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ABSTRACT 

The present investigations were carried out to determine the relative importance of fourteen fiber 
properties to estimate three yarn quality properties namely Number of neps per 100 meter, Yarn evenness and 
Lea carded spinning product for two categories of Egyptian cotton varieties (long staple and extra long staple. 
The simple and partial correlation coefficients, full model regression and stepwise multiple linear regression 
model were used to satisfy the target of work. The results of the four statistical models differed according to the 
category of the used cotton variety and also to the applied statistical procedure. Generally, the results obtained 
from partial correlation coefficient were more valid and accurate compared to those reported using simple 
correlation coefficient. Results of partial correlation showed that the relationship between Yarn evenness per 
100 meter and each of Upper half mean length, Yellowness degree and Fiber strength (1/8) were negative and 
highly significant under the long stable category. Meanwhile, Yarn evenness per 100 meter exhibited positive 
and highly significant associations with each of Short fiber content %and Fiber elongation(1/8) for the same 
category. For extra long staple cotton varieties, highly significant and negative associations were obtained 
between Yarn evenness per 100 meter and each of Uniformity index %, Fiber C.V.%, Fiber elongation (1/8), 
Reflectance degree %, Yellowness degree and Fiber strength (0). Only, the two fiber properties of Fiber 
elongation (0) and Maturity Ratio revealed highly significant and positive associations with Yarn evenness per 
100 meter. With respect to number of neps per 100 meter, it negatively and highly significant correlated with 
each of Upper half mean length and Fiber elongation(1/8) under the long staple category. In the same context, 
number of neps per 100 meter also exhibited meaningful negative associations with each of Uniformity index %,  
Fiber elongation (1/8), Reflectance degree %and Yellowness degree under extra long stable category while only 
Fiber elongation (1/4) positively and high significantly correlated with number of neps per 100 meter under this 
category. It is obvious that the fiber properties i.e. Fiber C.V. %, Fiber elongation (0) and Fiber strength (1/8) 
reflected considerable negative associations with Lea carded spinning product under long staple category. 
Meanwhile, Lea carded spinning product exhibited valuable positive association with each of Fiber elongation 
(1/8), Fiber strength (0) and Fiber strength (1/4) for the same category. Really, Lea carded spinning product 
exhibited a different trend of associations with fiber properties under extra long staple category. Positive and 
significant associations were obtained between Lea carded spinning product and each of Upper half mean 
length, Uniformity index %, Fiber C.V.%, Fiber elongation (1/8), Reflectance degree % and Yellowness degree 
Only, Maturity Ratio negatively and highly significant associated with Lea carded spinning product Concerning 
the category of long staple cotton variety, the stepwise multiple linear regression indicated that the accepted 
limiting properties of cotton fibers that significantly accounted for the most variation of Yarn evenness per 100 
meter(as a dependent variable) were Maturity Ratio, Uniformity index %, Fiber strength(1/8) and Upper half 
mean length while Fiber strength (0), Fiber elongation (1/8), Maturity Ratio, Reflectance degree % and Fiber 
elongation (0) were the most important properties under the extra long staple category. For the number of neps 
per 100 meter, the stepwise regression approach selected the three fiber properties of Upper half mean length, 
Fiber elongation (0) and Fiber elongation (1/8) as the most effective fiber properties toward number of neps per 
100 meter under the category of long staple cotton variety while the stepwise model accepted C.V. %, Fiber 
strength  (1/4), and Fiber elongation (1/4) as the most important fiber properties contributing number of neps per 
100 meter when taking the extra long staple category in consideration. When Lea carded spinning product 
regressed on the tested fiber properties (as stepwise model), it is obvious that Fiber strength (1/4), Fiber 
elongation (1/4), Upper half mean length and Maturity Ratio were accepted as the fiber properties that 
effectively reflected the most variation of Lea carded spinning product under the long staple category. It is 
proved that Reflectance degree %, Maturity Ratio, Yellowness degree and Upper half mean length were the 
fiber properties that had pronounced effect on Lea carded spinning product for the category of Extra long staple 
cotton variety. All supposed models of stepwise regression were significant and reflected large part of the 
variation of studied yarn properties expressed as high values of R2 and near values of the corresponding adjusted 
R2 indicating the validity and goodness of fit for these models. 
 
Key words: Cotton, simple correlation coefficients, partial correlation coefficients, full model regression and   

stepwise regression. 
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Introduction 
 
