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ABSTRACT 
 

The present investigations were carried out to determine prediction equation and the relative 
contribution of three fiber properties to predict yarn strength, yarn neps and yarn evenness. Six cotton 
varieties i.e., Giza93, Giza 87, Giza 88, Giza70 as extra-long staple varieties and Giza 80 and Giza 90 
as long staple under carded ring spinning system were used during 2015 season. The full model 
regression and stepwise multiple linear regression model were used to satisfy the target of this work. 
The obtained results indicated that fiber length, fiber strength and micronaire value had the greatest 
influence on yarn strength, yarn evenness C.V. % and number of neps for the extra-long and long 
staple cotton varieties. All calculated models of regression were significant and reflected large part of 
the variation of studied yarn properties expressed as high values of R2. 

The prediction study helps in the industrial applications in the textile industry because it allows 
of the most important yarn cotton qualities i.e., (yarn strength, yarn evenness C.V. % and number of 
neps) using the inputs of the most important cotton fiber qualities i.e., (fiber length, fiber strength and 
microner value). 
 
Keywords: Fiber properties, Yarn strength, Neps, Evenness, Cotton and Regularity. 

 
Introduction 
 

Fiber physical and yarn strength properties play an exceptionally important role as principle 
determinants of textile product quality. Yarn nep count and evenness are the most important features 
that influence the appearance of yarns and consequently the quality of the end product, especially in 
fine yarns which are needed in manufacturing fine and luxurious end products. Information 
concerning the relative contribution of fiber properties to yarn strength, yarn nep count, and evenness 
in different types of spinning systems for various categories of cotton (extra-long staple and long 
staple), is one of the important targets for cotton breeders to predict 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. 

Multiple regression is an important tool for predicting the quality characteristics of cotton yarns 
by knowing the characteristics of raw cotton fibers. 
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 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. 

Ahmed et al. (1984) stated that micronaire value exerted the greatest influence, wethear directly 
or indirectly, upon yarn neppiness, followed by fiber length which had a moderate effect. Mansour 
(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. Seif (1984) found that fiber strength and micronaire 
values and their interaction arose as the prominent factors contributing to yarn strength different 
counts and twist. Hegab et al. (1985) found that fiber strength, fiber length and their interaction were 
the contributors to yarn strength in Giza 70. Abdel-Fattah (1988) found that 2.5% span length was the 
most contributors to yarn strength. Mustafa and Kadoglu (2006) study prediction the yarn quality 
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properties depending on H.V.I. After the goodness of fit statistics very large R2 (coefficient of 
multiple determination) and adjusted R2 values were observed. Furthermore, analysis of variance 
showed that our equations were significant at 0.01 level of probability. El-sayed et al. (2009) reported 
that AFIS and HVI fiber properties can be used for the prediction of yarn properties successfully. The 
relative order of yarn characteristics were the same at the count level. 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. Ochola et al. (2012), study the relationship 
between fiber properties and yarn imperfections. The sensitivity analysis for statistical models showed 
that yarn twist, micronaire value, fiber maturity, trash area, fiber length, fiber strength and fiber 
yellowness are the influential factors for affecting yarn imperfections. The model for the number of 
neps (R = 0.68) was influenced positively by: yarn twist, fiber maturity, spinning consistency, fiber 
length, fiber uniformity, trash area, trash grade and fiber yellowness. Yarn count, fiber micronaire, 
fiber strength, fiber elongation and reflectance had a negative influence on the model for the number 
of neps. Magdi and Abd-Ellatif (2013) reported that predicting yarn strength from fiber properties is 
essential and bundle fiber strength gives better results than single fiber strength in predicting yarn 
tenacity. Hassan and Hager (2014) reported that fineness and micronaire reading were the most 
effective fiber properties that negatively associated with lea product. The stepwise regression 
approach accepted fiber elongation, fiber strength and micronaire reading as the determinant factors 
of lea product. Hager and Hassan (2016) reported that hairiness in yarns correlated negatively and 
highly significant with fiber length. Hairiness in yarns correlated positively and highly significant 
with short fiber content. Fiber strength, micronaire value, elongation and uniformity index, correlated 
negatively and highly significant with hairiness index. The regression models were significant and 
explained large part of the variations an yarn hairiness expressed as high values of R2 and near values 
of the corresponding adjusted R2 indicating the validity and goodness of fit for these models. Hanen et 
al. (2017) stated that short fiber index and fiber strength have both significant effects on yarn strength 
but these two effects are opposite. Indeed, stronger fibers give stronger yarns. While, shorter fibers 
gave weaker yarn. So, the longest fibers produced the best evenness.  Gizem et al. (2018) found that 
fiber properties are influential factors for yarn properties. Fiber length, fineness, strength and maturity 
affect yarn tenacity, evenness, imperfections and hairiness. Ibrahim (2018) showed that the longest 
fibers gave the highest mean values of fiber bundle strength (g/tex), fiber stiffness, fiber toughness 
(g/tex), single yarn strength (cN/tex) and lea product and the lowest mean values for yarn C.V. (%), 
yarn unevenness (%) and hairiness . 

