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ABSTRACT

Quantification of the quality of cotton fiber is an
interesting field of lextile research because of cot-
ton may have conflicting standards in terms of dif-

ferent fiber quality. Therefore, the ranking or grad-

ing of cotton fibers in terms of different quality will
certainly not be the same. The solution should im-
ply an index of quality of cotton fiber {quantitative
measurements), and the index should incorporate
all the important fiber properties, aiso that fiber
properties should be commensurate with their im-
portance on the final yarn quality. Therefore, it is
imperative in this investigation to quantify the qual-
ity of cotton fiber by using the methods, premium-
discount index (PDY), fiber quality index (FQI) and
Spinning consistency index (SCI).

The most important results were

1- Based on the percentage contribution of fiber
property {Ci %) and the difference factor (Di),
the premium-discount index (PDI} could be cal-
culated using the following equation

PDI = 3.88 (D uam) + 2.48 (D gs) — 4.81 (Dgrc) —

7.75 {(Daic)

2- The % contribution {Ci %) cleared that, the most
positive %contribution o carded ring skein
strength was Upper Half Mean Length (UHML.),
on the contrary, Short Fiber Content (SFC) was
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the most negative % contribution, in next from
the standardised ‘B’ coefficient values in the
premium-discount index equation (PDI) we can
receive a clear idea of the influence of fiber
properties on skein strength.

4. Values of Spearman rank correlation {R,)
cleared that, the differences between the three
methods PDI, SCI, FQI were marginal, beside
the highest values of (Rs) were in favor of Pre-
mium-Discount Index (PDI).

5- The model of Premium-Discount Index (PDI)
can be used in quantification of cotton fiber
quality, and eslimating skein strength values by
using the regression equation which belongs it
within R* = 0.82.

INTRODUCTION

Quality is very frequently used in industry as
synionym for good product; technologies etc.
Strictly speaking, this word is frequently misused or
misinterpreted. In some cases word “quality” is
used for the expression of maintainability, reliability
or economy of production. Especially in the textile
branch, it is necessary to define quality very pre-
cisely because textile products can be used for a
lot of various applications,

One general definition of quality is: "Quality ex-
press ability to fulfilf needs of applicability”.

The quality of the textile fibers is dependent on the

aims of evaluation:

= Fiber producers: quality means the achieve-
ment of required technological parameters

(evenness, fineness, mechanical and physical

parameters elc.).
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= Textiles producers: guality means the abhility to
fuifill requirements of technologic operations
and process ability (friction, surface properties,
cohesion, selected mechanical and physical
properties, and evenness). )

* Consumers: fiber quality is hidden in the prop-
erties and comfort of fabrics (hand, wearing
pleasance, thermal comfort, transport proper-
ties etc.).

Basic cotton fiber properties, i.e. Fiber length
(expressed as upper half mean UHML mm), fiber
fength uniformity {expressed as uniformity index Ul
%}, fiber strength (as bundle strength FS cN#tex),
fiber elongation at break (FE %), fiber fineness and
maturity (expressed by micronaire reading (MIC),
short fiber content (SFC) having potential influence
to the collon yarn strength (skein strength or single
yarn strength), also the importance of these fiber
properties are generally dependent on the spinning
technology. (Militky, 2006).

The basic idea of fiber-yarn quality madeling is
to develop a fiber-to-yarn relationship for the pur-
pose of either exploring the effects of fiber proper-
ties on yarn quality or predicting yarn performance
corresponding to the use of certain fiber types or
fiber properties. The need to use a reliable fiber-to-
yarn relationship stems from the fact that it can
provide a powerful tool to assist and guide tech-
nologists and machine makers in identifying quality
problems, improving system performance, and
enhancing existing designs. Such relationships can
also assist cotton breeders in selecting and en-
hancing cotton varieties that are suitable for par-
ticular yarn type or end preduct, (El Mogahzy and
Farag, 2007).