 Fiber physical and Lea carded spinning product properties play an exceptionally important role as 
principle determinants of textile product quality. Information concerning the relative contribution of fiber 
properties to yarn quality properties for various categories of cotton (extra long stable and long stable), is one of 
the important targets for each of cotton breeder to explore yarn quality of his large number of new selections 
also for the spinner in order to choose cottons that are best suited to the manufacture of specific end product. 
 The simple correlation coefficient describes the magnitude (strong or weak) and direction (positive or 
negative) of the linear relationship between two characters neglecting the effects of other studied characters. 
Therefore, the study of partial correlation coefficient provides a better understanding of the associations between 
two characters because it takes the interrelationships among other characters in consideration. Using partial 
correlation aspect is very scarce especially in studying the associations among yarn quality properties and their 
fiber properties. 
 Many authors used the full model regression as an important statistical procedure to estimate the relative 
contribution of the fiber properties, as independent variables, in the total variation of one or more of yarn 
properties as dependent variable. Also, the stepwise multiple linear regressions were used to construct a 
regression equation that includes fiber properties accounting for the most variation of yarn properties. 
 Rusca (1970) wherestated that neps rapidly decreased with increase in micronaire reading while yarn 
irregularity slightly decreased with either extra-long fine or extra-coarse micronaire reading. Amin (1971) found 
that fiber strength and elongation were more effective than micronaire value with regard to their contribution to 
Lea carded spinning product. Garawain (1971) showed that yarn added unevenness was not highly related to 
micronaire reading. Sallouma et al. (1973) and Aboul–Fadl (1976) found a strong association between 
micronaire value and the number of neps in yarn.  
 El-Ghawas et al. (1978) in Egypt found that, within a variety, micronaire value and 50% Span length were 
negatively correlated with yarn evenness. The net effect of 50% Span length on yarn evenness was more 
pronounced than that of micronaire value. They also added that, on the basis of the relative net effect on 
pertinent fiber properties on yarn neppiness, micronaire value ranked first, followed by fiber length. Ahmed et 
al. (1984) stated that micronaire value exerted the greatest influence, wethear directly of indirectly, upon yarn 
neppiness, followed by fiber length which appeared a moderate effect. Monsour (1984)found that the three fiber 
properties (2.5% span length, fiber strength and micronaire value)were the most influential on evenness in spite 
of their rank which differed from one variety to another and within the some variety from count to count. 
Working on the Egyptian Extra-long staple variety Giza 45, Seif (1984) found that fiber strength and micronaire 
values interaction arose as the prominent factors contributing to Lea carded spinning product different counts 
and twist. Hegab et al. (1985) found that fiber strength, fiber length interaction were the contributors to Lea 
carded spinning product in variety of Giza 70. Abdel-Fattah (1988) found that 2.5% span length was the most 
contributor to Lea carded spinning product. Fares et al. (2010) indicated that fiber strength and short fiber 
content were the most important contributing cotton fiber properties in carded ring skein strength under four 
counts of spinning. 
 The present investigation was carried out to determine the relative importance of fourteen fiber properties 
to explain the variation of three yarn quality properties in two categories of Egyptian cotton varieties (extra long 
staple and long staple). 
 

Materials and Methods 
 
 The current work was carried out during 2014 season at laboratories of Cotton Technology Division of 
Cotton Research Institute Agriculture Research Center, Minister of Agriculture, Egypt under controlled 
atmospheric conditions of 20± 1.1C° temperature and 65± 2% relative humidity. Two categories of Egyptian 
cotton varieties being extra long staple (Giza 45, Giza 87, Giza 88, Giza 92, Giza 93 and Giza 82*Giza 70*Giza 
50* s 62) and long staple (Giza 80, Giza 86, Giza 90, Giza 90 x asturaly and Giza86 x10299). Our materials 
were obtained from the commercial cotton samples of 2013 crop that belong to Cotton Maintaince Research 
Section. Cotton samples were spun using Ring Spinning System at count 60’s carded yarns with 3.6 twist 
multiplier. 
 
Lab labour: 
 In the present investigation, three yarn quality properties were used as response or dependent variable 
(Yi)namelyNumber of neps per 100 meter (Neps),Yarn evenness per 100 meter (C. V. %)and Lea carded 
spinning product (L. C. S. P.). Number of neps per 100 meter (Neps) and Yarn evenness per 100 meter (C. V. 
%) were measured using Uster tester 3 according to the standard methods testing of textile material (A.S.T.M. 
1986, D- 1425- 60 T). Lea carded spinning product (L. C. S. P.) was measured on the Good Brand Lea Tester to 
determine the lea strength in pounds (A.S.T.M. 1967, D1578). 
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 Data of fourteen fiber properties (Xi) were recorded as predictor or independent variables. The aimed fiber 
properties were Uniformity ratio%(U.R. %), Short fiber content %(S.F.C %), Upper half mean length (mm) 
(U.H.M.), Uniformity index %(U.I. %),,Fiber elongation (0) (%)(F.E. 0), Maturity Ratio (M.R.), Reflectance 
degree % (R.d. %), Yellowness degree(+b),Fiber properties were tested and recorded according to the High 
volume instrument (HVI): according to (ASTM:D 46050-1998). 
 Fiber tensile properties: Stelometer instrument was used to determine the flat bundle tensile strength at (0, 
1/8 and 1/4 inch gauge) in g/tex and elongation(0, 1/8,1/4%),according to the procedure designated by 
ASTM:D1445-1975. 
 KEISOKKI kef-v/Is version 1.29.3Coefficient of variation of fiber length % 
(F.L. C.V. %) 
 
Statistical analysis:  
 Five statistical procedures different in their mathematical concept, target and final output were separately 
applied to explore the interrelationships among the aforementioned fourteen fiber properties (x1, x2,…, x14) as 
explanatory variables on each one of the three yarn quality properties being Number of neps per 100 meter 
(Neps), Yarn evenness per 100 meter (C. V. %) and Lea carded spinning product (L. C. S. P.) as dependent 
variables. The used statistical procedures were summarized as follows: 
1. five descriptive statistics i.e. mean, standard deviation (SD), coefficient of variation (CV %), coefficient of 

skewness and coefficient of kurtosis) were computed for all fiber and yarn properties under each one of two 
categories of Egyptian cotton varieties i.e. long staple and extra long staple. 

