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ABSTRACT 
Two Egyptian long staple cotton varieties (Giza 86 and 

Giza 80) were blended with imported Greek and Russian 
cottons at 100, 75, 50, 25 and 0 percent of Egyptian cotton 
component in blend. The objective of the study was to 
determine the effect of blending, with different 
percentages, on fiber and yarn properties. The study was 
set up as split plot design, where the varietal blends were 
allocated to the main plots and the blending percentages 
assigned to the subplots. 

Fiber properties, i.e., fiber length, uniformity and fiber 
strength values decreased, whereas fiber elongation, 
mirconaire value and neps count increased, with 
increasing imported upland cotton percentage in the 
blend. Differences were also found between Egyptian 
cotton cultivars where Giza 86 gave higher values for fiber 
length and strength values, but lower micronaire and neps 
values compared to Giza 80. 

Concerning yarn characteristics, most of the studied 
yarn properties were not affected by varietal blends, 
blending percentages and their interaction. However, 
number of neps places were lower for introduced cotton 
compared to Egyptian cotton. Yarn elongation varied 
significantly with the percentage of imported cotton in the 
blend and was highest (5.94) with 50:50% Egyptian to 
introduced cotton. 

The correlation between blended fiber properties and 
yarn characteristics varied according to varietal blend, 
but, generally, showed negative correlation between single 
yarn strength and fiber micronaire value (-0.54), and 
between yarn uniformity and blended fiber elongation (-
0.58). 

Keywords: Cotton blends, yarn properties, fiber 
properties, blending percentage. 

INTRODUCTION 
The cotton industry in Egypt during the last decade 

suffered major reduction in both area allocated for 
cotton cultivation and total exported quantities, and that 
was accompanied by an increase in imported upland 
cottons  (E.C.G, 2015 and CATGO, 2016). Several 
reasons contributed to the difficulties facing the cotton 
industry in Egypt including increase in production 
expenses, deterioration of cultivated varieties in yield 
and quality and lower demand for Egyptian cotton in 
international markets due to its higher prices compared 

to other cottons of nearly similar quality properties 
(CATGO, 2008 and E.C.G, 2015). 

Imported upland cottons are of inferior fiber quality 
characteristics compared to Egyptian cotton. Hence 
blending between the two categories of cotton lint may 
offer an opportunity to obtain yarns with higher quality 
than that of upland cotton and of lower prices (Hsien et 
al., 2000). However, blending of cottons with different  
quality characteristics may have an effect on fiber 
characteristics of the blend and resulting yarn quality 
(Majumdar, 2004 and Nomer and Abd El-Hamid, 
2005). Ureyen and Kadoglu (2006) reported that cotton 
yarn properties were significantly affected by fiber 
properties such as strength, elongation and fineness, and 
to a lesser extent by uniformity, length and short fibers 
content. 

Similarly, Faulkner et al. (2012) found that yarn 
properties were most frequently correlated to fiber 
length, strength and fineness. Cai et al. (2013) stressed 
the importance of fiber length as a key property for yarn 
production and quality. 

The present study was carried out to investigate the 
blending of two Egyptian long staple cotton cultivars 
(Giza 86 and Giza 80) with imported upland cotton 
from Greece and Russia, on fiber quality and properties 
of yarn. 

MATERIALS AND METHODS 
The present investigation was carried out during 

2010 and 2011 to study the effect of blending two long 
staple Egyptian cotton (Gossypium barbadense) 
cultivars (Giza 86 and Giza 80) with introduced upland 
cotton (Gossypium hirsutum) from Greece and Russia. 

Blending percentages were 0, 25, 50, 75 and 100 % 
introduced upland cotton in blend. Egyptian cotton 
cultivars were grown at the Agricultural Research 
Station, Alexandria University during the summer 
seasons of 2010 and 2011. Seed cotton was ginned and 
the resulting lint was adjusted to grade Good by an 
expert committee from CATGO (Cotton Arbitration and 
Testing General Organization). Introduced Cotton was 
supplied by Cotton Exporters Federation. Blending was 
performed by the Sandwich blending technique based 
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on the standard method designated by the A.S.T.M 
(1984) standards (D-1441).  

