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ABSTRACT

Five different locations (Damanhor, Tanta, Kafr el Sheikh, Beni-Sweef and ElI Maragha) were
allocated for planting four cultivars, viz. Giza 88, Giza 86, Giza 80 and Giza 90, during 2008 season. Two
grades were taken (Good to Fully Good and Good). Randomized complete block design was used.
Simple correlation and stepwise analysis were done. The traits studied were micronaire reading, fiber
length, uniformity %, fiber strength and short fiber % in raw cotton. Also skein strength, neps count and
yarn C.V.% in yarn.

The results showed that the effects of locations, cultivars and their interactions were significant
with all fiber and yarn traits. The highest skein strength, the lowest neps, and yarn (C.V. %) for all
cultivars under GFG grade, were at Damanhor. Giza 88 was the best cultivar in yarn properties.

Simple correlation coefficients within each location, cultivar and grade, with fiber properties and
skein strength were positive and significant except short fiber, which showed negative correlation. On the
contrary, the situation was completely adversed, when yarn C.V.% was considered.

The stepwise multiple regression analysis indicated that, the most contributors to skein strength
were fiber strength and short fiber. For yarn C.V.%, length uniformity and short fiber were the most ones,
at the four cultivars. While at the five locations, the best contributors to skein strength and yarn
irregularity C.V.%, respectively, fiber strength, fiber length, length uniformity and short fiber.
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1. INTRODUCTION empirical composite of fiber cross section and
Cotton is unique among other field crops, relative wall thickening. Greatly vary micronaire
for its sensitivity to environmental conditions and measures fineness of genotype and maturity as a
management decisions. Fiber and yarn quality, result of environmenthas been detected.
mean quite different things to cotton processors, at Micronaire or maturity data now appear in most
yarn spinning and when significant defects appear  cotton improvement reported by Green and Culp,
in yarn and finished fabrics. Therefore, fiber and 1990; Meredith, 1990; May and Green, 1994;
yarn technological properties are the critical goals  Tang et al., 1996 and Smith and Coyle, 1997.
in cotton production. Locations are limited by latitude and
Grade is a composite assessment of three longitude lines. The latitude that cotton is growing
factors; color, leaf, and preparation (Munro, 1987;  will affect the length of the growing season, the
USDA, 1993 and Moore, 1996). Color and trash maturity of the varieties selected and the
(leaf and stem residues) can be quantified flexibility that growers can employ in variety
instrumentally, but traditional, manual cotton selection. Longitude can also impact quality. Also,
grade classification is still provided by USDA- management schemes must account and adjust for
AMS, in addition to the instrumental HVI trash these limitations to realize the highest possible
and color values. Higher grades usually get price production and hopefully, the best quality. David,
premium for the lower non-lint content and the 2005 pointed out that some varieties grown in the
higher levels of fiber quality properties (USDA, northern latitudes produced markedly lower
1993). micronaire values and marginally higher staple
Micronaire, which is often treated as the and strength. The regional comparison of fiber
fiber maturity measurement data provides an quality indicated that varieties planted in the south
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had lower micronaire values than when grown in
the Mid South.

Krieg (2002) used variety tests conducted
for 12 years in different 15 locations in Texas. He
stated that micronaire had significant genetic
variation, with very strong environmental
variation within each variety, and all varieties
evaluated had mean micronaire values in the base
range. However genetic control is quite strong for
fiber length and strength as well as fiber diameter
or circumference, which determines cellular
volume and temperature, especially. The daily
minimum temperature has major impact on the
deposition of cellulose in secondary wall which
influences micronaire and strength.

In Gossypium barbadense L. staple length is
classified as long (29-34 mm) and extra-long
(>34 mm). Additionally, short fiber is defined as
the percentage of fiber less than 12.7 mm. Fiber
length is primarily a genetic trait, but short-fiber
content is dependent upon genotype and growing
conditions. Fiber length is directly related to yarn
fineness, strength, and spinning efficiency.
Bradow and Davidonis (2000) found that the
percentage of short-fibers was lower when
temperatures were higher. The apparent
improvement in fiber length uniformity may be
related to increased assimilate availability to the
fibers because there were fewer seeds per boll.
(Fransen and Verschraege, 1985; Behery, 1993;
Moore 1996 and Bradow et al., (1999).