2. Simple correlation coefficients between each one of the three yarn quality properties and each one of the 
fourteen fiber properties was computed as outlined by Snedecor and Cochran (1989).The simple correlation 
coefficient computes the linear relationship between two characters ignoring the effects of other characters.  

3. Partial correlation coefficients between each one of the three yarn quality properties and each one of the 
studied fourteen fiber properties was computed as outlined by Snedecor and Cochran (1989). The partial 
correlation coefficient computes the linear relationship between two characters considering the effects of 
other characters. Therefore, the results of partial correlation coefficient are more reliable and precise 
compared to those obtained using simple correlation coefficient. 

4. Full model regression was applied as outlined by Draper and Smith (1981) to predict the three yarn quality 
properties using the fourteen fiber properties and also to estimate the relative importance of the fiber 
properties expressed as coefficient of determination (R2 value) in the total variation of yarn characters. 

5. Stepwise multiple linear regression analysis was used to determine what set of the fourteen fiber properties 
that accounted for the majority of the total variation of each one of the three yarn quality properties as 
described by Draper and Smith (1981). 

 

Results and Discussion 
 
Descriptive statistics: 
 The descriptive statistics i.e. mean, standard deviation (SD), coefficient of variation (CV),coefficient of 
skewness and coefficient of kurtosis for all fiber and yarn properties under each one of two categories of 
Egyptian cotton varieties (long staple and extra long staple) are shown in Table 1. Results showed that the 
values of SD, CV, coefficient of skewness and coefficient of kurtosis were locatedatthe statistically acceptable 
rangefor all fiber and yarn properties except short fiber content (%) (S.F.C) andNumber of neps per 100 meter 
(Neps) which gave the highest values of SD and CV recording 30.23 and 62.73 as well as 38.82 and 61.49 for 
two categories of long staple and extra long staple, respectively.  
 The previous result is expected because that SD and CV are strongly affected by the tested variety and the 
sample recording showed a wide range of (U.H.M.) and (Neps) readings. Accordingly, it is safely concluded 
that all studied variables (Fourteen fiber properties and three yarn quality properties) locate under the normal 
curve which supports the validity of the following correlation and regression analysis. 
 Abbreviations: U.R.%:Uniformity ratio(%), S.F.C%: Short fiber content (%), U.H.M.: Upper half mean 
length (mm) (%), U.I. %: Uniformity index (%), Fiber C.V.%: Coefficient of variation length (%), Elong. (0): 
Elongation (0) (%), Elong. (1/8): Elongation (1/8) (%), Elong. (1/4): Elongation (1/4) (%), Matu. Ratio: 
Maturity ratio (Rd %), R.d.: Reflectance degree, b: Yellowness degree, Stren. (0): Strength (0) (g/tex), Stren. 
(1/8): Strength (1/8) (g/tex), Stren. (1/4): Strength (1/4) (g/tex), Yarn C.V %: Yarn evenness (C.V.%) per 100 
meter, Neps: Number of neps per 100 meter and L.C.S.P.: Lea carded spinning product. 
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Table 1: Descriptive statistics of the fiber and yarn properties calculated for two categories of Egyptian cotton varieties i.e. 
long staple and  extra long staple. 

No. Category Variable 
Descriptive statistics 

Mean SD CV % Skewness Kurtosis 
1 

Long Staple 
Category 

U. R.% 48.35 1.33 2.75 -1.66 3.05 
2 S.F.C.% 6.29 1.90 30.23 0.68 -0.41 
3 U.H.M. 32.01 2.65 8.29 0.63 -1.14 
4 U.I.% 84.81 1.71 2.02 -1.14 0.41 
5 Fiber C.V.% 26.29 2.16 8.21 0.97 -0.15 
6 Elong. (0) 6.53 0.69 10.55 0.19 -1.39 
7 Elong. (1/8) 8.04 1.34 16.69 -0.17 -1.34 
8 Elong. (1/4) 5.61 0.63 11.20 1.10 -0.07 
9 Matu. Ratio 0.94 0.03 2.95 0.55 -0.69 

10 R.d. 67.23 7.00 10.41 0.53 -1.55 
11 +b 10.63 1.99 18.70 -0.24 -1.72 
12 Stren. (0) 44.92 4.43 9.85 0.40 -0.91 
13 Stren. (1/8) 28.19 3.84 13.63 -1.33 1.59 
14 Stren. (1/4) 20.44 2.04 9.97 0.10 -0.25 
15 Yarn C.V.% 16.50 0.81 4.92 0.15 0.45 
16 NEPS 9.85 6.18 62.73 0.02 -1.64 
17 L.C.S.P. 2180.50 167.30 7.67 0.65 -1.23 
1 

