

-

2

4

3
	-

2.09

4.60

3.34

-

2.81

5.62

5.31
	-

(OCK) vs (CK)5

(OCK) vs (CK)10

(OCK) vs (CK)15

-

(OCK) vs (CK)5

(OCK) vs (CK)10

(OCK) vs (CK)15
	-

1.29ns
2.54*

1.74*
-

1.22ns
2.47*

2.36*

	I

II
	Wales (OW)

(OOCK)

CK5(W)

CK10(W)
CK15(W)

Course (OC)

(OOCK)

CK5(W)

CK10(W)
CK15(W)
	48

46

46

45

65

61

61

60
	-

2

2

3

-

3

3

5
	-

4.2

4.2

6.2

-

4.6

4.6

7.6
	-

(OOCK) vs (CK)5

(OOCK) vs (CK)10

(OOCK) vs (CK)15

-

(OOCK) vs (CK)5

(OOCK) vs (CK)10

(OOCK) vs (CK)15
	-

1.523ns

1.02ns

2.932**

-

2.506*

2.98**

4.66**


The above table clearly showed the number of wales per inch of the conventional and organic cotton ‘T’ shirts original and 5, 10 and 15 times washed samples. 

When compared originals with washed samples irrespective of type of cotton used for ‘T’ shirts showed reduction in number of wales per inch while increasing the number of washes. Test of significance also proved that no significant difference was found between the conventional cotton original with 5 and 10 times washed samples. Whereas 1 percent level of significant difference was found between originals with 15 times washed samples.

With regard to organic cotton originals with 10 and 15 times washed samples showed 1 percent level of significant difference whereas 5 percent level was found between originals with 5 times washed samples. From the fabric count data it was found. With regard to fabric count between original OCK and OOCK not much difference was found.
FIGURE - III
NUMBER OF WALES AND COURSES PER INCH
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4.2.2. mechanical property test 

4.2.2.1. bursting strength 

The bursting strength of the conventional and organic cotton knitted ‘T’ shirts originals with 5, 10, and 15 times washed ‘T’ shirts samples are presented in the table X.
TABLE x
BURSTING STRENGTH

	S. No
	Sample
	Mean value kg/cm
	Gain/Loss over original
	Percentage loss over original
	‘t’ test

	
	
	
	
	
	Between samples
	‘t’ value

	I
	(OCK)

CK5(W)

CK10(W)
CK15(W)
	7.35

7.06

6.76

6.70
	-

0.29

0.59

0.65
	-

3.94

8.02

8.84
	-

(OCK) vs (CK)5

(OCK) vs (CK)10

(OCK) vs (CK)15
	-

2.75*

8.64**

10.33**

	II
	(OOCK)

CK5(W)

CK10(W)
CK15(W)
	6.38

6.17

6.05

5.91
	-

0.22

0.34

0.48
	-

3.44

5.32

7.52
	-

(OOCK) vs (CK)5

(OOCK) vs (CK)10

(OOCK) vs (CK)15
	3.85**

4.06**

4.73**


The table showed that the bursting strength of conventional and organic cotton “T” shirts original and 5, 10 and 15 times washed samples. The above data revealed the fact that bursting strength of the samples were reduced while increasing the number of washes irrespective of type of cotton used.

On analyzing statistically test of significance proved that 1 percent level of significant difference was found between originals with 5 times and 10 times washed samples, whereas 5 percent level of significant difference was found between originals with 5 times washed samples. With regard to organic cotton ‘T’ shirts samples 1 percent level of significant difference was found between the originals with used. From the bursting data it was found. With regard to bursting strength between OCK and OOCK originals negligible difference found.
Figure - IV
BURSTING STRENGTH
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4.2.3 wettability test 

4.2.3.1 DROP test 

The drop test of the conventional and organic cotton knitted ‘T’ shirts originals with 5, 10, and 15 times washed ‘T’ shirts samples are presented in the table XI.
TABLE XI