A statistical approach for determining the quan-
tification vailue of a variely of cotton suggests that
the value of cotton should correspond to its fiber
properties in a particular manufacturing system. A
moedel relating fiber to yarn properties (single yarn
strength or skein strength} is a basic requirement
for implementing the approach. The procedures
used in this approach include developing a multiple
regression model relating HVI fiber properties to
the desired quality parameter of yarn, determining
the percent relative contribution of a fiber property
with respect to yarn quality, selecting & reference
set of HVI fiber properties, determining a difference
factor of the difference in value between fiber
properties of a particular variety and the reference
set, and finally, developing a premium/discount
formuta, The main feature of the approach is its
flexibility in accommodating different fiber proper-

ties and yarns of different counts. (E-Mogahzy et
al 1990).

The use of HVI data seems very complex, as
much more is actually learned than can be utilized
in a real situation. Therefore, the selection of suit-
able cotton fiber to meet the customer's end-use
requirement has remained a perennial challenge to
the spinner. Researchers have developed several
mathematical, statistical and artificial neural net-
work models to predict the yarn properties from the
properties of constituent fibers. Therefore, the
problem of cofton bale selection remains unre-
solved, (Majumdar et af 2004; Majumdar et al
2005).

The premivm-discount index is the best method
to determine the quality of cotton fiber because of
the premium-discount index model receives a clear
idea of the influence of fiber properties on skein
strength. (Majumdar et a/ 2005).

The strength properties of a spun yarn (single
yarn strength or skein strength) have always been
very important in determining the quality of the
yarn, since they directly affect the final spinning
processes. It is, therefore, important to establish
which fiber and yarn parameters influence yarn
tensile properties and if possible, to derive the
functional relationship between them. So far, nu-
merous mathematical and empirical models have
been established for the estimation of single yarn
tenacity and [CSP (Count Strength -Product)]
(Skein Strength) using fiber properties, (Ureyen
and Kadoglu, 2007).

A different view for utilizing the rapid instrument
testing data that ‘Fiber Quality Index’ value based
on the instrument testing data be created and fiber
quality could be determined based on the Fiber
Quality Index rather than individual fiber quality
characters. The Fiber Quality Index would take into
account the combined effect of premiums and dis-
counts for various characters. (Estur, 2008).

Spinning consistency index (SCI) described as
a calculation for predicting the overall quality and
spinnability of the cotton fiber. It is chiefly used to
gain within and between lay-down consistencies of
major cotton properties. (Zellweger Uster, 1999).

Therefore, the aim of this study was to quantify
the quality of cotton fiber by using the quantitative
measurements: premium-discount index (PDI),
fiber quality index (FQI} and Spinning consistency
index (SCI). :

MATERIALS AND METHODS

The materials used in this study included the
commercial Egyplian cotton varieties Gizags,
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Gizarg Gizags, Gizaeo, Gizasy, all of these varieties
belong to the Long Staple category except Gizags
and Gizaz which belongs to the Extra- Lang Sta-
ple category according to the local practise in
Egypt, and promising crosses G.77 x Sg, G.gs X
G.gs, and G.gsa (G.74 X G.gg). The previously men-
tioned varieties and promising crosses were tested
for fiber and yarn measurements using samples
taken from crop seasons 2008 and 2009.

The promising cross G.s4 (G.714 x G.ss) during
season 2009 became the extra long staple variety
Gizagz.

Fiber and yarn measurements recorded in sea-
sons 2008 and 2009 for commercial Egyplian cot-
ton varieties Gizags, Gizay, Gizag, Gizass, Gizaeo,
Gizagn and promising crosses G.77 x Ss, G.ag X G.gs
were carfied out at the laboratories of the Cotton
Research Institute, Giza, under controlled atmos-
pheric conditions of 20* 1.1% temperature and 65*
2% relative humidity.

Methods of testing were used for determining

the fiber parameters as follows;
Spinlap, HVI Instrument System was used accord-
ing to ASTM (D- 4603-86-1776-98) to determine
Upper Half Mean Length (UHML) by mm., Uni-
formity Index (U} %), Micronaire value (MIC), fiber
elongation (FE %) and fiber strength( FS)}{ cN /tex).
Suter-Webb Array comb sorler was used accord-
ing to the ASTM (D- 1440- 65} to estimate the
short fiber content % by weight (SFC), fibers
shorter than Yz inch.

Determining fiber fineness by using Micromat
Tester (SDL 089), 1994,

Fiber of the commercial Egyptian cotton varie-
ties Gizags, Gizare Gizag, Gizags, Gizasy ,Gizae
and promising crosses G.77 X Sg, G.ae X G.ge spun
to produce carded ring yarns at twist multiplier
3.6.with two counts (Ne) 50 and 60.

