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ABSTRACT 

 Increasing use of textile chemicals and their impact on health of humans and environment has created interest 

in natural, safer and simpler resources again. Natural colour cotton is one such novel fibre which can answer many of 

our concerns. Though the research in this area is being conducted for quite some time, it has not yet reached the 

common man. Consumers are always in constant search for new fabrics and designs at affordable prices. One of the 

reasons for disappearance of colour cotton was the poor quality of the fibres as compared to white cotton.  With the 

constant efforts of plant breeders improved colour cotton genotypes have been released. The present study aims at 

bringing out similarities and differences between color cotton and conventional white cotton to understand the 

possibilities creating newer blends and union fabrics using colour cotton. The results revealed that most of the colour 

cotton properties are comparable with that of white cotton and thus it qualifies to be a suitable option for the purpose. 
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INTRODUCTION 

Nature apart from providing food for survival to mankind has also given raw material for protection against 

extreme weather conditions and other external hazards. Production of synthetics in 1960s gave rise to a variety 

of textile fibres and fabrics both pure and blends. Besides it gave an impetus to the growth of several auxiliary 

industries. Mixing of different fibres in varied proportions to match the needs of the ultimate consumers at 

reasonable prices were the ultimate goals of every textile mill. In addition to being a symbol of status, identity, 

fabric is the focal aspect of the fashion market. Indian textile industry is the second largest employer next to 

agriculture. Agro-based fibres viz., cotton, silk, jute, sisal, alpaca, hemp, coir and wool are in use for clothing 

since time immemorial. Today the market is flooded with a wide range of textile materials causing confusion 

among the customers. Comfortability is one of the major factors that most of the consumers prefer in clothes 

in addition to quality fashion and price. Healthy skin is the largest organ of the human body and clothing 

needs due attention since it is the second skin. Hence, clothes that have the capacity to breathe naturally by the 

exchange of temperature released from the body are desirable. Natural fibres absorb released perspiration 

thereby keeping the body cool and comfortable. Cotton is one of the important natural fibres that man has bred 

and cultivated for commercial utility.  

India has been the traditional home for cotton and cotton textiles.There is a reference to threads in the Rig-

Vedic period between 4000 BC and 12000 BC. In Sutra literature written around 1000 BC there is a reference 

to cotton. The Greek historian Herodotus was surprised to see cotton in India. He writes that There were trees 

which grew wild, the fruit of which was a wool exceeding in beauty and goodness that of sheep. The Indians 

made the clothes of this tree wool”. The other sacred texts such as Ramayan, Mahabharata and the puranas 

also contain references to cotton materials. The use of cotton seed as food during famine, untwisted lint as 

wick for lamps and the evolution of the lint as material for spinning and its use as textiles have been 

mentioned in the ancient Dravidian literature. 

The textile industry involves many chemical treatments of yarns and fabrics. Many of the chemicals used are 

found to be toxic and carcinogenic. Similar is the case with various agro chemicals used in cotton production, 

especially those used for control of diseases and insect pests. There is worldwide concern about the growing 

health hazard associated with the use of textiles dyed with the azo-group and other synthetic dyes. Manmade 

fibres have substituted cotton consumption substantially the world over and natural fibres have lost a lot of 

their market share. An increasing concern for the environment has led to worldwide consumer awareness of 

environmentally friendly products, including textile products without the need for bleaching, dyeing and other 
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finishing procedures. In this context naturally coloured cotton and organically produced cotton has gained 

importance. 

 Natural colour cotton is naturally coloured, it does not need to be dyed. Various colours like white, tan, green, 

yellow, red, and brown coloured cottons are grown for thousands of years. Today, most people associate 

cotton with the colour white. Naturally coloured cottons are relatively new to the contemporary commercial 

market. They had disappeared from the market due to their inferior fibre qualities. In1982 Sally Fox, an 

American entomologist came across the coloured lint. She began a breeding and selection program to improve 

the length and quality of natural coloured cotton fibers. By 1988 Fox had developed coloured cotton hybrids 

with fibers long enough to machine-spin successfully (Fox, 1987). These fibres are known as ’Fox fibres’. It is 

in the 90’s that the Indian plant breeders took special interest in the Natural colour cotton and have been 

working on improving the fibre qualities. The Agricultural Research station ,U.A.S. Dharwad, Dharwad is one 

of the major research organizations conducting colour cotton research projects. Cotton breeding is complex as 

the expression of colour is linked to several genes. Many environmental factors can also influence the colour. 