The aim of this investigation was to use some cotton fiber properties i.e., fiber length, fiber 
strength and micronaire value to predict strength and regularity of carded yarn for six Egyptian cotton 
varieties i.e.,  Giza 93, Giza 87, Giza 88,  Giza 70, Giza 80 and Giza 90. 
 
 
Materials and Methods 
 

The present study was carried out on two categories of Egyptian cotton varieties, extra-long 
staple i.e., Giza 93, Giza 87 and Giza 88 and long staple cottons i.e., Giza 80 and Giza 90 at 
laboratories of Cotton Technology Division of the Cotton Research Institute. Cotton samples were 
obtained from the commercial cotton samples during 2015 season. Carded yarns were spun at one 
count (60s) with 3.6 twist multiplier using ring spinning system. 

Three yarn quality properties were used as dependent variables in the current study, yarn skein 
strength (y1), yarn evenness C.V. % (y2) and yarn neps count (y3). Yarn skein strength was measured 
on the Good Brand Lea Tester to determine the lea strength in pounds (A.S.T.M. 1967, D1578). Yarn 
neps count and yarn evenness (C.V. %) were measured by Uster tester 3 according to the standard 
methods testing of textile material (A.S.T.M. 1986, D- 1425- 60 T).  
Data were recorded for three fiber properties as independent variables viz. upper half mean length 
(mm) (x1), fiber strength (g/tex) (x2), maicronaire value (x3). Fiber properties were tested using H.V.I. 
Instrument system according to A.S.T.M. (D-4603-86-1776-98) to determine fiber length (mm), fiber 
strength (g/tex) and maicronaire value according to the Standard Methods Testing of Textile Material 
(A.S.T.M.D-1440-65). 
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Statistical Analysis 
 

The full model regression and stepwise multiple linear regression were used to evaluate 
the relative contribution of the aforementioned fiber properties (x1, x2 and x3) as explanatory 
variables on each of the three yarn quality characters (yarn skein strength (y1), yarn neps 
count (y2) and yarn evenness (y3) as dependent variables. 
1. Full model regression was applied as outlined by Draper and Smith (1981) to predict the 

quality yarn properties using 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. 

2. Stepwise multiple linear regression analysis was used to determine which of the fiber 
properties accounted for the majority of the total variation of yarn quality properties as 
described by Draper and Smith (1981). 

  
 Results and Discussion 
 

Data in Table (1) indicate the correlation coefficients among three fiber properties (fiber length, 
fiber strength and micronaire value) and three yarn quality properties (yarn strength, yarn evenness 
and number of neps) of extra-long staple cotton varieties i.e., (Giza 93, Giza 87, Giza 88, and Giza 
70) and long staple cotton varieties i.e., (Giza 80 and Giza 90.( 
The obtained results in this research work will be presented and discussed herein in six categories as 
follows: 

1. Relationship between yarn strength (y1), yarn evenness C.V. % (y2) and yarn neps (y3) with 
fiber length (x1) for six cotton varieties: 

Data in Table (1) revealed that there were positive highly significant correlations (0.796 and 
0.883) between yarn strength and fiber length for only Giza 88 and Giza 90, respectively. These 
results could be explained on the base that the tallest fiber is the finest and strongest.  The yarn 
strength increase with increase the fiber length as result of increase the friction and bonding points 
along the length of the fiber during yarn manufacturing. 
These results were in agreement with those obtained by, Ibrahim (2018) who reported that the 
increase in fiber length increase yarn strength. Also, the results are in harmony with those obtained by 
Hegab et al. (1985) and Abdel-Fattah (1988) who found that fiber length was the most contributors to 
yarn strength. 