Extra Long 
Staple Category 

U. R.% 47.91 1.88 3.92 0.09 -0.44 
2 S.F.C.% 4.62 1.79 38.82 1.00 0.62 
3 U.H.M. 37.44 1.63 4.35 -1.77 5.92 
4 U.I.% 84.89 3.06 3.61 -0.04 -0.77 
5 Fiber C.V.% 26.24 3.75 14.27 0.18 -0.88 
6 Elong. (0) 6.71 1.18 17.50 -1.44 0.91 
7 Elong. (1/8) 6.33 0.62 9.82 -0.31 -0.80 
8 Elong. (1/4) 5.60 0.68 12.13 -0.12 -0.72 
9 Matu. Ratio 0.93 0.03 3.36 0.12 -1.34 

10 R.d. 70.66 4.52 6.39 0.25 -1.40 
11 b 10.79 1.06 9.80 -0.71 -1.37 
12 Stren. (0) 48.34 6.08 12.57 0.85 -1.08 
13 Stren. (1/8) 37.71 1.63 4.32 -0.11 -0.68 
14 Stren. (1/4) 27.65 1.68 6.06 0.24 0.50 
15 Yarn C.V.% 16.21 1.44 8.90 -0.16 -1.43 
16 NEPS 9.63 5.92 61.49 0.29 -0.55 
17 L.C.S.P. 3297.70 399.90 12.13 -0.76 -1.46 

Abbreviations: U.R.%:Uniformity ratio(%), S.F.C%: Short fiber content (%), U.H.M.: Upper half mean length (m.m) (%), U.I. %: 
Uniformity index (%), Fiber C.V.%: Coefficient of variation length (%), Elong. (0): Elongation (0) (%), Elong. (1/8): 
Elongation (1/8) (%), Elong. (1/4): Elongation (1/4) (%), Matu. Ratio: Maturity ratio (Rd %), R.d.: Reflectance degree, +b: 
Yellowness degree, Stren. (0): Strength (0) (g/tex), Stren. (1/8): Strength (1/8) (g/tex), Stren. (1/4): Strength (1/4) (g/tex), 
Yarn C.V %: Yarn evenness (C.V.%) per 100 meter, Neps: Number of neps per 100 meter and L.C.S.P. : Lea carded 
spinning product. 

 
Simple correlation coefficient: 
 The simple correlation coefficients between each one of the three yarn quality properties and each one of 
the fourteen fiber properties, under the two categories of Egyptian cotton verities (long and extra long staple), 
are shown in Table 2.Generally, it is noted that the different response of three quality yarn properties for its 
respective fiber properties under the long stable category compared to the second one (extra long staple). 
 Results showed that the most effective relationships to spinner, for long staple cotton fibers, were only 
those obtained between Yarn C.V. % and each of M.R.(-0.775**) followed by F.S. (1/8) (-0.565**) and F.S. (0) 
(-0.313*).On the contrary, the extra long staple cotton varieties showed, highly significant and positive 
associations were obtained between Yarn C.V. % and each of S.F.C. % (0.719**), F. L. C.V. % (0.662**), M.R. 
(0.608**) and b (0.798**) while  the  relations  between  Yarn  C.V. %  and  each  of  U.R.% (-0.842**),U.H.M. 
(-0.519**), U.I. % (-0.865**) and F.S. (0) (-0.875**) were negative and highly significant. 
 Concerning the long stable category, there were considerable negative associations between number of 
neps and each of Elong. (1/8) (-0.418**), Elong. (1/4) (-0.380*) and b (-0.344*). In the same frame, number of 
neps exhibited negative and highly significant associations with each of U.R.% (-0.559**) and U.I.% (-0.472**) 
under extra long stable category while  only  fiber C.V.%  were positively and high significantly (0.662**) 
correlated with number of neps under this category. 
 Correlation coefficients between L.C.S.P. and each of U.H.M. (0.914**), U.I.% (0. 658**), R.d. 
(0.900**), Stren. (0) (0.694**), Stren. (1/8) (0.470**) and Stren. (1/4) (0.759**) were positive and highly 
significantly under long staple category. However, highly significant and negative associations were obtained 
between L.C.S.P. and each of S.F.C.% (-0.831**), Fiber C.V.% (-0.679**),  Elong.  (0) (-0.772**),  Elong. 
(1/8) (-0.717**) and b (-0.891**) under the same category.  
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 Considering extra long stable category, L.C.S.P. was highly significant and positively associated with each 
of U. R.% (0.537**), U.I.% (0.525**), R.d. (0.643**) and Stren. (0) (0.532**). While the relationships between 
L.C.S.P. and each of M.R. (-0.539**) and b (-0.424**) were negative and highly significant. 
 On the other hand, the remainder correlation coefficients among the three yarn quality properties and the 
fourteen fiber properties were negligible and insignificant. These findings are in agreement with those obtained 
by El-Tabbakh et al (1985), Hegab et al (1985), Hager et al (2011)and Hassan and Hager (2014)who confirmed 
that the interrelationships among fiber properties and yarn quality properties are depending on many factors 
such as the used cotton cultivar, yarn spinning technology and others. 
 