Hassan et al. (2006), found that the effect of
varieties was significant for fiber properties.
While, the first order interactions (varieties X
locations) and (varieties X years) were significant
for the 2.5% span length (length of the longer
fiber). But the second order interaction was
insignificant for all fiber properties.

Significant losses in productivity and
quality are related to short fibers so the amounts
of short fibers in cotton bales is unanimously
identified as a high priority issue for the cotton
industry (Tallant et al., 1960). Lord (1961)
defined the short fiber as the percentage of fibers
shorter than half of the effective length. He also
introduced the percentage of fibers shorter than a
fixed length as a possible useful definition for
some particular purposes. Ultimately, all
definitions involved into a single measure
arbitrarily defined as the percentage of fibers less
than '4” in length, and designated as the Short
Fibers.

Fiber length is impacted to a lesser extent
by the environment while fiber strength is least
affected by the environment. Fiber strength, the
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inherent breaking strength of individual cotton
fibers, is considered to be the most important
factor for determining the strength of the yarn
spun from those fibers (Munro, 1987 and Moore,
1996). Measuring fiber strength by Pressley
apparatus (Flat-bundle measurements of fiber
strength), is considered satisfactory for acceptance
testing and for research studies of the influence of
genotype, environment, and processing on fiber
(bundle) strength, (Munro, 1987 and ASTM,
1994). Sasser and Shane, 1996 mentioned that
growth environment, and genotype play a part for
determining fiber strength and strength variability.
The same researchers found a close general
association  between  fiber  strength  and
environment indicating that fiber strength is more
responsive to the growth environment than fiber
length. Many investigators reported that fiber
strength was correlated with genotype only (Green
and Culp, 1990 and Smith and Coyle, 1997).

Spinning technique, machine parameters,
operation stages, processing conditions and the
physical characteristics of fiber determine its
processing behavior, production efficiency and
final yarn and fabric quality. Therefore, predicting
the quality characteristics of yarns, especially
tensile properties, have been the main target of
many studies in the last century. The tensile
properties of a spun yarn especially CSP (Count
Strength Product) and/or skein strength have
always been very important in determining the
guality of the yarn (Mustafa and Kadoglu, 2007).

In the study of Hassan and Sanad (2006) all
characters showed highly significant mean square
for genotypes, locations, genotypes by location.
Giza 90 was superior to the other studied
genotypes in most fiber and yarn properties
(Single yarn strength and yarn evenness) in most
locations. The promising hybrid (G.81XG83)
ranked lower in most fiber and yarn properties.
The present investigation aimed to study the effect
of location, cultivars and their interaction on fiber
and yarn properties of some Egyptian cotton
cultivars.

2. MATERIALS AND METHODS

The present investigation included four
cultivars namely; Giza88 (Extra long staple
cotton) and Giza86, Giza80, and Giza90 (long
staple cotton). The cultivars were grown at five
different locations, distributed across cotton belt
during 2008 season. These locations are
Damanhor, Tanta, Kafr El Sheikh, Beni-Sweef
and ElI Maragha. Samples were drawn from each
cultivar at all locations, as usual.
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Two lint grades ; Good Fully Good (G/FG)
and Good (G) were taken from each aspect. From
the raw cotton of each lint grade three repetitions
were drawn, each sample repeat was further
divided into two parts. The first one was used for
determining fiber properties , the second part was
spun into 60s count carded yarns at 3.6 (T. M.) for
tests of yarn properties. Lint cotton samples were
obtained from annual trials carried out by the
regional evaluation research section of the cotton
research institute. All fiber and yarn tests were
carried out in the laboratories of the cotton
Research Institute, Giza, under controlled
atmospheric  conditions of 65 to 75 F°
temperatures and 63 to 67% relative humidity.