DROP TEST

	S.  No
	Sample
	Mean value in min
	Gain/Loss over original
	Percentage loss over original
	‘t’ test

	
	
	
	
	
	Between samples
	‘t’ value

	I
	(OCK)

CK5(W)

CK10(W)
CK15(W)
	7.6

6.2

5.6

4.8
	-

1.4

2.0

2.8
	-

18.42

26.31

36.84
	-

(OCK) vs (CK)5

(OCK) vs (CK)10

(OCK) vs (CK)15
	-

2.50*

3.42**

5.09**

	II
	(OOCK)

CK5(W)

CK10(W)
CK15(W)
	8.4

7.2

6.78

5.3
	-

1.2

1.62

3.1
	-

14.28

19.28

36.90
	-

(OOCK) vs (CK)5

(OOCK) vs (CK)10

(OOCK) vs (CK)15
	-

1.51ns
2.15*

3.82**


The table showed the absorbency performance by drop test of conventional and organic cotton originals with 5, 10 and 15 times washed samples. The above table revealed the fact that as the number of washes increases greater absorbency performance was noticed. Lesser the mean value greater is the absorbency performance.

Test of significance also proved that 1 percent level of significant difference was found between conventional cotton originals with 10 and 15 times washed samples. While 5 percent level of significant difference was found originals with 5 times washed sample. With regard to organic cotton samples 1 percent level of significant difference was found originals against 15 times washed samples while 5 percent level of significant difference was found originals with 10 times washed samples.  From the drop test it was found that no significant difference was found with 5 times washed samples. 
FIGURE - V
DROP TEST
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4.2.3.2 sinking test 

The sinking test of the conventional and organic cotton knitted ‘T’ shirts originals with 5, 10, and 15 times washed ‘T’ shirts samples are presented in the table XII.
TABLE - xii

SINKING TEST

	S. No
	Sample
	Mean value in seconds
	Gain/Loss over original
	Percentage loss over original
	‘t’ test

	
	
	
	
	
	Between samples
	‘t’ value

	I
	(OCK)

CK5(W)

CK10(W)
CK15(W)
	19.10

10.70

9.20

8.10
	-

8.4

9.9

11
	-

43.97

51.83

57.59
	-

(OCK) vs (CK)5

(OCK) vs (CK)10

(OCK) vs (CK)15
	-

4.30**

8.25**

9.40**

	II
	(OOCK)

CK5(W)

CK10(W)
CK15(W)
	15.32

10.18

9.08

7.20
	-

5.14

6.24

8.12
	-

33.55

40.73

53.00
	-

(OOCK) vs (CK)5

(OOCK) vs (CK)10

(OOCK) vs (CK)15
	-

3.34**

3.92**

5.08**


From the above table it was clear that absorbency performance of the conventional cotton and organic cotton original ‘T’ shirt samples showed the higher mean values than the 5, 10, and 15 times washed samples. Lesser the mean value greater is the absorbency performance. It was evident from the above data as the number of washes increases absorbency performance also increased irrespective of type of cotton used for ‘T’ shirt.

Tests of significance proved the fact that 1 percent level of significant difference was found between the originals with 5, 10, and 15 times washed samples irrespective of type of cotton used for ‘T’ shirt.

FIGURE - VI
SINKING TEST
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4.2.3.3 capillary RISE test 

The capillary rise test of the conventional and organic cotton knitted ‘T’ shirts originals with 5, 10, and 15 times washed ‘T’ shirts samples are presented in the table XIII.
TABLE XIII

CAPILLARY RISE TEST

	S. No
	Sample
	Mean value in cms
	Gain/Loss over original
	Percentage loss over original
	‘t’ test

	
	
	
	
	
	Between samples
	‘t’ value

	I
	(OCK)

CK5(W)