The fiber properties of  blends were measured by 
H.V.I (High Volume Instrument) model 1000. These 
included fiber length (as upper half mean, UHM), 
uniformity percentage (UI), fiber strength (FS), fiber 
elongation (FE), fiber fineness (micronaire value, MIC) 
and neps count (N). Varietal blends were then spun at 
the spinning laboratory of "Cotton Arbitration and 
Testing General Organization" Smouha , Alexandria. 
The skein test was made according to A.S.T.M. 
Designation (D – 1578) using the Good Brand Lea 
Tester. Lea product was estimated by spinning lint 
cotton into carded yarns with count 60 and 3.6 twist 
factor.  Yarn tests were carried out at "Textile 
Consolidation Fund (Elsyouf) Alexandria. 

Yarn quality characters measured included Yarn 
evenness (YU), Number of neps places/1000 meter 
(YN), Break factor (BF), Single yarn strength (R.K.M) 
and Yarn elongation (YE). 

 Data were statistically analyzed as split-plot design 
with three replications using SAS (Statistical Analysis 
System) version 8.1 (2000), according to the procedure 
proposed by Gomez and Gomez (1984). L.S.D was used 
for comparing between means of main factors and their 
interaction at (5%) level of probability. 

RESULTS AND DISCUSSION 
Analysis of data showed that all studied fiber 

characteristics were significantly affected by varietal 
blends, except fiber length expressed as upper half 
mean (UHM) and fiber elongation, blending 
percentages and the two factor interaction (Table 1). 
The data revealed that imported upland cottons, i.e. 
Greek or Russian, had inferior fiber characteristics 
compared to Egyptian cultivars, where they gave lower 
fiber length, uniformity and fiber strength values, but 
gave higher elongation, micronaire and neps values. 
These results were in accordance with those reported  
by several investigations (EL-Bagoury, 1992 and 
Nomeir and Abd EL-Hameed, 2005) who found that 
blending of Egyptian cotton with upland cottons, or 
even lower grades of Egyptian cotton, significantly 
reduced fiber properties of the blend.  Characteristics of 
varietal blends was primarily influenced by the 
properties of  Egyptian cultivar where blends with Giza 
86 gave higher fiber strength values and lower 
micronaire and neps compared to the blends with Giza 
80, and that could be attributed to the better fiber 
quality properties of Giza 86 compared to Giza 80. 

Concerning blending percentages, the results 
presented in (Table 1) clearly showed that increasing 
the percentage of introduced cotton in the blend led to a 
significant and gradual decrease in fiber properties. The 

data indicated that fiber length, uniformity and strength 
significantly decreased, while fiber elongation, 
micronaire value and neps count significantly increased 
with increasing the upland cotton component in the 
belnd. However, fiber elongation showed statistically 
similar values for 75:25% and 50:50% blends to 100% 
Egyptian cotton. Similar findings were reported by 
Shalaby (1985) and Samra and Ashour (1987) who 
found that blends of Egyptian cotton cultivars with 
imported upland cottons of different sources and 
percentages, led to deterioration of quality 
characteristics of fibers, such as fiber length, fiber 
bundle strength and micronaire reading. They explained 
that by the lower maturity of introduced cottons 
compared to Egyptian cotton, which was confirmed, 
also, by the findings of Nomeir and Abd El-Hameed 
(2005). 

Concerning yarn characteristics, most of the studied 
properties of yarn were not affected by varietal blends, 
blending percentages or their interaction (Table 2). 
However, number of neps places were lower for 
imported cotton compared to Egyptian cotton. That may 
be explained by the observed trash content (not 
included) which was higher in Egyptian cotton 
compared to pneumatically –cleaned imported upland 
cotton. Moreover, yarn elongation varied significantly 
with the percentage of imported cotton in the blend and 
was highest (5.94) with 50:50% Egyptian to importeded 
cotton. 

 The varietal blend x blending percentage interaction 
showed significant variation only in yarn elongation, 
where the highest value was obtained with 50:50% 
blending of Giza 80 and Russian cotton, whereas the 
lowest value was obtained, at the same blending 
percentage, for Giza 86 and Greek cotton blend. That 
indicates the lower fiber maturity of imported Russian 
cotton compared to that of imported Greek cotton. 
Ozcelik and Kirtay (2006) reported the Greek cotton 
was of suitable maturity ratio for enhancing yarn 
elongation property. 