Data in the same table showed a positive significant correlation coefficients (0.761, 0.852 and 
0.732) between yarn evenness C.V. % and fiber length for (Giza 93, Giza 70 and Giza 80), 
respectively. On the other hand negative significant correlation coefficients (-0.839, -0.706 and -
0.678) were recorded between yarn evenness C.V. % and fiber length for (Giza 87, Giza 88 and Giza 
90), respectively. This result means that increase cotton fiber length decrease yarn evenness C.V. % 
and vice-versa for Egyptian cottons (Giza 87, Giza 88 and Giza 90 .)  

These results are in line with those obtained by, Mansour (1984) who found that fiber length, 
fiber strength and micronaire value were the most influential on yarn evenness C.V. % in spite of their 
rank which differed from one variety to another . 

It is worthy to mention that a negative high significant correlation coefficients (-0.876, -0.820, -
0.719, -0.819, -0.782 and -0.858) were recorded between yarn neps and fiber length for (Giza 93, Giza 
87, Giza 88, Giza 70, Giza 80 and Giza 90), respectively. Increase fiber length decrease number of 
yarn neps. These results could be explained on the base that the longest fibers are always more regular 
and have less susceptibility to the formation of neps during yarn manufacturing and vice-versa. 

2. Relationship between yarn strength (y1), yarn evenness C.V. % (y2) and yarn neps (y3) with 
fiber strength (x2) for six cotton varieties: 

 Positive highly significant correlation coefficients were calculated between yarn strength and 
fiber strength for Giza 87, Giza 88 Giza 70 Giza 80 and Giza 90 (0.684, 0.786, 0.765, 0.882 and 
0.812), respectively. These results could be explained on the base that the strongest fibers always 
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translate to stronger cotton yarns and vice-versa. The results are in harmony with those obtained by 
Hegab et al. (1985) and Fares et al. (2010) who found that fiber strength was the most contributors to 
yarn strength. 

There were a negative significant correlation coefficients (-0.682, -0.592, -0.847, -0.684, and -
0.618) between yarn evenness C.V. %and fiber strength for Giza 87, Giza 88 Giza 70 Giza 80 and 
Giza 90, respectively. Increasing fiber strength decrease yarn evenness C.V. % and vice-versa.. These 
results could be explained on the base that the highest fiber strength always has more regular 
appearance and vice-versa. 

These results were generally in line with those obtained by, Mansour (1984) who found that 
fiber length, fiber strength and micronaire value were the most influential on yarn evenness C.V. %in 
spite of their rank which differed from one variety to another.  

Concerning, the correlation between yarn neps and fiber strength there were a negative 
significant correlations coefficients (-0.709, -0.740, -0.628, -0.835, -0.748 and -0.785) for (Giza 93, 
Giza 87, Giza 88, Giza 70, Giza 80 and Giza 90), respectively as shown in Table (1). Increasing fiber 
strength decrease number of neps and vice-versa. 

The results are in compatible with those obtained by Ochola et al. (2012) who reported that 
fiber strength had a negative influence on the model for the number of neps.  

 

3. Relationship between yarn strength (y1), yarn evenness C.V. % (y2)  and yarn neps (y3) with 
micronaire value (x3) for six cotton varieties: 

 
The relationship between yarn strength and micronaire value was positive (0.800) for Giza 88, 

while it was negative (-0.762) for Giza 70. 
With respect to the data in Table (1) there were a positive significant correlation coefficients 

(0.864 and 0.759) between yarn evenness C.V. % and maicronaire value for (Giza 93 and Giza 70), 
respectively. On the other hand, there were negative significant correlation coefficients (-0.617, -
0.794, -0.664 and -0.749) between the same characters for (Giza 87, Giza 88, Giza 80 and Giza 90), 
respectively. 

 
Table 1: Correlation coefficient between three fiber properties (fiber length, fiber strength and 

maicronaire value) and three yarn properties (yarn strength, yarn evenness C.V. %, and 
number of neps) for six Egyptian cotton varieties using carded ring spinning system    

Cotton 
varieties 

Fiber properties 
 

 Yarn properties 

Fiber length 
(x1) 

Fiber 
strength 

(x2) 

Micronair 
value 
(x3) 