Some important fiber properties were
studied including micronaire value (ASTM:D-
1448-68), upper half mean length (U.H.M)
(mm),uniformity  index(Ul1%), fiber strength
(g/tex.) (at 0.0 with gauge length),(P.l) (ASTM:D-
1445-67), and short fiber (ASTM:D-1447-67).
Individual instruments were used for obtaining the
measurements.

For yarn properties, skein strength was
measured according to (ASTM: D-1578-67;
1998). Neps in yarn and yarn evenness (C.V. %),
was measured by Uster Evenness tester according
to (ASTM: D-1425-60; 1998).

A R.C.B.D. was used. Simple correlation
coefficients and L.S.D. test a 0.05 were carried
out according to Snedecore and Cochran (1981).
Stepwise multiple regression analysis was
performed according to Draper and Smith (1966).
The contributions of the studied fiber traits to each
skein strength and yarn unevenness were
calculated within each cultivar over locations and
within each location over cultivars.

3. RESULTS AND DISCUSSION
3.1. Effect of location, cultivars and their
interaction within each grade:

The results for fiber properties are shown in
Table (1). It is obvious that the effect of locations
with the two grades, was significant for all fiber
properties, due to location diversity, within the
two grades. In (G/FG) the highest fineness, i.e. 3.6
was recorded in ElI Maragha. The other four
locations gave the same micronaire reading, i.e.
3.8. This means that fineness was not greatly
affected by varying environmental conditions. As
regards fiber length, it was found that the tallest
fiber, i.e. 31.2 m.m. was measured in Tanta. It
seemed that the environment in Tanta allows
good fiber elongation more than the other
locations. The shortest length was recorded in

146

Kafr El Sheikh (29.9 m.m.) and Beni-Sweef. (29.8
m.m.). These results refer to the importance of
cotton growing in moderate locations. The
maximum uniformity index, i.e. 86.1% was
observed in Damanhor, without significant
difference with both Tanta (85.4%) and Kafr El
Sheikh (85.8%). This means that Ul% trait may
well benefit from the environmental conditions in
the Delta regions. In the two valley locations,
lower and equal Ul% values (84.8%) were
obtained.

Strength as expressed by Pressley index
(P.l.) was the maximum in Damanhor (9.6),
without significant differences with Kafr El
Sheikh (9.3). These results re-assure the positive
value of growing cotton in the Delta regions.
Finally, SFI showed significant superiority in Kafr
El Sheikh (22.1 %) over all other locations. Again,
a location with moderate climate is the most
suitable to most fiber quality traits in cotton, with
the grade (G/FG). According to (G) grade, similar
trends were obtained, Table (1). However, the best
figures on fiber traits were shown in the same
locations as in (G/FG) grade. In addition, the
values on traits were always lesser than the
corresponding one with (G/FG) grade except with
SFI, where the opposite was quite true. Such
exception , however means lesser fineness, length,
uniformity index (Ul %) and strength, beside
higher short fiber (SFI). These findings are in the
same line with Hassan et al. (2006) as well as
Hassan and Sanad (2006).

The second factor in the study; cultivars
significantly affected all traits. The cultivar Giza
90 significantly out yielded the other four ones
with respect to fineness, giving a micronaire
reading of 3.4. The most immature fiber was
observed in Giza 86, as the micronaire reading
was 4.2. Length of fibers. The maximum was
(33.1 mm.) in Giza 88, followed by Giza 86
which achieved (30.9 m.m.). Typical results were
obtained with respect to Ul%. However the
cultivars Giza 88 and Giza 86 gave 86.5% and
85.7%, respectively.