The correlation between blended fiber properties 
and yarn characteristics (Table 3, a, b,c and d) showed 
variable outcomes according to the varietal blend. In 
Giza 86 x Greek cotton blend, yarn elongation was 
positively and significantly correlated with blended 
fiber uniformity index (0.60). In Giza 86 x Russian 
cotton blend, yarn evenness was negatively and 
significantly correlated with blended fiber elongation (-
0.58) and, similarly, single yarn strength was negatively 
and significantly correlated with fiber micronaire value             
(-0.54), indicating the lower maturity of blended fibers. 
In Giza 80x Greek cotton blend, yarn elongation was 
positively and significantly correlated with fiber 
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strength (0.63) whereas yarn evenness was negatively 
and significantly correlated with blended fiber length (-
0.64) indicating the higher short fibers in Greek cotton 
leading to a higher variation in number of thin and thick 
places of the resulting yarn.  

The fourth varietal blend, i.e. Giza 80 x Russian 
cotton showed insignificant relationship between 
studied fiber and yarn properties of blend. Several 
researchers reported the influence of fiber properties on 
yarn characteristics. Cai et al. (2013) showed that 

variations in fiber length distributions play an important 
role in determining yarn properties, such as strength and 
irregularity. Dever (2013) stated that fiber elongation 
was a critical character that determines the amount of 
energy required to break a yarn and is important to 
processing performance. Similarly, Sharma (2013) 
reported that several characters such as fiber length, 
fineness, uniformity, maturity and strength will affect 
the properties of spun yarn. 

Table 1. Effect of varietal blends and blending percentages on fiber properties 
Blending 

Percentages (Bp) Varietal 
Blends (VB) 

E I 

UHM 
(mm) 

UI 
(%) 

FS 
(g/ tex) 

FE 
(%) MIC N/ gram 

G86 × Greek 

100 
75 
50 
25 
0.0 

0.0 
25 
50 
75 

100 

33.05 
33.24 
32.47 
31.12 
29.83 

88.83 
85.96 
86.03 
85.00 
83.26 

45.43 
41.93 
38.63 
38.40 
31.96 

5.86 
6.16 
6.16 
6.26 
6.36 

3.36 
3.90 
4.04 
4.32 
4.31 

62.00 
86.33 

104.33 
126.33 
224.66 

Mean  31.95a(1) 85.82 a 39.27 a 6.17 a 3.99 b 121 c 

 
G86 × Russ. 

100 
75 
50 
25 
0.0 

0.0 
25 
50 
75 

100 

33.53 
32.60 
31.19 
32.30 
29.18 

87.83 
86.70 
85.13 
84.23 
82.80 

45.60 
44.86 
42.73 
36.00 
31.13 

6.20 
5.95 
6.23 
5.83 
6.36 

3.66 
3.81 
3.89 
4.19 
4.32 

63.00 
80.33 

112.66 
186.33 
261.66 

Mean  31.76 a 85.34 a 40.06 a 6.12 a 3.98 b 141 c 

G80×Greek 

100 
75 
50 
25 
0.0 

0.0 
25 
50 
75 

100 

32.69 
32.59 
32.10 
31.07 
29.76 

86.46 
83.26 
85.96 
84.36 
83.70 

38.93 
36.10 
37.60 
35.03 
33.06 

5.40 
6.13 
6.46 
6.03 
6.30 

4.82 
4.69 
4.63 
4.58 
4.37 

80.66 
145033 
155.33 
197.33 
249.66 

Mean  31.65 a 84.75 a 36.15b 6.07 a 4.62 a 166 b 

G80× Russ. 

100 
75 
50 
25 
0.0 

0.0 
25 
50 
75 

100 

32.92 
30.67 
31.13 
30.88 
29.21 

84.13 
83.83 
83.33 
82.56 
82.26 

39.03 
36.83 
36.90 
34.66 
31.36 

5.40 
5.36 
5.36 
5.86 
6.26 

4.68 
4.67 
4.60 
4.52 
4.39 

85.00 
161.66 
198.66 
240.66 
276.00 

Mean  30.97 a 83.23 b 35.76b 5.64 a 4.58 a 192 a 
100 0.0 33.05 a 86.82 a 42.25 a 5.72 c 4.13 c 73 e 
75 25 32.28 b 85.12 b 39.93b 5.91bc 4.27 b 118 d 
50 50 31.73 bc 84.94 b 38.97b 6.00bc 4.29 b 143 c 
25 75 31.35 c 84.04bc 36.03 c 6.04ab 4.35 ab 188 b 