CK10(W)
CK15(W)
	5.10

7.30

7.50

8.0
	-

2.2

2.4

2.9
	-

43.13

47.05

56.86
	-

(OCK) vs (CK)5

(OCK) vs (CK)10

(OCK) vs (CK)15
	-

4.70**

4.68**

6.48**

	II
	(OOCK)

CK5(W)

CK10(W)
CK15(W)
	5.16

6.40

7.70

8.0
	-

1.24

2.54

2.84
	-

24.03

49.22

55.03
	-

(OOCK) vs (CK)5

(OOCK) vs (CK)10

(OOCK) vs (CK)15
	-

2.41*

4.89**

5.67**


The above table clearly showed the capillary rise performance of the conventional and organic cotton ‘T’ shirts originals with 5, 10 and 15 times washed samples. It was evident from the above data that when compared originals with 5, 10 and 15 times washed samples increased wettability performance was observed irrespective of type of cotton used for ‘T’ shirts.

Tests of significance also proved with regard to conventional cotton that 1 percent level of significant difference was found between originals with 5, 10 and 15 times washed samples. From the capillary rise data it was found that considering the organic cotton “T” shirts of 1% level of significant difference was found. Original vs 10 and 15 times washed samples where as 5% level of significant difference was found originals vs 5% washed sample.
Figure - VII
CAPILLARY RISE TEST
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V SUMMARY AND CONCLUSION

Clothing is one of the basic need for mankind which started with civilization during stone age. It protects our body from various climates and gives us a good appearance. In the youthful world, children are given more importance for the selection of their garments. Knitted fabrics are very absorbent, light in weight, flexible and soft to touch. knitted fabrics are mainly used for sportswear 'T' shirts.


Cotton has many versatile intrinsic qualities that make it a fiber for all masses and occasions. Cotton and cotton clothes were used in India much earlier than many countries of the world. Many used to call “cotton” the king of agricultural  crops.


Cotton is commercially a valuable fiber which posses moisture absorption, wet and dry tensile strength and with stand frequent laundering at high temperature. However it has certain draw backs such as low wrinkle resistance and inability to maintain shape or crease.

Organic cotton garments are certainly more adaptable, breathable, cool in summer and can be easily layered in winter. These organic cotton garments include cotton garments for kids, infants, women, men that are highly sustainable and ethical. Hence environmental friendly organic cotton. Play important roll in the present time.

Considering the environment health and safety, organic cotton and conventional cotton Single Jersey knitted fabrics were selected to design, construct and evaluate the “T” shirts for sportswear. The specific objectives of the study are:

· To identify the suitable fabrics for grade school girls

· Developing designs for the sports 'T' shirts.

· Construction of the sports T-shirts

· Evaluation of the sports T-shirt


To find out the mothers preferences regarding the materials for 'T' shirts an interview was conducted with the help of an interview schedule. Survey revealed that majority of the mothers’ preferred organic cotton Knitted fabrics more than cotton knitted fabrics because they found that when once worn, they feel comfortable, easy to wear, quick absorbency and free from bacteria. Hence organic cotton knitted material was selected to compare with conventional cotton knitted material to construct sports “T”-shirts. Nine designs were created among which raglan sleeve with round neck design was selected for the constructed purpose of the study. The investigator selected 50 grade school girls, from Avinashilingam higher secondary school and Edayarpalayam higher  secondary school in Coimbatore.  Standardized the body measurements which were required to construct sports “T”- shirts. Based on the standardized body measurement “T”-shirts patterns were drafted and constructed with the help of Bhuvaneswari textiles in Tirupur  using both conventional and organic cotton knitted material the constructed knitted “T”-shirts were evaluated by checking the fit visual inspection and mechanical properties  namely fabric weight, fabric thickness, fabric count, bursting strength, wettability and absorbency performance tests.
FINDINGS OF THE STUDY

SUBJECTIVE EVALUATION

· With regard to general appearance and texture of conventional and organic cotton 'T' shirts 100 per cent of the judges rated as very good and fine respectively, while conventional cotton were rated as bright by 100 per cent of the judges

· Hundred per cent of the selected grade school girls expressed as good and satisfactory with regard to general appearance, comfort and ease irrespective of type of cotton knitted 'T' shirts used.