Similar superiorities of the previous two
cultivars were observed on (P.l) too. It is
expected with such finding the super two cultivars
gave the lowest two values as regards SFI, viz,
142 and 16.5. This means that Giza 80
significantly out yielded the others with respect to
fineness and SFI. Also, Giza 88 significantly
exceeded the others with fiber length, (Ul %) and
(P.l.) traits. Such different results could be
attributed to the differences in genotype. In the
grade (G), as in (G/FG) grade, Giza 90 gave the
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highest fineness (3.1) and SFI (28.8), meanwhile,
Giza 88 showed the greatest values on length
(33.1m.m.) and U1% (84.2%). The only difference
was detected on P.l on Giza 80, whereas P.l was
the highest (10.3). This means that the comparison
among different values between the two grades
showed that the three traits fiber length, U1%, and
P.I may raise the grade of cotton from (G) to
(GIFG).

The interaction among locations and
cultivars significantly affected all the studied
traits, either with (G/FG) or (G) grades, Table (1).
With respect to (G/FG) grade, Giza 90 and Giza
80 with all locations produced the highest fineness
except (Beni-Sweef X Giza 80) where micronaire
reading was 4.7. For fiber length the extra long
staple cultivar (Giza 88), produced, with all
locations, the greatest values. However, its
combinations in delta significantly exceeded those
in the valley. Within the main two regions, the
locations did not significantly vary from each
other. Also Giza 88 approved its superiority with
respect to Ul%, with all locations. The
combinations of (Giza 88) in the Delta
significantly surpassed the corresponding ones in
the valley. Moreover, (Kafr El Sheikh X Giza 88)
showed a significant difference with the other two
combinations of Giza 88 in the Delta. Strength, as
expressed by (P.l.), was the highest in the
combinations (Kafr El Sheikh X Giza 88) as well
as both Damanhor and Tanta with Giza 86. It
seemed that pronounced fineness was somewhat
correlated with SFI, which expressed its highest
value, i.e. 31.5 in the combination (Damanhor X
Giza 90). Such positive relation between fineness
and SFI was detected in many studies too.

Within the grade good (G), similar trends,
with minor deviation, were shown on all the
studied traits. Therefore, it may be concluded
herein that the grade may had not a great effect on
the studied fiber traits. Moreover, it may be
concluded that the combinations of the Delta
governorates with either Giza 88 or Giza 86 could
give pronounced fiber length, Ul% and strength.
In the valley regions, higher fineness and SFI
could be giving by growing Giza 80 and Giza 90.
Sawires et al. (1989), Green and Culp (1990) and
Badr and El-Sayed (2004), came to similar
findings.
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Table (2) declares that the effect of
locations (environment) on yarn properties was
significant, Damanhor was the best region, the
highest skein strength (2460), the lowest neps
(90), yarn C.V. % (17.8) at G/FG grade, while
Giza 88 was the best cultivar (genotype effect) in
yarn properties; skein strength (2780), neps (96)
and yarn C.V.% (16).

Table (2) presents the vyarn studied
properties as affected by (location x cultivar)
interactions. All traits were significantly affected
under the two grades. With the grade (G/FG),
Giza 88 produced in all locations of Delta the
highest skein strength.

The products in the Delta Governorates did
not significantly vary each other, while they
significantly exceeded the corresponding ones in
the valley Governorates. This means that such trait
required the moderate climate as in the Delta. The
lowest skein strength, i.e. 1960 was measured in
Giza 90 grown in Damanhor.

Neps count was the greatest, i.e. 120 in the
combination (Damanhor x Giza 90). Such product
did not significantly differ from those of (Kafr El
Sheikh x Giza 90), i.e. 110, (Beni-Sweef X Giza
88), i.e. 116 and (Beni-Sweef X Giza 86), i.e. 116.
On the contrary, the lowest neps counts were
recorded on the combinations (ElI Maragha X Giza
90), i.e. 48, (El Maragha X Giza 80), i.e. 57 and
(Kafr El Sheikh X Giza 86), i.e. 58, yielding the
most clean cotton without significant differences
among these three combinations.

The variation within the yarn as expressed
in C.V% was the greatest on Giza 90 grown in
Damanhor, i.e. 21.8%, Kafr El Sheikh, 21.6% and
El Maragha, 21.3%. These three coefficients of
variability insignificantly varied from each other.