Giza 93 

Yarn strength        (y1)  0.573  0.148  0.373 

Yarn evenness C.V. %  (y2)  0.761**  0.869**  0.864** 

Number of neps    (y3) -0.876** -0.709*  0.615* 

Giza 87 
Yarn strength       (y1)  0.266  0.684*  0.254 
Yarn evenness C.V. %  (y2) -0.839** -0.682* -0.617* 
Number of neps  (y3) -0.820** -0.740* -0. 77** 

Giza 88 

Yarn strength  (y1)  0.796 **  0.786**  0.800** 
Yarn evenness C.V. %  (y2) -0.706* -0.592 -0.794** 

Number of neps  (y3) -0.719* -0.628* -0.813** 

Giza 70 

Yarn strength  (y1)  0.237  0.765** -0.762** 

Yarn evenness %  (y2)  0.852** -0.847**  0.759** 
Number of neps  (y3) -0.819** -0.835**  0.712* 

Giza 80 
Yarn strength  (y1)  0.205  0.882**  0.283 
Yarn evenness C.V. %  (y2)  0.732* -0.684* -0.664* 
Number of neps  (y3) -0.782** -0.748** -0.608* 

Giza 90 

Yarn strength  (y1)  0.883**  0.812**  0.357 

Yarn evenness C.V. %  (y2) -0.678* -0.618* -0.749** 
Number of neps  (y3) -0.858** -0.785** -0.829** 
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In this connection similar results were proclaimed by those, Mansour (1984) who found that 
micronaire value was the most influential on yarn evenness C.V. % in spite of their rank which 
differed from one variety to another. 

Negative significant correlation coefficients (-0.770, -0.813, -0.608 and -0.829) were found 
between number of neps and maicronaire for (Giza 87, Giza 88, Giza 80 and Giza 90). Conversely, a 
positive significant correlation coefficients (0.615 and 0.712) were noticed between number of neps 
and maicronaire for (Giza 93 and Giza 70), as shown in Table (1).  

The results are in compatible with those obtained by Ahmed et al. (1984) who reported that 
micronaire value exerted the greatest influence, wethear directly or indirectly, upon yarn nippiness. 
Likewise, Ochola et al. (2012) reported that fiber micronaire had a negative influence on the model 
for the number of neps.  
 

4. The stepwise multiple liner regression to predict yarn strength (yi) using three fiber 
properties: Fiber length (x1), fiber strength (x2) and micronaire value (x3) for six Egyptian 
cotton varieties as shown in Table (2): 

 
Concerning the best one variable, results in Table (2) cleared that fiber strength (x2) was the 

best and important one variable fiber trait contributing to yarn strength (y1) of cotton varieties (Giza 
87 and Giza 70). On the other hand, the fiber length (x1) this one variable had the greatest influence 
on yarn strength (y1) of cotton varieties (Giza 93, Giza 80 and Giza 90).  

These results were in agreement with those obtained by, Hegab et al. (1985) and Abdel-Fattah 
(1988) who reported that fiber length was the most contributors to yarn strength. 

With regard to the best two variables it could be concluded that the fiber strength (x2) and 
micronaire value (x3) were the most important fiber trait contributing to yarn strength (y2) of cotton 
varieties (Giza 87,Giza 88 and Giza 80). On the contrary, the best two variables fiber length (x1) and 
fiber strength (x2) were the most important fiber trait contributing to yarn strength (y2) of cotton 
varieties (Giza 93, Giza 70 and Giza 90). The six models accounted for 54, 73, 86, 87, 92 and 85 of 
the total variation of yarn strength (y2) expressed as R2 for cotton varieties (Giza 93, Giza 87, Giza 88, 
Giza 70, Giza 80 and Giza 90), respectively. 

Similar results were in harmony with those obtained by Seif (1984), Hegab et al. (1985) and 
Abdel-Fattah (1988) who reported that fiber length and fiber strength were contributors to yarn 
strength. 

As for three variables, all six regression models indicate that the three variables were significant 
and reflected the most variation of the yarn strength (y3) expressed as high values of the R2 which 
ranged from 64% to 95%.  

The current results are in harmony with those obtained by El-sayed (2009) who found that AFIS 
and HVI fiber properties can be used to prediction of yarn properties.  

 
Table 2: Stepwise multiple liner regression to predict yarn strength (Yi) using three fiber properties: 

fiber length (x1), fiber strength (x2) and micronaire value (x3) for six Egyptian cotton 
varieties under carded ring spinning system.  