Yarn skein strength (Lea product) was meas-
ured according to ASTM, (D- 1578-67, 1998).

Means were calculated from the 6 repetitions

during seasons 2008, 2009 for each variety and
promising crosses o compute rank correlation and
the stepwise multiple regression analysis by using
SAS statistical software, version 9.1 SAS, 2004,
which was carried with a regression equation of
the following form:
Y= 8 + B1 Xq + Bz X2 +...+Bs Xp Where Y is the
independent variable "yarn skein strength”, Bo is
the constant, X1,Xz...to X, are the dependent vaii-
ables *fiber measurements” and B4, B2 ..to B, are
the regression coefficients according to Draper
and Smith, 1966.

The following - three methods were used to
quantify the quality of cotton fibers:

Fiber quality index (FQI)

FQI wyi = UHML* Ul FS
FF

{Lord, 1961 and Kang et a/ 2000}.
Spinning consistency index (SCI)

SCI = —414.67 + 2.9FS + 49.17UHML + 4.74U1 -
9.32FF + 0.65Rd +0.36(+b}

Where Rd is the reflectance degree and +b is the
yellowness of cotton fiber. {(Zellweger Uster,

1999).

Premium-Discount Index {PDI}

N
PDI =Z (Cl X Di) . {Majumdar et al 2005).

i=t
RESULTS AND DISCUSSION

This study was carried out to investigate the
quantification of cotton fiber quality by using vari-
ous methods, Fiber quality index (FQI), Spinning
consistency index (SCI} and Premium-Discount
Index (PDI).

Six varieties included Gizags, Gizag: Gizayo,
Gizags, Gizagy, Gizagy and two promising G.7r X Sa,
G.se x G.gs were used in this investigation, and the
summary of their fiber properties are given in
Table (1).

Fiber quality index (FQI)

FQI wvi= UHML* UI* FS
FF

FQI wv i is the HVI quality index, (UHML) is the
upper half mean length, (Ul} is the uniformity index
and (FF) is the fiber fineness, (FS) is the fiber bun-
dle strength.

This is the most widely used method to deter-
mine the quality of cotton fiber aftributed to the
simplicity of the equation used, {Lord, 1961; Kang
et al 2000 and Murthy & Samanta, 2000).
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Table 1. Summary of cotton fiber properties of the studied varieties

and promising crosses

Fiber property Minimum | Maximum Mean
Upper Half Mean Length {(UHML) 28.90 37.50 33.83
Short Fiber Content {SFC) (%) 4.50 17.50 10.07
Fiber Strength (FS) (g / tex} 36.60 53.20 44,96
Micronaire Value (MIC} units 3.10 4.80 4.09
Uniformity Index (U1) (%) 81.00 89.70 87.31
Fiber Fineness (FF) (m {ex) 108.00 168.70 144 .58
Reflectance degree (Rd) 63.20 77.90 70.31
Yellowness (+b) 7.90 13.30 10.48

Spinning consistency index {SCI}

SCl = -414.67 + 2.9FS + 49.1TUHML + 4.74U1 -
9.32FF + 0.65 Rd +0.36(+b)

Where (Rd) is the reflectance degree and (+b) is
the yellowness of cotton fiber.

Spinning consistency index (SCI) described as
a calculation for predicting the overall quality and
spinnability of the cotton fiber. it is chiefly used to
gain within and between lay-down consistencies of
major collon properiies. The regression equation
of SCI uses most of the individual HVI measure-
ments, and it is based on the five-year crop aver-
age of U. S. Upland and Pima cotton. (Zellweger
Uster, 1999 and Majumdar ef af 2005).

Premium-Discount Index (PDI}

Premium-Discount Index includes the devel-
opment of a multiple regression equation relating
fiber properties and yarn strength, the determina-
tion of the percentage contribution of fiber proper-
ties to yarn strength {single yarn strength or skein
strength), the selection of a reference set of cotlon
properties, the determination of a difference factor
between the fiber property and the reference set,
and finally the development of a premium-discount

formula:

Yarn strength (expressed by skein strength) =
C1+CyFS+C3 FE+Cyq UHML+Cs UI+Cs SFC+Cr FF.
{El-Mogazhy et af 1990).