 

Figure 1- Production of cotton worldwide in 2014-15. 

One can see from the figure 1 that India is the second largest producer of cotton in the world. The  area under 

cultivation for Natural Colour cotton is 200 acres and the yield is 330 tonnes as against 126 lakh hectares and 

6.8 million Metric tonnes  for cotton in general which is neglible. 

 Promoting Social Responsibility is the need of the hour. It is the responsibility of all of us, especially all those 

who work in the textile sector may be academicians, researchers, industrialists, textile technologists and 

designers to work towards the continuous improvisation and constant diversification of the textiles produced 

by native and indigenous people. Natural coloured cotton is an agricultural resource that can be used for 

manufacturing ecological textile products.The research studies improve our understanding on the effect of 

structure on the mechanical properties of various types of fibres. Though there is constant research and 

development happening, it needs additional efforts to develop niche products. A careful study of the existing 

technology is required to develop innovative products so that those factors affecting quality are identified and 

new products are developed. 

 Keeping all the above aspects in mind the present paper focuses the following objectives. 

1.The assessment of the fibre properties of colour cotton. 

2.Comparison with the standard values for conventional cotton to assess the suitability of the fibre for union 

and blended fabrics. 
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2. MATERIALS AND METHODS 

2.1Selection of the colour cotton fibre. 

Natural Colour Cotton is the focal raw material selected for the present study. The variety of colour cotton 

selected for the study is Dharwad Desi Colour Cotton-1 (DDCC-1, Gossypium arboreum). The brown 

coloured lint was procured from Agricultural Research Station, U.A.S.Dharwad Farm, Dharwad.  

Criteria for Selection of the Genotype: 

a. The selected genotype has been stabilized. 

b. This is a resistant genotype and recommended for commercial cultivation.  

2.2 Assessment of fibre properties. 

2.2.aSpan length. 

The baer sorter is used to measure the  length of a fibre. Span length is measured with the help of digital 

fibrograph. Span length is considered as the standard in the international market. 

2.2.bFibre fineness 

Fibre fineness is a weight of one-inch fibre. If weight is increases then the fibre fineness decreases and if 

weight decreases, the fineness increases. To determine the fibre fineness micronaire fineness tester is used 

2.2.c Fibre tenacity 

Tenacity is the strength of fibre. It is determined by stelometer strength tester. The fibre tuft is placed between 

strength tester and forceps and strength required for breaking load of fibre is the tenacity. On stelometer 

elongation of fibre can be determined. The unit of tenacity determination is gram per Tex. 

2.2.dUniformity Ratio 

Uniformity ratio is determined in percentage. If it less than 47% there is increasing short fibres.  

Uniformity ratio of cotton fibre is determined by the formula: 

 Uniformity ratio = 2.5% span length x 100  

2.3 Standard fibre properties for cotton. 

The standard values of physical properties of cotton are tabulated. 

2.4 Comparison of colour cotton with the standard values. 

The fibre properties were studied and compared with the standard values of White cotton. 

2.5 Drawing the conclusions 

Conclusions regarding the suitability of the fibre for further spinning and weaving procedures were drawn. 

 

3. RESULTS AND DISCUSSION. 

Table 1- Standard values for cotton 

Properties Standard values for conventional cotton  Colour cotton 

1 2 3 4 5  

Span length(mm) <20 

(short B) 

20.5-24.5 

(short A) 

25.5-29 

(Medium) 

29.5-32.5 

 (Long) 

>33 

(Extra long) 

23  

(Short A) 

Micronaire value 6and above 

(Very coarse) 

5-5.9 

(Coarse) 

4-4.9 

(Average) 

3-3.9 

(fine) 

<3  

very fine 

4 

(Average) 

Uniformity ratio (%) <42 

(poor) 

42-43 

(fair) 

44-45 

(Average) 

46-47  

(good) 

>47 (excellent) 53 

(Excllent) 

Bundle strength(g/tex) <16 

 poor 

16.1-20 

(Low) 

20.1-23 

(Average) 

23.1-26 

(Good) 

>26 (V.good) 16.10 with 

elongation 

8.1%(Low) 

3.1 Span length value 

The span length of colour cotton is 23mm which falls in the range of 20.5-24.5, considered to be short A. 

With recent research and release of newer varieties the span length of colour cotton is comparable with white 
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cotton.One of the reasons for disappearance of colour cotton was its staple length. The spinnability of the fibre 

was really poor .  Some cultivars are suitable for mill spinning. 