Table 2: Simple correlation coefficients among three yarn properties as response variables and its respective fiber properties 

for two categories of Egyptian cotton varieties i.e. long staple and extra long staple. 

Fiber               properties 
Long Staple Category Extra Long Staple Category 

C.V. Neps L.C.S.P. C.V. Neps L.C.S.P. 
U. R.% -0.120 -0.178 0.271 -0.843** -0.559** 0.537** 
S.F.C.% 0.044 0.037 -0.831** 0.719** 0.427* -0.405 
U.H.M. -0.235 0.001 0.914** -0.519** -0.046 0.300 
U.I.% -0.044 -0.149 0.658** -0.865** -0.472* 0.525** 
Fiber C.V.% 0.082 0.135 -0.679** 0.662** 0.600** -0.374 
Elong. (0) -0.352 -0.254 -0.772** 0.338 -0.253 0.031 
Elong. (1/8) 0.141 -0.418** -0.717** -0.261 -0.279 -0.147 
Elong. (1/4) 0.111 -0.380* -0.028 -0.405 -0.076 0.091 
Matu. Ratio -0.775** -0.231 -0.113 0.608** -0.259 -0.539** 
R.d. -0.246 0.008 0.900** -0.392 0.353 0.643** 
+b -0.096 -0.334* -0.891** 0.798** -0.107 -0.424* 
Stren. (0) -0.313* 0.073 0.694** -0.875** -0.163 0.532** 
Stren. (1/8) -0.565** -0.16 0.470** 0.169 -0.253 -0.355 
Stren. (1/4) 0.017 -0.004 0.759** 0.317 -0.392 -0.057 

* and **: Significant and highly significant at 0.05 and 0.01 probability levels, respectively.  
Abbreviations: U.R.%:Uniformity ratio(%), S.F.C%: Short fiber content (%), U.H.M.: Upper half mean length (m.m) (%), U.I. %: 

Uniformity index (%), Fiber C.V.%: Coefficient of variation length (%), Elong. (0): Elongation (0) (%), Elong. (1/8): 

Elongation (1/8) (%), Elong. (1/4): Elongation (1/4) (%), Matu. Ratio: Maturity ratio (Rd %), R.d.: Reflectance degree, +b: 

Yellowness degree, Stren. (0): Strength (0) (g/tex), Stren. (1/8): Strength (1/8) (g/tex), Stren. (1/4): Strength (1/4) (g/tex), 

Yarn C.V %: Yarn evenness (C.V.%) per 100 meter, Neps: Number of neps per 100 meter and L.C.S.P. : Lea carded 

spinning product.   
 
Partial correlation coefficient: 
 As above mentioned in the materials and methods part, the results obtained from partial correlation 
coefficient are statistically more valid and accurate compared to those reported using simple correlation 
coefficient. However, there was different trend of results using Partial correlation coefficient under the two 
categories of Egyptian cotton varieties i.e. long staple and extra long staple are shown in Table 3.  
 Results showed that the relationship between Yarn C.V. and each of U.H.M. (-0.487**), b (-0.407*) and 
Stren. (1/8) (-0.668**) were negative and highly significant under the long stable category. Meanwhile, Yarn 
C.V. exhibited positive and highly significant associations with each of S.F.C.% (0.634**) and Elong. (1/8) 
(0.497**) for the same category. For extra long staple cotton varieties, highly significant and negative 
associations were obtained between Yarn C.V. % and each of U.I.% (-0.602**), Fiber C.V.% (-0.715**), Elong. 
(1/8) (-0.773**), R.d. (-0.676), b (-0.600**) and Stren. (0) (-0.506**). Only, the two fiber properties of Elong. 
(0) and M.R. revealed highly significant and positive associations with Yarn C.V. % recording 0.506** and 
0.529**, respectively.  
 With  respect  to  number  of  neps,  it  negatively  and  highly  significant  correlated  with each of U.H.M.  
(-0.637**) and Elong. (1/8) (-0.730**) under the long staple category. In the same context, number of neps also 
exhibited   meaningful   negative  associations  with  each  of  U.I.%  (-0.655**),  Elong.  (1/8)  (-0.499**),  R.d. 
(-0.409*) and b (-0.706**) under extra long stable category while only Elong. (1/4) positively and high 
significantly correlated with number of neps under this category. 
 It is obvious that the fiber properties i.e. Fiber C.V.%, Elong. (0) and Stren. (1/8) reflected considerable 
negative associations with L.C.S.P recording (-0.449*), (-0.409*) and (-0.623**), respectively under long staple 
category. Meanwhile, L.C.S.P exhibited valuable positive associations with each of Elong. (1/8) (0.401*),Stren. 
(0) (0.583**) and Stren. (1/4) (0.769**) for the same category. 
 Really, L.C.S.P exhibited a different trend of associations with fiber properties under extra long staple 
category. Positive and at least significant associations were obtained between L.C.S.P and each of U.H.M. 
(0.604**), U.I.% (0.568**), Fiber C.V.% (0.462*), Elong. (1/8) (0.423*), R.d. (0.849**) and b (0.744**). Only, 
M.R. negatively and highly significant associated with L.C.S.P recording -0.599**. 
 On the other hand, the othercorrelation coefficients among the three yarn quality properties and the 
fourteen fiber properties were negligible and insignificant. The current results are in harmony with El-Hariry et 
al. (1990), Sawires et al (1990), Fares et al (2010), Hager et al (2011) and Hassan and Hager (2014). 
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Table 3: Partial correlation coefficients among three yarn properties and its respective fiber properties for two categories of Egyptian cotton 
    varieties i.e. long staple and extra long staple. 