· Among the two cotton varieties of 'T' shirts, organic cotton 'T' shirts gained maximum scores from the textile experts when compared to conventional cotton “T”-shirts.
OBJECTIVE EVALUATION

PHYSICAL PROPERTY TEST

Fabric weight


From the fabric weight data it was found that as it was  evident form the data as the number of washes increased gradual reduction in the fabric weight was observed in both the types of 'T' shirts.


Between conventional and organic cotton originals knitted 'T' shirt organic cotton used sample revealed highest value than conventional cotton knitted 'T' shirt. The above data proved that the fact that organic cotton is stronger than conventional cotton.

Fabric thickness


From the fabric thickness data it was found that as the number of washes increases the reduction in fabric thickness values were observed and also With regard to fabric thickness between the originals not much difference was found.

Fabric count


From the fabric thickness data it was found that when compared originals with washed samples irrespective of type  of cotton used, for 'T' shirt showed reduction in number of wales per inch while increasing the number of washes with regard to fabric count between originals Ock and Oock not much difference was found.   

MECHANICAL PROPERTY TEST

Busting strength


From the bursting strength data it was found that  strength of the samples were reduced while increasing the number of washes irrespective of type of cotton used. With regard to bursting strength between Ock & Oock originals negligible difference found.

Wettability and absorbency test


The drop test, sinking test and capillary rise performance of the samples revealed the fact that as the number of washes increases absorbency performance also increased irrespective of type of cotton used for knitting 'T' shirts.

CONCLUSION



It was inferred from the study that the sports ‘T’ Shirts knitted using organic cotton exhibited better performance. With respect to fabric weight, fabric thickness, fabric count, bursting strength, wettability and absorbency performance tests. Than the conventional cotton used  knitted 'T' shirts. 
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APPENDIX - I
SELECTION OF THE FABRIC

Name of the fabric 
:
Conventional cotton 
Type of knitting 
:
Single jersey 
Count 


:
30’s
Gsm 


:
108kg 
R.S. Per meter 
:
Rs.170 /-
Name of the fabric 
:
Organic cotton
Type of knitting 
:
Single jersey 
Count 


:
30’s
Gsm 


:
190kg
R.S. Per meter 
:
Rs.250/-

APPENDIX - II
INTERVIEW SCHEDULE TO COLLECT INFORMATION FROM THE SELECTED GRADE SCHOOL GIRLS MOTHERS REGARDING SPORTS T-SHIRTS
1.
Name

2.
Address

3.
Class

4.
Sports Interested


(  Yes


( No
5.
Do your children use 'T' shirt
(  Yes


( No

6.
Do they feel comfortable with while playing?

(  Yes


( No

If No, why?
7.
What type of material do your prefer for your children for playing

(a) Conventional cotton


(b) Organic cotton

(c) Blended material



(d) Another materials

8.
Do they like to wear fashionable 'T' shirt?

(  Yes


( No

9.
What type of shade do they prefer?

1. Light shades


2.  Dark shades

3. Medium shades


4.  Contrast shades

10.
State your colour preference

a) Pink

b)  Yellow

c)  White

d) Grey

11.
Do they prefer coloured or white 'T' shirt 

a) Coloured

b) White

12.
Are they interested the wear 'T' shirt with the following variations

a) With collar
(
b) Without collar


(
c) With sleeve
(
d) Without sleeve


(
e) Simple yoke
(
f)  Contrast coloured yoke

(
APPENDIX - III

THE VARIOUS BODY MEASUREMENT TAKEN FOR THE GRADE SCHOOL GIRLS

	S.No
	Chest circumference
	Waist circumference
	Neck circumference
	Full length
	Back width
	Sleeve length
	Shoulder to waist
	Armhole circumference
	Midarm circumference