Blending 
percentages 

(Bp) 
0.0 100 29.50 d 83.00 c 31.88d 6.33 a 4.41 a 253 a 

L.S.D0.05 Blending percentage 0.69 1.15 1.42 0.31 0.10 19.07 
L.S.D0.05 Varietal blends n.s 1.10 2.07 n.s 0.23 21.84 
L.S.D0.05 (VB* Bp) 1.72 2.72 6.21 0.30 0.80 57.79 

(1) Means followed by the same letter(s) are insignificantly different at 0.05 level of probability. 
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Table 2. Effect of varietal blends and blending percentages on yarn characteristics 
Blending 

Percentages (Bp) Varietal 
Blends (VB) E I 

YU 
(%) 

YN/ 1000 
meter 

BF 
(g) RKM YE 

(%) 

G86 × Greek 

100 
75 
50 
25 
0.0 

0.0 
25 
50 
75 

100 

18.36 
18.43 
17.96 
19.26 
18.10 

2547.66 
1946.00 
1668.33 
1845.00 
1692.33 

159.96 
144.70 
147.30 
158.80 
146.60 

13.53 
13.93 
12.33 
15.16 
13.16 

5.26 
5.14 
4.66 
5.83 
5.46 

Mean  18.43 a(1) 1940 a 151.47a 13.63 a 5.27 a 

 
G86 × Russ. 

100 
75 
50 
25 
0.0 

0.0 
25 
50 
75 

100 

19.10 
20.40 
19.93 
20.10 
19.30 

1730.00 
2142.66 
2119.33 
3521.00 
1565.33 

150.36 
125.16 
133.53 
132.20 
168.26 

13.43 
11.06 
13.70 
13.66 
15.26 

6.53 
5.13 
5.26 
5.13 
5.16 

Mean  19.77 a 2216 a 141.91a 13.43 a 5.45 a 

G80 × Greek 

100 
75 
50 
25 
0.0 

0.0 
25 
50 
75 

100 

17.96 
17.56 
17.43 
18.43 
19.46 

2572.66 
1387.33 
1879.00 
2152.33 
1998.66 

136.20 
157.60 
150.50 
148.83 
139.66 

11.80 
14.33 
12.10 
13.90 
12.16 

5.26 
5.90 
6.33 
5.10 
5.30 

Mean  18.17 a 1998 a 146.56a 12.86 a 5.58 a 

 
G80 × Russ. 

100 
75 
50 
25 
0.0 

0.0 
25 
50 
75 

100 

18.53 
18.33 
18.93 
19.13 
17.10 

2359.00 
2257.00 
2391.33 
2683.00 
2022.33 

176.33 
160.46 
149.56 
112.66 
162.86 

14.16 
13.16 
13.96 
10.90 
13.13 

6.23 
5.53 
7.50 
5.43 
4.80 

Mean  18.41 a 2343 a 152.38a 13.27 a 5.90 a 
100 0.0 18.49 a 2302 ab 155.72a 13.23 a 5.83 a b 
75 25 18.68 a 1933 ab 146.98a 13.13 a 5.42 a b 
50 50 18.57 a 2015 ab 145.23a 13.03 a 5.94 a 
25 75 19.23 a 2550 a 138.13a 13.41 a 5.38 a b 

Blending 
percentages 

(Bp) 
0.0 100 18.49 a 1820 b 154.35a 13.68 a 5.18 b 

L.S.D0.05 Blending percentage n.s 627.22 n.s n.s 0.66 
L.S.D0.05 Varietal blends n.s n.s n.s n.s n.s 
L.S.D0.05 (VB* Bp) n.s n.s n.s n.s 2.02 

(1) Means followed by the same letter(s) are insignificantly different at 0.05 level of probability. 