Cotton 
varieties 

The best variable 
R2 

% 
The best two variables 

R2 

% 
Three variables 

R2 

% 

Giza 93 Y1=783.5+64 (x1) 43 Y2=324+38(x1)-431(x2) 54 Y3=3089-180(x3)-53.4 (x2)+85.8 (x1) 64 

Giza 87 Y1=1445.6+33 (x2) 57 Y2=824+37(x2)+140(x3) 73 Y3=514+84(x3)+37.2(x2)+13.8(x1) 83 

Giza 88 Y1=1262.4+486(x3) 64 Y2=548.7+335(x3)+27.4(x2) 86 Y3=194+282(x3)+21.1(x2)+23.5(x1) 88 

Giza 70 Y1=1477+33.4 (x2) 67 Y2=2363+41(x2)+98(x1) 87 Y3=2572+13(x3)+43.3(x2)+100(x1) 88 

Giza 80 Y1=561.8+47.3 (x1) 78 Y2=379.6+64.4(x2)-126(x3) 92 Y3=1903.4+67.4(x2)-97(x3) -1.2(x1) 95 

Giza 90 
Y1= -2629.2+163 
(x1) 

78 Y2=1797+114(x1)+17.6(x2) 85 Y3=718.5+64(x1)+43.6(x2)-130(x3) 
90 
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5. The stepwise multiple liner regression to predict yarn evenness C.V. %  (yi) using three fiber 
properties: Fiber length (x1), fiber strength (x2) and micronaire value (x3) for six Egyptian 
cotton varieties, as shown in Table (3): 

As for the best one variable, the results in Table (3) indicated that fiber strength (x2) was the 
most important fiber trait contributing to yarn evenness C.V. %  (y1) for cotton varieties (Giza 87, 
Giza 70 and Giza 80). While, fiber length (x1) was the one variable which had the greatest influence 
on yarn evenness (y1) for cotton varieties (Giza 93 and Giza 90). The current results are partly in 
accordance with those reported by El-Hariry et al. (1990) who reported that yarn evenness C.V. %  
differed according to the used cotton varieties.  

With respect to the best two variables i.e., fiber length (x1) and fiber strength (x2) were the most 
two variables effective in yarn evenness C.V. % (y2) of cotton varieties (Giza 93, Giza 87, Giza 70 
and Giza 80), the four models accounted for (77, 78, 75 and 70 percent), respectively of total variation 
of yarn evenness (y2) expressed as R2. On the other hand, fiber length (x1) and maicronaire value (x3) 
were the best two important fiber traits contributing to yarn evenness C.V. % of cotton varieties (Giza 
88, and Giza 90) with R2 74 for both cotton varieties, respectively.  

For three variables, all postulated regression models the three variables were significant and 
reflected the most variation of the yarn evenness C.V. % (y3) expressed as high values of the R2 

ranged from 75% to 87%.  
The current results are in harmony with those obtained by Mansour (1984) and El-Hariry et al. 

(1990) who reported that fiber length, fiber strength and micronaire value were the most influential on 
yarn evenness. 

 
Table 3: Stepwise multiple liner regression to predict yarn evenness C.V. %  (Yi) using three fiber 

properties: fiber length (x1), fiber strength (x2) and micronaire value (x3) for six Egyptian 
cotton varieties under carded ring spinning system.                                                            

Cotton 
varieties 

The best variable 
R2 

% 
The  best  two variables 

R2 

% 
Three variable 

R2 

% 

Giza 93 Y1 = 19.60-0.132  (x1) 68 
Y2 = 15.70- 0.275(x1)+0.192 

(x2) 
77 

Y3 =14.3+0.167 (x3)+0.205 
(x2)-0.268(x1) 

87 

Giza 87 Y1 =38.93-0.517 (x2) 57 
Y2 = 60.76-0.579 (x2)-0.539 

(x1) 
78 

Y3= 56.85-0.588 (X2)-0.298 
(x1)-1.32 (x3) 

86 

Giza 88 Y1 =106.8-26.4 (x3) 66 Y2 = 148.6-19.4 (x3)-19.4 (x1) 74 
Y3= 148.4-18.8 (X3) -1.24 

(x1)-0.55 (x2) 
75 

Giza 70 Y1 = 19.21-0.069(x2) 57 
Y2 = 33.80-0.101 (x2)- 0.370 

(x1) 
75 

Y3= 42.43-0.166 (X2)-0.472 
(x1)-0.55 (x3) 