Where Ci, Cz, .....Cy, are the regression coeffi-
cients, FS is the fiber bundle strength in (g/tex), FE

is the fiber breaking elongation in percentage,
UHML is the upper half mean length in (m.m), Ul is
the uniformity index in percentage (as measured
by H\.1), SFC is the short fiber content as meas-
ured by Suter-Webb Array comb sorter and FF is
the fiber fineness as expressed by micronaire
value (MIC). )

The regression coefficients are dependent on
the scales of measurement, and therefore cannot
be used as a measure of their importance. To
overcome this problem, 'B' coefficients of the vari-
ables are determined using the standardized vari-
ables in the regression equation. The relative con-
tribution of the i th fiber property can be deter-
.mined by the following equation:

Cin=100 (-2 R (1)

Where ‘Bi’ is the ‘B’ coefficient of the i th variable,
N is the number of HVI fiber properties and R? is
the coefficient of determination. The reference set
is expressed in terms of the average and standard
deviation of a fiber property.

In the next step, the refative difference factor
for each cotton fiber is determined by the foliowing

equation:
Di=Xi—wm\ o (2)

Where x; is the i th fiber property of a cotton, Hi
and o) are the overall average and standard devia-
tion of all the cottens in the i th property.
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Based on the percentage contribution of fiber
property (Ci %) and the difference factor (Di), the
premium-discount index (PDI) could be calculated
using the following equation:

N
PDI=Z(Ci x Di) (3

i=1

Here the sign of the product in the summation
should follow the sign of the variable as obtained in
the regression equation. (Majumdar et al 2005
and Militky, 2006).

Formulating Premium-Discount Index (PDI)

The R® values of the multiple regression equa-
tion were 0.97 and 0.96 for 50 Ne and 60 Ne re-
spectively.

Uniformity Index (Ul) was associated with
negative sign in regression equation and that's
unexpected, and may be ascribed to the prevailing
autocorrelation among the fiber properties.
(Militky, 1980 and Majumdar ef al 2005}, Fiber
Fineness (FF) and Micronaire value (MIC) were the
same trend during the stepwise analysis so; we

used Micronaire value (MIC) altributed to the sim-

plicity of the measuring.

Fiber Elongation (FE) didn't give significant im-
provement to carded ring skein strength.

By using Equation (1), the % contribution of
cotton properties (Upper Half Mean Length, Fiber
Strength, Short Fiber Content and Micronaire
value) to ring skein strength was determined sepa-
rately for 50 Ne and 60 Ne.

The resuitant formula to calculate the premium-
discount index (PDI) of colton fiber quality is as
follows:

PDI = 3.88 (D uyww) + 2.48 (D rs) - 4.81 (Dsrc) -
7.75 (D)

Where D yum, D rs, Dsrc and Dwme are the differ-
ence factors for Upper Half Mean Length, Fiber
Strength, Short Fiber Content and Micronaire .
value,

The % contribution (Ci %) of cotton fiber prop-
erties Upper Half Mean Length, Fiber Strength,
Short Fiber Content and Micronaire value to
carded ring skein strength for counts {Ne) 50 and
60 respectively are shown in Table {2).

The average of % contribution (Ci %) cleared
that, the most positive % contribution to carded
ring skein strength in two counts (Ne) 50 and 60
was Upper Half Mean Length (UHML = +3.88), on
the contrary, Short Fiber Content was the most
negative % contribution (SFC = -4.81).

Table (3) included fiber properties of Gizags,
G.77 x Sg, Gizags, Gizaze, Gizags, G.as X G.gs, Gizaso,
Gizag and values of the three methods Premium-
Discount Index (PDI) Spinning Consistency Index
(SC) and Fiber Quality Index (FQI).