Table 3. Correlation coefficients between fiber and yarn properties in studied varietal blends overall blending 
percentages  

(a) Giza 86 × Greek cotton  (b) Giza 86 × Russian cotton 
Properties BF YE YU RKM YN  Properties BF YE YU RKM YN 

FL 0.11 0.38 0.14 0.18 0.42  FL -0.29 0.30 0.02 -0.36 0.07 
FS 0.12 0.48 0.06 0.08 0.41  FS -0.37 0.30 0.04 -0.39 0.12 
FE 0.17 -0.49 -0.12 0.42 -0.44  FE 0.23 -0.07 -0.58* 0.02 0.08 
UI 0.39 0.60* -0.19 0.17 0.13  UI -0.06 0.12 -0.15 -0.26 -0.09

MIC. 0.13 0.17 0.06 0.19 0.24  MIC. -0.53 0.25 0.06 -0.54* 0.06 
N -0.19 -0.29 0.04 -0.11 -0.16  N 0.33 -0.29 -0.009 0.34 -0.09
             

(c) Giza 80 × Greek cotton  (d) Giza 80 × Russian cotton 
Properties BF YE YU RKM YN  Properties BF YE YU RKM YN 

FL 0.23 0.22 -0.64** -0.18 0.14  FL 0.15 -0.43 0.20 0.16 -0.05
FS -0.06 0.63* -0.49 -0.35 - 0.009  FS 0.09 -0.28 0.20 0.02 0.05 
FE -0.26 0.05 0.51 0.20 - 0.24  FE -0.17 0.34 -0.12 -0.27 0.09 
UI -0.17 0.35 -0.16 - 0.23 0.45  UI -0.03 -0.38 -0.002 -0.06 -0.13

MIC. 0.24 -0.28 0.03 0.15 - 0.23  MIC. -0.43 0.12 0.03 -0.18 0.30 
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*, ** significant at 0.05 and 0.01 levels of probability, respectively. 
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  الملخص العربي
  والغزلية التكنولوجية الصفات على والمستوردة المصرية القطن اصناف بعض لطاتخ تأثير

  الباجورى اسماعيل محمود نوار؛ عيسى على الطباخ؛ شعبان سامى اسماعيل؛ عزب شيرين

 وجيـزة  ٨٦ جيزة المصرى القطن من صنفان خلط تم
 بنسب وروسيا اليونان من مستوردة أمريكية أقطان مع ٨٠

ــى مــصرى قطــن%) صــفر ،٢٥ ،٥٠ ،٧٥ ،١٠٠(  ف
 على الخلط تأثير تحديد الدراسة من الهدف وكان. المخلوط
 قطـع  تصميم فى الدراسة نفذت. والغزل األلياف مواصفات

 االصـناف  بـين  الخلطات وضعت حيث واحدة مرة منشقة
 وزعت بينما الرئيسية القطع فى المستورد والقطن المصرية

  .المنشقة القطع فى الخلط نسب
 ارتفعت بينما التيلة ومتانة وانتظامية طول قيم ضتانخف

 القطن نسب بزيادة . nepsو الميكرونير التيلة، استطالة قيم
 تفـوق  النتـائج  واظهرت المخلوط فى المستورد االمريكى
 ومتانـة  طول فى ٨٠ جيزة الصنف على ٨٦ جيزة الصنف
 تتـأثر  ولـم . فيه nepsو الميكرونير قيم انخفاض مع التيلة،

 والقطن المصرية االصناف بين بالخلط الغزل خواص ممعظ
 اوبالتفاعـل  المختلفـة  الخلـط  اوبنسب المستورد االمريكى
 األقطـان  فـى  اقـل  كانت neps اماكن عدد ان اال بينهما،

 استطالة نسبة انخفضت كما المصرى، القطن عن المستوردة
 وكانـت  المخلوط فى المستوردة االقطان نسبة بتغير الغزل
 قطن الى مصرى قطن% ٥٠: ٥٠ مع) ٥,٩٤ (قيمة اعلى

  .مستورد
 وصـفات  التيلة خواص بين االرتباط معامالت اظهرت

 ومـصدر  المصرية االصناف بين للخلط تبعا اختالفا الغزل
 سـالبا  ارتباطا النتائج اظهرت. المستورد االمريكى القطن
 وبـين ) ٠,٥٤- (الميكرونيـر  وقيم المفرد الخيط متانة بين

  .)٠,٥٨- (المخلوطة االلياف واستطالة الغزل ةانتظامي

           
  