80 

Giza 80 Y1 = 20.46-0.0970(x2) 46 
Y2 = 11.09-1411 (x2)+0.355 

(x1) 
70 

Y3= 13.90-0.1642 
(x2)+0.262(x1)+0.255(x3) 

77 

Giza 90 Y1 = 30.2-0.467 (x1) 56 
Y2 = 29.84-0.415 (x1) -0.300 

(x3) 
74 

Y3= 32.02-0.523 (X1) -0.495 
(x3)+0.051 (x2) 

85 

 

6. The stepwise multiple liner regression to predict number of neps (yi) using three fiber 
properties: fiber length (x1), fiber strength (x2) and micronaire value (x3) for six Egyptian 
cotton varieties, as shown in Table (4): 

As for the best one variable, results in Table (4) indicated that fiber strength (x2) was the most 
important fiber property contributing to number of neps (y1) for cotton varieties (Giza 87, Giza 70 and 
Giza 80). Also, fiber length (x1) had the greatest influence on number of neps (y1) of cotton varieties 
(Giza 93 and Giza 90). 

The best one and two variables effecting number of neps differed according to the used cotton 
varieties El-Hariry et al. (1990). 
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The two variables i.e., fiber strength (x2) and maicronaire value (x3) were the best important 
fiber traits contributing to number of neps of cotton varieties (Giza 87 and Giza 80). The stepwise 
regression approach accepted fiber length (x1), fiber strength (x2) as the most effective in number of 
neps (y2) of cotton varieties (Giza 93, Giza 70 and Giza 90).  The six models accounted for 78, 80, 74, 
80, 77 and 80 expressed as R2 of the total variation of number of neps (y2) for six cotton varieties, 
Giza 93, Giza 87, Giza 88, Giza 70, Giza 80 and Giza 90, respectively. 

In this connection, similar results were found by Ahmed et al. (1984) stated that micronaire 
value exerted the greatest influence, wethear directly or indirectly, upon yarn nippiness. 

With respect to the three variables, it is worthy to mention that regression models for the three 
variables were significant and reflected the most variation of the number of neps (y3) expressed as 
high values of R2 which ranged from 75% to 84%.  

These results were generally in line with those obtained by, El-sayed (2009) who found that 
AFIS and HVI fiber properties can be used to prediction of yarn properties.  
 
Table 4: Stepwise multiple liner regression to predict number of neps (Yi) using three fiber 

properties: fiber length (x1), fiber strength (x2) and micronaire value (x3) for six Egyptian 
cotton varieties under carded ring spinning system. 

Cotton 
varieties 

The best 
variable 

R2  
% 

The  best  two 
variables 

R2 

% 
Three variable 

R2 

% 

Giza 93 
Y1 = 65.47 
-1.54(x1) 63 

Y2  = 50.88- 2.07 
(x1)+ 2.99(x2) 78 

Y3 = 12.40-1.87 (x1)+1.06         
(x2)+4.6 (x3) 84 

Giza 87 
Y1 = 65.05 
-1.361(x2) 65 

Y2  = 78.52-1.446 
(x2) –3.02(x3) 80 

Y3 = 67-1.446 (x2)-5.10 (x3)+0.51 
(x1) 81 

Giza 88 
Y1 = 106.8 
-26.4(x3) 66 

Y2  = 148.6-19.4 (x3)-
1.9 (x1) 74 

Y3 = 148.4-18.8 (x3)-1.24 (x1)-0.55 
(x2) 75 

Giza 70 
Y1 = 133.4 
-2.56(x2) 

70 
Y2 = 297.9-2.91 
(x2) -4.18(x1) 

80 
Y3 = 356.1-3.35 (x2)-4.87 (x1)-3.7 
(x3) 

81 

Giza 80 
Y1= 48.18 
-0.986 (x2) 56 

Y2 = 53.72-1.506 
(x2)+3.83(x3) 77 

Y3 = 11.52-1.589 (x2)+3.02 
(x3)+1.55 (x1) 82 

Giza 90 
Y1 = 104.24 
-3.35(x1) 74 

Y2 = 87.56-2.36 (x1)-
0.352(x2) 80 

Y3 = 85.1+0.295 (x3)-0.411 (x2)-
2.25 (x1) 81 

 

Conclusion 

1. The current results help 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. 

2. The results of the supposed regression models differed according to the category of cotton 
variety. 

3. Statistically, goodness of fit was satisfied for all regression models under study. 
4. 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. 
5. 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). 
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