Fiber               properties 
Long Staple Category Extra Long Staple Category 

C.V. Neps L.C.S.P C.V. Neps L.C.S.P 
U. R.% 0.061 -0.077 -0.325 0.026 0.316 -0.263 
S.F.C.% 0.634** 0.303 0.333 -0.331 -0.255 0.361 
U.H.M. -0.487** -0.637** 0.079 -0.377 0.128 0.604** 
U.I.% 0.041 -0.022 -0.295 -0.602** -0.655** 0.568** 
Fiber C.V.% 0.122 0.102 -0.449* -0.715** -0.326 0.462* 
Elong. (0) -0.165 -0.189 -0.409* 0.506** 0.259 -0.050 
Elong. (1/8) 0.497** -0.730** 0.401* -0.773** -0.499** 0.423* 
Elong. (1/4) 0.225 -0.002 -0.140 0.266 0.638** 0.025 
Matu. Ratio 0.378 0.278 0.315 0.529** 0.203 -0.599** 
R.d. -0.205 -0.238 -0.006 -0.676** -0.409* 0.849** 
+b -0.407* -0.119 0.272 -0.600** -0.706** 0.744** 
Stren. (0) 0.017 0.064 0.583** -0.506** -0.298 0.064 
Stren. (1/8) -0.668** -0.344 -0.623** -0.037 -0.211 -0.091 
Stren. (1/4) 0.377 0.185 0.769** -0.118 -0.318 -0.152 

* and **: Significant and highly significant at 0.05 and 0.01 probability levels, respectively.  
Abbreviations: U.R.%:Uniformity ratio(%), S.F.C%: Short fiber content (%), U.H.M.: Upper half mean length (m.m) (%), U.I. %: 

Uniformity index (%), Fiber C.V.%: Coefficient of variation length (%), Elong. (0): Elongation (0) (%), Elong. (1/8): 
Elongation (1/8) (%), Elong. (1/4): Elongation (1/4) (%), Matu. Ratio: Maturity ratio (Rd %), R.d.: Reflectance degree, +b: 
Yellowness degree, Stren. (0): Strength (0) (g/tex), Stren. (1/8): Strength (1/8) (g/tex), Stren. (1/4): Strength (1/4) (g/tex), 
Yarn C.V %: Yarn evenness (C.V.%) per 100 meter, Neps: Number of neps per 100 meter and L.C.S.P. : Lea carded 
spinning product. 

 
Multiple linear regression analysis: 
 The results of multiple linear regression analysis between each one of three yarn quality properties (Neps, 
C. V. % and L. C. S. P.) as dependent variable and fourteen fiber properties as explanatory variables for two 
categories of cotton varieties are presented in Table 4.  
 The results revealed that the supposed six multiple linear regression models were significantly explained 
the most variability of the three yarn quality properties over the two types of cotton variety. Statistically, 
goodness of fit was for the six models where they satisfied high coefficients of determination (R2 %) ranged 
from 91.5 to 99.8. These results indicated that the most variation of each one of the three yarn properties was 
attributed to the tested fiber properties. The residuals content (1- R2 %) may be returned to some errors that 
happened during measuring the fiber and yarn properties, some fiber properties were not take into account under 
the current investigation and/or unknown variation (random error).On the other hand, the values of adjusted R2 
were very close to their corresponding R2 values giving evidence on the goodness of fit for the supposed models.  
 Under the long staple category, the multiple linear regression analysis revealed that S.C.F. % , U.H.M., 
Elong. (1/8), b and Stren. (1/8) were the most effective fiber properties in Yarn C.V. according to their 
significant partial regression coefficients recording 0.50**, -0.35*, 0.31**, -1.08* and -.22**, respectively. The 
fiber properties i.e. C.V. %, Elong. (1/8) and R.d.were only the most influence in Yarn C.V. under the extra long 
staple category. 
 Concerning number of neps, among fiber properties, only U.H.M. and Elong. (1/8) had significant partial 
regression coefficients recording (-4.90**) and (-05.44**), respectively under long staple category while the 
partial regression coefficients for U.I. % (-3.69*), Elong. (1/4) (6.41*) and b (7.84*) were significant under the 
extra long staple category. 
 Six out of fourteen fiber properties had significant partial regression coefficients when L. C. S. P. was used 
as a response variable  under  long  staple category. These six fiber properties were C.V. % (-50.23*), Elong. (0) 
(-148.25*), Elong. (1/8) (12.41*), Stren. (0) (13.54**), Stren. (1/8) (-10.39**) and Stren. (1/4) (69.52**). 
However, when L. C. S. P. regressed on the fiber properties, the partial regression coefficients for U.H.M. 
(80.31*), R.d. (110.62**) and b (377.60**) were significant under the extra long staple category. The rest 
coefficients of partial correlation were insignificant. Similar trend of results was obtained by Hassan and Hager 
(2014). 
 Abbreviations: U.R.%:Uniformity ratio(%), S.F.C%: Short fiber content (%), U.H.M.: Upper half mean 
length (m.m) (%), U.I. %: Uniformity index (%), Fiber C.V.%: Coefficient of variation length (%), Elong. (0): 
Elongation (0) (%), Elong. (1/8): Elongation (1/8) (%), Elong. (1/4): Elongation (1/4) (%), Matu. Ratio: 
Maturity ratio (Rd %), R.d.: Reflectance degree, b: Yellowness degree, Stren. (0): Strength (0) (g/tex), Stren. 
(1/8): Strength (1/8) (g/tex), Stren. (1/4): Strength (1/4) (g/tex), Yarn C.V %: Yarn evenness (C.V.%) per 100 
meter, Neps: Number of neps per 100 meter and L.C.S.P. : Lea carded spinning product. 
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Table 4: Full model regression to explain three yarn properties using their related fiber properties for two categories of 
Egyptian cotton varieties i.e. long staple and extra long staple. 