With respect to values of Spinning Consistency
Index (SCI} and Fiber Quality Index (FQI), values
of Premium-Discount Index (PDI) had positive sign
in Gizagz G.rv x Ss Gizaeg and negative sign in
Gizags, G.so X G.gs, Gizaso, Gizaeg, while Gizaro was
in positive and negative signs, and that's accepted
due to the most positive % contributor Upper Half
Mean Length (UHML), (Militky, 1980 and Majum
dar et al 2005). :

Table 2. % Contribution of fiber properties to carded ring skein strength

Fiber property Yarn Count {50 Ne) | Yarn Count {60 Ne) | Average
Upper Half Mean Length (UHML) 571 2.05 3.88
Short Fiber Content (SFC) -6.41 -3.21 -4.81
Fiber Strength (FS) 4.89 0.07 2.48
Micronaire Value (MIC) -8.61 -6.89 -7.75
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Table 3. Cotton fiber properties and values of the three methods PDI, SCl and Fal

The Methods

Varieties and | Fiber Properties

Promising | UHML [ Ut | SFC | FS | MIC | Rd | (+b) | PDI scl FQI

346 | 886 | 51 | 517 | 39 | 769 | 79 { 153 | 6325 | 11569

~ 348 | 8680 | 41 | 519 | 38 | 777 | 79 | 186 | 6449 | 11720

3 346 | 885 | 50 | 51.0 | 37 | 760 | 83 91 | 638.9 | 1148.3

N 245 | 887 [ 46 {501 | 38 | 767 | 82 | 17.0 | 6234 | 11191

347 | 888 | 46 | 520 | 37 | 775 | 87 | 204 | 6492 | 11782

| 345 | 887 | 55 | 532 | 39 | 774 | 86 | 154 | 6395 | 11944

© 369 | 800 ' 61 | 495 | 3.1 | 642 | 11.3 | 32.8 | 10858 | 1496.9

°>°< 361 | 895 | 59 [ 490 | 32 | 642 | 114 | 300 | 9362 | 14618

- 374 | 891 | 62 {502 | 31 | 650 | 115 | 340 | 1032.0 | 15489

< 375 | 804 | 60 | 497 | 3.3 | 662 | 124 | 302 | 1038.0 | 1542.8

5 370 | 892 | 80 | 513 { 32 | es7 § 120 | 321 | 10108 | 15576

366 | 897 | 66 | 513 31 | 669 ! 11.9 | 326 | 990.8 | 15451

360 | 877 | 79 | 479 | 39 | 661 | 11.7 | 122 | 673.9 | 1098.3

o 359 | 878 | 93 | 482 | 40 | 661 | 117 | 84 | 6647 | 10985

« 358 | 888 | 83 | 461 { 39 | 657 ] 118 | 104 | 6551 | 10620

g 363 | 84 | 88 | 466 | 41 | 648 | 127 | 7.0 | 6756 | 10758

351 | 888 | 64 | 462 | 40 | 658 | 133 | 62 | 621.0 | 10382

355 | 893 | 72 | 464 | 41 | 658 | 132 | 76 | 6529 | 10682

364 | 833 | 96 | 410 { 42 | 750 | 90 [ -05 | 6617 | 847.2

° 350 | 850 | 99 | 421 | 41 [ 750 | 90 06 | 5505 | 8759

- 344 {830 | 94 | 410 ) 42 } 71.2 | 104 | -20 | 506.4 | 81886

N 339 (810 | 91 | 413 | 40 | 712 (106 | 16 | 4667 | 789.2

© 350 | 839 | 85 | 432 | 43 | 715 | 102 | -06 | 549.4 | 8847

249 | 841 | 86 | 435 | 42 | 717 1 102 | 12 | 5465 | 8947

327 1 876 | 123 | 455 | 44 | 765 | 86 | -11.7 | 3020 | 8176

© 230 | 873 | 119 | 457 | 45 | 766 | 85 | -11.2 | 3159 | 8229

@ 6 | 87e | 113 | 457 | 44 | 766 | 85 | -92 | 3209 | 8357

N 329 | 883 | 113 | 460 | 46 | 77.7 | 87 | -124 | 3575 | 8583

© 224 1895 | 108 | 458 | 45 | 778 { 87 | -11.3 | 330.2 | 8544

a 32.841 89.3 | 143 | 460 | 48 [ 779 | 85 | -166 | 366.7 | 8709

306 | 87.4 | 108 | 465 | 42 | 745 | 89 | -41 | 3537 | 860.3

< o 300 | 880 | 115 | 469 | 44 | 745 | 89 | -57 | 3725 | 8817

& 3 9 | 877 1 94 {465 | 43 | 755 | 88 | -25 | 3640 | 8515

N 5 935 | 885 | 96 | 460 | 44 | 757 | 85 | -52 | 3959 ; 88186

o 931 | 888 | 102 | 472 | 45 | 758 | 8.8 | -80 | 3716 | 8910