	1
	68
	65
	33
	48
	35
	15
	32
	26
	21

	2
	59
	65
	30
	42
	33
	15
	30
	27
	21

	3
	88
	77
	36
	47
	41
	15
	35
	36
	27

	4
	74
	66
	31
	45
	36
	15
	35
	34
	23

	5
	67
	63
	32
	48
	34
	15
	37
	33
	18

	6
	73
	61
	33
	49
	38
	15
	36
	33
	17

	7
	67
	55
	32
	46
	35
	15
	33
	31
	17

	8
	61
	52
	35
	43
	33
	15
	31
	29
	24

	9
	72
	63
	33
	49
	38
	14
	36
	34
	21

	10
	66
	60
	34
	45
	34
	14
	31
	31
	23

	11
	63
	56
	32
	44
	34
	16
	31
	30
	20

	12
	71
	60
	34
	43
	36
	14
	31
	35
	24

	13
	72
	62
	36
	48
	34
	17
	32
	33
	24

	14
	75
	62
	33
	47
	31
	14
	32
	34
	22

	15
	75
	59
	37
	46
	34
	15
	33
	33
	22

	16
	84
	76
	38
	49
	35
	15
	33
	38
	30

	17
	84
	70
	38
	51
	36
	15
	36
	35
	28

	18
	81
	78
	38
	48
	34
	15
	37
	38
	24

	19
	73
	60
	36
	39
	33
	15
	35
	34
	24

	20
	68
	60
	36
	44
	31
	15
	34
	34
	20

	21
	70
	59
	36
	48
	31
	15
	35
	34
	30

	22
	76
	66
	36
	45
	35
	15
	32
	35
	24

	23
	69
	59
	36
	46
	32
	15
	31
	34
	21

	24
	69
	60
	37
	45
	32
	15
	31
	32
	20

	25
	83
	79
	38
	49
	38
	16
	36
	39
	29

	26
	69
	60
	34
	44
	34
	15
	30
	33
	20

	27
	77
	63
	44
	35
	33
	15
	32
	34
	25

	28
	66
	55
	36
	42
	31
	15
	30
	31
	22

	29
	80
	68
	37
	47
	37
	16
	34
	37
	25

	30
	64
	53
	35
	44
	30
	15
	32
	31
	18

	31
	69
	57
	36
	47
	34
	16
	30
	34
	32

	32
	68
	65
	33
	48
	35
	15
	32
	26
	21

	33
	67
	63
	32
	48
	34
	15
	37
	33
	18

	34
	81
	78
	38
	48
	34
	15
	37
	38
	34

	35
	69
	59
	36
	46
	32
	15
	31
	34
	21

	36
	71
	60
	34
	43
	36
	14
	31
	35
	24

	37
	84
	76
	38
	49
	35
	15
	33
	38
	30

	38
	75
	59
	37
	46
	34
	15
	33
	33
	22

	39
	63
	56
	32
	44
	34
	16
	31
	30
	20

	40
	71
	60
	34
	43
	36
	14
	31
	35
	24

	41
	84
	76
	38
	49
	35
	15
	33
	38
	30

	42
	88
	77
	36
	47
	41
	15
	35
	36
	27

	43
	66
	60
	34
	45
	34
	14
	31
	31
	23

	44
	73
	61
	33
	49
	38
	15
	36
	33
	17

	45
	72
	60
	32
	48
	37
	16
	34
	33
	20

	46
	81
	78
	37
	48
	42
	15
	36
	36
	28

	47
	70
	60
	39
	47
	33
	16
	38
	39
	25

	48
	72
	59
	35
	38
	32
	15
	34
	33
	23

	49
	59
	50
	30
	42
	33
	15
	30
	27
	18

	50
	84
	76
	38
	49
	35
	15
	33
	38
	30


APPENDIX -  IV
Sample calculation of the Modal value

	Measurement
	Class interval
	Frequent

	Chest circumference
	55 - 60

60 - 65

65 - 70

70 - 75

75 - 80

80 - 85

85 - 90
	2

4

14

13

5

10

2


          (1
Mo = L +               x i 


     (1 + (2
Where,

L
= Lower limit of the Modal class

(1
= Different between the frequency of the Modal class and pre-Modal class

(2
= Difference between the frequency of the Modal class and the post Modal class and 

i
= class interval of the Modal class

                         (14-4)