The most homogenous yarn was measured
on (Beni-Sweef X Giza 88), i.e. 14.5% and (El
Maragha X Giza 88) 14.5%, indicating that such
trait had good contribution in the valley specially
with Giza 88. For the grade good (G), the
maximum skein strength, all over the study i.e.
2930 was obtained by (Damanhor X Giza 88)
combination. Oppositely, the combinations of
Giza 90 in Damanhor, Tanta, Kafr El Sheihk and
Beni-Sweef produced the most weak skein
strength. This means that Giza 90 must be grown
in EIMaragha if skein strength is needed.
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Table(1) Effect of locations ,cultivars and their interactions on fiber properties within each grade, during 2008 season.

Good Fully Good Good
Locations Cultivars
MIC length Ul% pressley SFI MIC length Ul% pressley SFI
x Giza 88 4.1 34.0 89.1 9.2 7.7 4.0 33.6 86.9 8.7 10.8
% Giza 86 4.3 32.2 87.9 10.8 12.2 4.0 31.2 86.1 10.7 16.4
<§( Giza 80 35 29.2 86.0 9.5 26.3 3.1 28.3 84.6 8.6 28.4
g Giza 90 34 27.4 81.5 8.8 315 3.2 26.6 80.0 8.3 325
Giza 88 3.7 33.8 87.9 9.0 8.0 3.6 34.2 86.5 8.6 11.6
,f Giza 86 4.7 33.2 89.0 10.2 6.4 4.2 32.3 87.3 9.1 14.4
|<Z£ Giza 80 3.4 30.1 85.2 8.6 16.5 33 29.2 81.8 8.2 21.7
Giza 90 34 27.5 79.6 1.7 21.5 31 25.9 77.6 7.5 31.2
§ Giza 88 4.1 34.1 87.1 10.1 16.5 3.9 33.6 86.5 9.2 19.9
u%J Giza 86 4.3 30.9 87.5 9.6 19.7 4.0 29.9 86.2 9.3 25.6
E Giza 80 3.4 28.5 85.5 9.3 25.6 3.0 26.5 83.1 8.1 29.8
3 Giza 90 3.4 259 83.2 8.3 26.6 3.0 24.3 79.6 7.7 30.8
w Giza 88 3.4 32.0 84.7 8.8 20.2 3.0 315 80.1 8.0 221
g Giza 86 3.7 29.5 81.1 8.2 20.5 3.3 28.2 79.4 8.0 254
; Giza 80 4.7 30.6 88.4 9.8 13.7 3.8 29.1 85.5 9.4 18.3
',':'.ﬂ Giza 90 35 26.9 85.1 9.7 17.3 3.2 25.7 84.7 9.0 24.2
< Giza 88 3.6 31.9 84.0 8.4 17.7 31 31.2 81.4 7.6 24.9
é Giza 86 3.8 28.8 83.4 8.3 241 3.6 27.6 79.1 7.8 254
% Giza 80 35 30.9 85.5 9.3 20.1 3.3 30.4 84.1 8.6 24.2
d Giza 90 35 28.8 84.5 9.1 19.2 33 275 82.1 8.6 254
L.S.D at 0.05 (LXC) 0.3 0.8 16 0.6 24 0.3 0.9 1.8 0.8 33
Damanhor 3.8 30.7 86.1 9.6 19.4 3.6 29.9 84.4 9.1 22.0
" Tanta 3.8 31.2 85.4 8.9 13.1 3.6 30.4 83.3 8.4 19.9
% *;fefﬁ(f]' 38 | 299 | 858 9.3 22.1 35 286 83.8 8.6 26.5
3 Bani- 38 | 298| 848 9.1 17.9 33 286 82.4 8.6 227
sweef
malI’EaIgha 3.6 30.1 84.8 8.8 20.3 3.3 29.2 81.7 8.2 25.0
L.S.Dat0.05 (L) 0.2 0.4 0.8 0.3 12 0.1 0.5 0.9 0.3 1.6
Giza 88 3.7 331 86.5 9.7 14.2 35 321 84.2 8.4 17.8
§ Giza 86 4.2 30.9 85.7 9.4 16.5 3.8 29.2 83.6 8.9 214
g Giza 80 3.7 29.8 86.1 9.3 20.4 3.3 28.7 83.8 10.3 244
Giza 90 3.4 27.3 82.7 8.7 23.2 3.1 26.8 80.8 8.2 28.8
L.S.D at 0.05 (C) 0.1 0.4 0.7 0.3 11 0.1 04 0.8 0.3 15