120 | 888 | 100 | 460 | 44 | 758 | 88 | 88 | 3569 | 8615

315 | 858 | 148 | 381 | 45 [ 632 | 125 | -216 | 1340 | 6140

o 319 | 86.6 | 155 | 385 | 43 | 63.7 | 127 | -17.5 | 1655 | 636.9

® 311 ) 867 | 135 | 364 | 44 | 63.7 | 125 ] -17.9 | 1264 | 6350

N 313 | 865 | 143 | 387 | 45 | 638 | 126 | 21.0 | 1240 | 622.6

© 415 | 875 | 140 | 30.2 | 45 | 638 | 11.8 | -200 | 2265 | 6795

316 | 880 | 137 | 39.2 | 42 [ 639 | 118 | -134 | 1434 | 646.2

205 | 845 | 170 | 373 | 40 | 651 | 11.9 | 185 | 1475 | 611.7

. 080 | 841 | 175 | 363 | 41 | 652 | 115 | -224 | 1345 | 5826

i 301 | 856 | 161 | 383 | 41 | 658 | 1156 | -159 | 2059 | 646.2

N 302 | 857 | 162 | 377 | 43 [ 657 | 11.7 | -21.8 | 2226 | 6449

© 203 | 858 | 156 | 382 | 43 | 651 | 118 | 206 |} 2133 | 8491
204 | 860 | 161 | 388 | 43 | 658 | 118 | 208 | 2213 663.0 |
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The promising G.;7 X Sg gave the highest val-
ues of Premium-Discount Index (PDI), while the
lowest values were belongs to Gizagy and Gizage.
Same trend was in Spinning Consistency index
(SCI) and Fiber Quality Index (FQ).

Rank correlation between carded ring skein
strength and values of (PDI), (SCI) and (FQl)

Spearman rank correlation coefficient most fre-
quently used today. (Bolboacd and Jédntschi,
2008).

The Technicality of Spearman rank correlation

coefficient as follows:

1- Ranking the cotton fiber properties according to
their PDI, SCtand FQI,

2- Ranking the cotton fiber properties according to
the carded ring skein strength.

3-Calculating the difference hetween the two rank-
ings (1, 2) to measure the Spearman rank corre-
lation coefficient by using the following equation:

Rs=6Yd*/ MM’ - 1)

Where Rs is the Spearman rank correfation, d is
the absolute difference between the two rankings
(1, 2) and M is the total number of alternatives
(48), (SAS, 2004),

Results for spearman rank correlation (Rs) be-
tween PDI, SCI, FQl and carded ring skein
strength are shown in Table (4). Values of (Rs) for
the two counts (Ne) 50 and 60 respectively cleared
that, (Rs) for PDI were 0.82, 0.75 for counts (Ne)
50 and 60, while were 0.79, 0.71, 0.81, 0.74 for
SCl and FQl respectively.

Table 4. Values of spearman rank correlation
between PDI, SCI, FQI and carded ring
skein strength in two counts (Ne) 50

and 60
i Yarn count
The three methods for 50 Ne ] 60 Ne
quantification of Spearman rank
quality cotton fiber correlation
(Rs)
Premium-Discount Index
(PDI) 0.82 0.75
Spinning Consistency Index
(sCh 0.79 0.71
Fiber Quality Index (FQI) 0.81 0.74

Values of spearman rank correlation (Rs)
cleared that, the differences between the three
methods PDI, SCI, FQI were marginal in the two
counts (Ne) 50 and 60, and the highest values of
(Rs) were belongs to PDI (0.82, 0.75).

According to the results of spearman rank cor-
relation we ranked fiber properties of the varieties
and promising crosses included in this study by
using values of method Premium-Discount Index
{PDI) into 48 sample and the results are shown in
Table (5).

The rank was from the highest value of PDI
(43.0) in sample No. 1 to sample No.48 which had
the lowest value of PDI {-22.4) (Majumdar et af
2005).