Mo = 65 +               

x 5 


      (14-4) + (14-13)

                     10

Mo = 65 +                x 5

          11

Mo = 69.5

The Modal value = 69.5
Appendix - v

INSTRUCTIONS FOR DRAFTING

Front:- Square lines from 0, fold at 0-2

1-0 = one-fourth chest

2-0 = full length plus 1cm ( ¼”)

3-0 = one-twelfth chest

4-0 =2.5 cm (1”)

5-0 = same as 3 to 0

Join 4-5 shape neck 5-3

6-0 = shoulder plus 1cm (¼”)

Square down from 6 to 7

8-6 = 2.5 cm (1”). Join 3-8

9-7 = about 2.5cm (1”)

10-1 - one-fourth chest plus 4cm

(1 ½”). Shape size 8-9-10.

Square down from 10-11

12-11 = 2.5cm (1”) Join 10-12

Draw line 13-14 at a distance of

0.75 ( ¼”) from line 5-12

14-13 = one - fourth chest plus

2.5cm (1”) or to tart, for opening,

Cut the upper layer at 13-14, thus

Keeping the right side wider than the left.

BACK

15-0 = 0.75 cm ( ¼”)

16-3 = 3cm (1 ¼”)

Shape 15 - 16 and join 16 -6

Shape scye 6-17-10

18 -12 = nearly 10cm (4”), notch for opening,

Keep 4cm (1 ½”) inturns at 2-12

SLEEVE

1-0 = one-fourth chest

2-9 = for inside turning

9.3 = 1.5 to 2.5 cm ( ½ + 01”)

Keep 4cm (1 ½”) outside 2-9 for inside turning.

appendix - vi 

Visual inspection of conventional and organic cotton knitted T SHIRTS
	S. No
	Samples
	Rating scale in percentage

	
	
	General appearance
	Texture
	Luster
	Colour
	Total 

	
	
	Very Good
	Good
	Poor
	Fine 
	Medium
	Coarse
	High
	Medium
	Low 
	Bright
	Dull
	

	1.
	
	
	
	
	
	
	
	
	
	
	
	
	

	2.
	
	
	
	
	
	
	
	
	
	
	
	
	


appendix - vii

evaluation of the knitted t shirtS by the grade school girls 

	S.No
	Outfit 
	General appearance
	Comfort
	Ease 
	Total  score 

	
	
	Good
	Fair
	Poor
	Satisfies
	Not satisfied
	Good 
	Fair 
	Poor 
	

	1.
	
	
	
	
	
	
	
	
	
	

	2.
	
	
	
	
	
	
	
	
	
	


appendix - VIII 

evaluation of the knitted t shirts by the experts s

	S. No
	Outfit
	Rating scale in percentage
	Total

	
	
	Ease
	Grain
	Line
	balance
	General appearance
	Suitability
	

	
	
	Correct
	Loose
	Tight
	Straight
	Truebias
	Gross grain
	Smooth
	Fairly smooth
	Not smooth
	Good
	Fair
	Poor
	Good
	Fair
	Poor
	Good
	Fair
	Poor
	

	1.
	(CCO)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2.
	(OCO)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


OCK SAMPLES (OC)





OCK SAMPLES (OW)





OOCK SAMPLES (OW)





OOCK SAMPLES (OC)








_1334503882

_1334504557

_1334504650

_1334504381

_1334504457

_1334323065

_1334330225

_1334330551

_1334330559

_1334330243

_1334323976

_1334330211

_1334323916

_1334322598

_1334322827

_1334322564