L= Locations C= Cultivars
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Table(2) Effect of locations ,cultivars and their interactions on yarn properties within each grade, during

2008 season.
Good Fully Good Good

Locations Cultivars Stsr::ﬁ,gqh Neps | cv.9% Stsrlgﬁ:;h Neps | c.%
x Giza 88 3025 65 | 16.80 | 2930 95 18.30
z Giza 86 2490 68 | 1520 | 2360 118 | 16.90
% Giza 80 2360 110 | 21.20 | 1875 130 | 22.10
S Giza 90 1960 120 | 21.80 | 1745 136 | 21.80
Giza 88 2875 110 | 16.50 | 2650 123 | 18.70

E Giza 86 2505 80 | 16.40 | 2410 119 | 17.80
< Giza 80 2035 98 | 20.60 | 1900 115 | 22.20
Giza 90 2060 115 | 20.80 | 1850 138 | 22.90

e Giza 88 2860 89 | 17.90 | 2725 105 | 18.50
v X Giza 86 2555 58 | 16.70 | 2365 103 | 18.00
55 (”;J) Giza 80 2080 105 | 20.80 | 1900 115 | 22.70
Giza 90 2005 110 | 2160 | 1845 120 | 23.00

Giza 88 2615 116 | 1450 | 2560 142 | 21.20

= E Giza 86 2180 116 | 20.60 | 2045 133 | 22.90
W = Giza 80 2250 71 | 17.60 | 2030 96 18.90
Giza 90 2030 76 | 1850 | 1825 106 19.80

< Giza 88 2515 | 103 | 1450 | 2405 140 | 21.30
g Giza 86 2075 | 121 | 2120 | 1925 | 155 | 2260
< Giza 80 2155 57 | 20.00 | 1990 120 | 22.80
= Giza 90 2105 48 | 21.30 | 1915 48 22.50
L.S.D at 0.05 (LXC) 22221 | 1339 | 0.77 | 110.87 | 13.12 | 1.04

Damanhor 2460 91 17.80 2230 119 19.70

2 Tanta 2359 101 | 1850 | 2205 123 | 20.40

g Kafr el sheikh 2375 91 | 19.20 | 2210 110 | 20.50

3 Bani-sweef 2269 94 | 1870 | 2115 119 | 20.70

El maragha 2213 82 | 19.20 | 2060 128 | 22.30

L.S.D at 0.05 (L) 111.11 | 6.69 | 0.38 55.43 6.56 | 0.52

. Giza88 2778 96 | 16.00 | 26.55 121 | 19.60

S Giza86 2360 88 | 18.00 | 2220 125 | 19.70

5 Giza80 2175 88 20.00 1940 115 21.70

© Giza90 2030 93 | 20.80 | 1835 119 | 22.10
L.S.D at 0.05 (C) 99.37 | 598 | 0.34 9958 | 5.86 | 0.46

L= Locations C= Cultivars
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Neps count showed that the most clean cotton
gave 48. Such a figure was recorded on (Kafr El
Sheikh X Giza 90). The greatest neps count, i.e.
155 were calculated on (EIMaragha X Giza 86).
Similar cotton neps were observed in (Damanhor
X Giza 90), i.e. 136, (Tanta X Giza 90), i.e. 138
and (EIMaragha X Giza 88), i.e. 140.