Regression analysis between values of PDI,
SCI, FQ! and carded ring skein strength

Regression equations for PDI, SCI and FQI
to carded ring skein strength are shown in Table
{6).

Regression analysis has been applied to de-
termine how the independent variable (carded ring
skein strength) changes as well as the changes of
the dependent variable {PDIl, SCI and FQi),
(Draper and Smith, 1966),

The coefficients of determination (R%) were
0.82, 0.77, 0.76 for equations which belongs PDI,
SCI and FQ respectively, hence the highest (R?)
value was {0.82) and belongs PDI.

Generally, from the previously finding it can be
noticed that, Premium-Discount Index (PDI) model
was in high values of (Rs) and (R?). These findings
qualifies model of Premium-Discount index (PDI)
for its use in quantification of cotton fiber gquality
and estimate skein strength value by using
the regression equation which belongs it within
RZ=0.82

From the standardised ‘B’ coefficient values in
the premium-discount index model (PDI) we can
receive a clear idea of the influence of fiber proper-
ties on skein strength.

The real accuracy of the premium-discount in-
dex model can be judged by subjecting that model
to some new test samples, which were not used for
developing the regression equation relating the

- fiber properties and skein strength.
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Table 5. Fiber properties as well as their ranking according to values of Premium-
Discount Index (PDI)

Fiber Properties
Sample No R T SFC T FS MIC PDI
1 37.4 6.2 50.2 3.1 340
2 36.9 6.1 495 3.1 32.8
3 36.6 6.6 51.3 3.1 326
4 37.0 6.0 51.3 3.2 32.1
5 37.5 6.0 49.7 3.3 30.2
6 36.1 5.9 49.0 3.2 30.0
7 34.7 46 52.0 3.7 20.4
8 34.8 4.1 51.9 38 18.6
9 34.5 46 50.1 338 17.0
10 34.5 5.5 53.2 3.9 15.4
11 34.6 5.1 51.7 3.9 15.3
12 36.0 7.9 47.9 3.9 12.2
13 358 8.3 46.1 39 104
14 34.6 5.0 51.0 3.7 9.1
15 35.9 9.3 48.2 4.0 8.4
16 35.5 7.2 46.4 4.1 7.6
17 36.3 8.8 466 4.1 7.0
18 35.1 6.4 46.2 4.0 6.2
19 33.9 9.1 413 40 16
20 34.9 8.6 435 42 12
21 36.0 9.9 42.1 4.1 0.6
22 35.4 96 | 410 4.2 05
23 35.0 85 432 43 06
24 34.4 9.4 410 42 20
25 32.9 9.4 46.5 43 25
26 326 10.8 46.5 4.2 4.1
27 335 9.6 46.0 44 5.2
28 32.9 115 46.9 4.4 5.7
29 32.9 10.0 46.0 4.4 6.8
30 33.1 10.2 47.2 45 -8.0
31 26 113 45.7 4.4 92
32 33.0 11.9 45.7 4.5 1.2
33 32.1 108 45.8 45 1.3
34 327 12.3 455 4.4 1.7
35 32.9 113 46.0 46 124
36 316 13.7 392 42 134
37 301 | 16.1 38.3 4.1 -15.9
38 32.8 11.3 46.0 4.8 -16.6
39 31.9 15.5 38.5 43 7.5
40 31.1 13.5 36.4 4.4 17.9
41 29.5 17.0 37.3 4.0 185
42 31.5 14.0 39.2 45 -20.0
43 30.3 15.6 38.2 43 206
44 30.4 16.1 38.8 4.3 20.8
45 31.3 14.3 387 45 21.0
46 315 14.8 38.1 45 216
47 30.2 16.2 37.7 43 218
48 28.9 175 36.3 4.1 224
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Table 6. Regression analysis between values of PDI, SCI, FQl and carded ring skein

strength

The methods T

Regression equation R

Premium-Discount Index (PDI)
Spinning Consistency Index (SCI)

Fiber Quality Index (FQI)

Skein strength = 2873.04 + 23.93 x PDI 0.82
Skein strength = 2159.41 + 1.49 x SCl| 0.77

Skein strength = 1532.66 + 1.42 x FQI

0.76 _]
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