Fiber properties 
Partial regression coefficient (b) 

Long Staple Category Extra Long Staple Category 
C.V. Neps L.C.S.P C.V. Neps L.C.S.P 

U.R. %                  (X1) 0.08 -0.99 -24.73 0.02 2.00 -70.79 
S.C.F. %                (X2) 0.50** 1.81 11.22 -0.16 -1.25 79.00 
U.H.M.                  (X3) -0.35* -4.90** 2.63 -0.10 0.32 80.31* 
U.I. %                   (X4) 0.03 -0.17 -13.65 -0.32 -3.69* 126.99 
C.V. %                  (X5) 0.23 -1.83 -50.23* -0.16* -0.54 35.31 
Elong. (0)             (X6) -1.05 -11.42 -148.25* 0.43 1.95 -15.80 
Elong. (1/8)          (X7) 0.31** -5.44** 12.41* -1.39** -6.59 230.50 
Elong. (1/4)          (X8) 1.08 -0.07 -34.82 0.21 6.41* 8.50 
Matu. Ratio         (X9) 33.32 222.50 1425.50 17.12 57.18 -8882 
R.d.                      (X10) -0.07 -0.79 -0.10 -0.15* -0.71 110.62** 
+b                          (X11) -1.08* -2.74 36.04 -0.59 7.84* 377.60** 
Stren.  (0)            (X12) 0.01 0.22 13.54** -0.14 -0.74 6.60 
Stren.  (1/8)         (X13) -0.22** -0.86 -10.39** -0.03 -1.49 -27.22 
Stren.  (1/4)         (X14) 0.45 1.95 69.52** -0.07 -1.90 -37.27 
Intercept -8.27 232.7 3311 66.51 454.00 -11710 
Model sig. 000 000 000 000 0.003 000 
R2 96.50 94.60 99.80 98.60 91.50 96.50 
AdjustedR2 94.50 91.60 99.60 96.30 78.20 91.10 

* and **: Significant and highly significant at 0.05 and 0.01 probability levels, respectively.  
Abbreviations: U.R.%:Uniformity ratio(%), S.F.C%: Short fiber content (%), U.H.M.: Upper half mean length (m.m) (%), U.I. %: 

Uniformity index (%), Fiber C.V.%: Coefficient of variation length (%), Elong. (0): Elongation (0) (%), Elong. (1/8): 
Elongation (1/8) (%), Elong. (1/4): Elongation (1/4) (%), Matu. Ratio: Maturity ratio (Rd %), R.d.: Reflectance degree, +b: 
Yellowness degree, Stren. (0): Strength (0) (g/tex), Stren. (1/8): Strength (1/8) (g/tex), Stren. (1/4): Strength (1/4) (g/tex), 
Yarn C.V %: Yarn evenness (C.V.%) per 100 meter, Neps: Number of neps per 100 meter and L.C.S.P. : Lea carded 
spinning product. 