Maralappanavar et.al suggested that the colour cotton fibres (G.hirsutum) are suitable for mill spinning and 

produced eco-fabrics of commercially acceptable range. The simultaneous development of medium, dark 

brown and green shades along with white cotton will help in the creation of variability for the textile industry. 

They suggested the need to improve the fibre properties. 

3.2Micronaire value 

Micronaire value of colour cotton is 4. The standard value between 4-4.9 is considered as average.This 

qualifies colour cotton for regular use. 

Micronaire value is a measure of fibre maturity and fineness. The coarser fibres lead to yarns with lower 

counts in turn coarser fabrics. Finer fabrics are always in demand over the coarser ones. These fibres can be 

used for hand spinning also mill spinning. 

3.3 Uniformity ratio 

The uniformity ratio for colourcotton is 53%. The standard value of uniformity ratio above 47% is considered 

as excellent.This indicates that the newer varieties of colour cotton are definitely in par with white cottons. 

Lower uniformity index shows the presence of higher content of shorter fibres. This will affect the quality of 

the products. With the higher uniformity ratio one can expect good quality products from colour cotton. 

According to Cotton Exporter’s Guide ¨An increase in short fibre content  increases spinning end breaks, 

processing waste (including comber noils), fly and optimum roving twist, and causes deterioration in yarn and 

fabric properties, notably yarn strength and evenness. An increase of 1% (absolute) in short fibre content can 

decrease ring spun yarn strength by 1% or more. Fabric strength and abrasion resistance also tend to 

deteriorate with an increase in short fibre content.  

3.4Bundle strength values 

The bundle strength of colour cotton is 16.14 .The values less than 16 are considered as poor. This is one 

property of colour cotton that need to be improved. 

Cotton fibre length characteristics are probably the best criterion for ring spinning performance and spinning 

limits and often also of yarn strength. An increase of 1 mm in fibre length increases yarn strength by some 0.4 

cN/tex or more.The strength of individual cotton fibres is largely determined by the fineness of the fibres, 

whereas the tenacity (i.e. fineness or cross section corrected strength) of cotton is largely determined 

genetically.(Cotton Exporter’s guide) 

 Singh P. et al suggested that there is a need to improve the tenacity of the fibres among all.  Also as suggested 

the Cotton Exporter’s guide, the increase in length will lead to increase in strength. 

 Collectively talking about all the  properties of colour cotton,  as quoted by  ‘Cotton Exporter’s Guide length, 

length uniformity and length distribution, including short fibre content, are probably the most important cotton 

fibre properties. Fibre length characteristics are determined by genetic (cotton variety) factors as well as by 

ginning and textile processing conditions in terms of fibre breakage. Fibre quality factors such as length, 

uniformity, micronaire, strength, short fibre content, neps and seed coat fragments may differ dramatically for 

varieties grown under nearly identical conditions. 

Parmar &Sharma(2002) opined that blending colour cotton with white cotton makes it cost effective and 

bringing variety and overall improvement. Vattam (2006) writes that with the constant efforts of the scientists 

of Agricultural research station, U.A.S.Dharwad it has been disproved that cotton is white always. The release 

of DDCC-1 has assured that the commercial sale would fetch profits soon. 

 

4.CONCLUSION 

The values above indicate that colour cotton is comparable with white cotton except for the tenacity which is 

again dependent on many factors like the genetic characters, environmental conditions, cultivation practices 

etc..Considering the development that has taken place with constant efforts of the crop scientists in the area of 

quality parameters of colour cotton, days are not far off when natural colour cotton will be as good as white 

cotton.   
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Constantly growing demands for natural and organic fibres showthat colour cotton has all the potentiality to 

become an answer to chemical, harmful and dangerous textiles and effluents. It is the need of the hour to 

identify, encourage and utilize such indigenous fibres to preserve our planet. Also the quality of the fabric can 

be improved by blending and making union fabrics with stronger fibres like white cotton and silk and other 

natural fibres. Reduce, reuse and recycle is the new mantra of the millennium towards preserving the planet. 

Colour cotton can be a major fibre which will help us towards reducing the usage of hazardous chemicals in 

the textile industry. Also Handloom sector has a niche market for this kind of novel fibres. The art lovers that 

appreciate the beauty of natural products, the pain of the artisan support khadi. Colour cotton has all the 

characteristics to create waves in the Handloom sector with the combined efforts of breeders, textile 

technologists and the designers. And with that success one can imagine the world to be greener and safer. 
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