 
Stepwise multiple linear regression: 
 This model was usually used to determine the more effective fiber properties that explained the most 
variation of yarn quality properties. For each one of the three yarn quality properties, the accepted fiber 
properties, their partial regression coefficients and coefficient of determination (R2) under the two categories of 
Egyptian cotton varieties are shown in Table 5. 
 Concerning the category of long staple cotton variety, the stepwise multiple linear regression indicated that 
the accepted limiting properties of cotton fibers that significantly accounted for the most variation of Yarn 
C.V.%(as a dependent variable) were M.R., U.I. %, Stren. (1/8) and U.H.M. while Stren. (0), Elong. (1/8), M.R., 
R.d. and Elong. (0) were the most important properties under the extra long staple category. The two proposed 
models were responsible for 78.5and 95 % of the total variation (expressed as R2 %) of Yarn C.V.% under long 
and extra long staple categories, respectively.  
 For the number of neps, the stepwise regression approach selected the three fiber properties of U.H.M., 
Elong. (0) and Elong. (1/8) as the most effective fiber properties toward number of neps under the category of 
long staple cotton variety while the stepwise model accepted C.V. %, Stren.  (1/4), and Elong. (1/4) as the most 
important fiber properties contributing number of neps when taking in consideration the extralong staple 
category. The two models accounted for 87.4 and 65.1 % expressed as R2 of the total variation of number of 
neps for long and extra long staple categories, respectively. The current results are partly in accordance with 
those reported by Amin (1971) and Sawires et al. (1990). A remarkable point was obtained from the previous 
result, it clarified that, the fiber properties which, significantly contributed in yarn quality properties differed 
according to the category of the used cotton variety (Sawires et al., 1990). 
 When L.C.S.P regressed on the tested fiber properties (as stepwise model), it is obvious that Stren. (1/4), 
Elong. (1/4), U.H.M. and M.R. were accepted as the fiber properties that effectively reflected the most variation 
of L.C.S.P under the long staple category. It is proved that R.d., M.R., b and U.H.M. were the fiber properties 
that had pronounced effect on L.C.S.P. for the category of Extra long staple cotton variety. The two regression 
models were significant and reflected the most variation of L.C.S.P expressed as high values of R2 ranged from 
98.5 to 89.4 %for long and extra long staple categories, respectively. 
 For all supposed models of regression, the high values of R2proved the validity of models, in addition, 
R2values were very close to their corresponding adjusted R2 values which gave another evidence of reliability. 
Accordingly, the present regression equations would be accurately applied to predict the three yarn quality 
properties using fiber properties. The current results are in harmony with Seif (1984), Hegab et al. (1985), El–
Hariry et al. (1990), Sawires et al. (1990) and Fares et al. (2010), Hager et al (2011) and Hassan and Hager 
(2014). 
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Table 5: Regression parameters of the accepted variables according to stepwise multiple linear regression to predict three 
yarn properties using their related fiber properties for two categories of Egyptian cotton varieties i.e. long staple 
and extra long staple. 

Yarn 
properties 

Prediction equation R2 % 
Adj. 
R2 % 

Long Staple Category 
Yarn C.V.% 61.8 – 21.0 X9**– 0.34 X4**– 0.14 X13**+ 0.24 X3** 78.5 76.0 
NEPS 256 - 4.41 X3**– 6.83 X6**– 7.52 X7** 87.4 86.4 
L.C.S.P 986 + 26.9 X14**+ 33.6 X8**+ 49.46 X3**– 1200 X9** 98.5 98.3 
Extra Long Staple Category 
Yarn C.V.% 21.55 – 0.09 X12** – 1.3 X7** + 16.7 X9** – -0.14 X10** + 0.24 X6* 95.0 93.6 
NEPS 11.5 + 1.23 X5** – 1.92 X14** + 3.39 X8* 65.1 59.8 
L.C.S.P 1728 + 85.2 X10** – 10307 X9** + 220.48 X11** + 72.7 X3** 89.4 87.2 

* and **: Significant and highly significant at 0.05 and 0.01 probability levels, respectively.  
Abbreviations: X1:Uniformity ratio(%), X2: Short fiber content (%), X3: Upper half mean length (m.m) (%), X4: Uniformity index (%), X5: 

Coefficient of variation length (%), X6: Elongation (0) (%), X7: Elongation (1/8) (%), X8: Elongation (1/4) (%), X9: 
Maturity ratio (Rd %), X10: Reflectance degree, X11: Yellowness degree, X12: Strength (0) (g/tex), X13: Strength (1/8) 
(g/tex), X14: Strength (1/4) (g/tex), Yarn C.V %: Yarn evenness (C.V.%) per 100 meter, Neps: Number of neps per 100 
meter and L.C.S.P. : Lea carded spinning product.  

 
Finally, the current investigation stated the following conclusions or remarks: 
 
 The study of partial correlation coefficient provides a better understanding compared to simple correlation 

coefficient. 
 The results of the supposed regression models differed according to the category of the used cotton variety. 
 The current results helps the spinner to predict the spinning performance using the available fiber properties as 

well as choosing cotton that are best suited to the manufacture of the end products. 
 Statistically, goodness of fit was satisfied for all regression models under the present investigation.  
 The residuals content (1-R2) may be attributed to three reasons being the committed errors during measuring 

fiber and yarn properties, some considerable fiber properties were not into account and/ or unknown variation 
(random error). 

 The stepwise regression procedure determined the minimum number of fiber characters that are accounted for 
the most variation of various yarn properties which save the time and effort. 
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