For C.V.%, the greatest variation, i.e. 22.9%
was recorded on (Tanta X Giza 90) or (Beni-
Sweef X Giza 86). Insignificant differences were
noticed when comparing some combinations
including (Damanhor X Giza 80), i.e. 22.1%,
(Tanta X Giza 80), i.e. 22.2% and (Kafr El Sheikh
X Giza 80), i.e. 22.7%. This means that with such
trait higher variation could be expected in the
Delta in special with Giza 80. In contradicting, the
homogenous yarn was measured on the
combinations in Tanta X either Giza 88 (8.7%) or
Giza 86 (17.6%), Kafr Elsheikh with either Giza
88 (18.5%) and Giza 86 (18.0%). This means that
variability could be minimized by Giza 88 or Giza
86 grown in the area of middle to north of the
Delta.

In Tables (1 and 2) it could be noticed that,
regions Damanhor, Tanta, Kafr El Sheikh were the
best locations for most characters( fiber and yarn).
In such locations, Giza 88, Giza 86 were the

with cultivars and others, viz. short fiber,
uniformity and micronaire reading- in the same
cultivars- are committed with locations. These
findings are in line with El-Tabakh et al. (1985),
Sasser and Shane (1996) and Smith and Coyle
(1997), Who reported that the effect of location,
cultivars was significant for some fiber and yarn
properties.

3.2.Simple correlation between both skein

strength and yarn CV.% and fiber
properties:
Simple  correlation  coefficients  were

computed at good (G) grade, within each location
over all cultivars, and within each cultivar over all
locations. Table (3) shows the simple correlation
coefficients, in locations over all cultivars. Skein
strength was highly significant correlated with
length in all locations.

Similar correlation was observed with both
micronaire reading and uniformity index in the
Delta Governorates. As for Pressely Index (P.1.),
it was found that its correlation with skein strength
was highly significant only in Tanta and Kafr El
Sheikh. But all correlations of short fiber (SFI)
were negative, where they were highly significant
in the Delta locations, Sawires et al.(1989) and
Bradow et al . (1999).

Table(3) Simple correlation coefficients between both skein strength and yarn C.V.% with fiber
properties within each location, for good grade over all cultivars.

Locations MIC Length Ul% P.1. SFI
= Damanhor ***0.70 ***(.89 ***0.77 0.24 ***.0.86
k= § Tanta ***(),54 **%().89 **%().78 **%(0,59 ***.().82
%5 & | Kafr el sheikh **%().83 **x(0).94 **%0,77 ***(0),66 ***.0.86
n Beni-Sweef 0.18 ***0.88 0.14 0.23 -0.19
El maragha 0.15 ***0.78 0.20 0.20 -0.53
i Damanhor **%_().88 **%(0.82 *xx_(0.72 ***.0,67 ***() 87
3 Tanta **%.(.81 **x(0.87 **.0.88 ***.0.81 ***(),90
c X | Kafr el sheikh **%.0.91 ***.(0,83 ***_() 80 ***.0,70 ***(),80
T Beni-Sweef () 64 *.0.54 %) 92 **.0,84 **x() 77
> El maragha 0,58 %063 *0.47 20.20 %073
MIC = Micronaire * Significance at 0.05
U1%= Uniformity *x Significance at 0.01
P.1.= Presseley
Index — SFI = Short | *** Significance at 0.001
Fiber

superiors. While Giza 80, Giza 90 surpassed in
Beni-Sweef , EIMaragha regions. Generally, the
effects of locations , cultivars and the interaction
(location x cultivar) were significant for all fiber
and yarn properties. This could be due to,
characters, viz. micronaire reading, length engaged
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In Table (4), all fiber properties, with all
cultivars showed positive correlation, with the two
aspects, significant and highly significant, except
SFI. Such later trait was negatively correlated with
skein strength. The situation was completely
adversed when yarn C.V.% replaced skein
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Table(4) Simple correlation coefficients between both skein strength and yarn C. with fiber
roperties within each cultivar, for good grade over all locations.

- Cultivars MIC length Ul% P.l. SFI
c 8 | Giza88 | ***0.780 | ***0.180 | ***0.380 | ***0.640 | ***-0.790
£6 Giza86 | ***0.83 | ***0.38 **%(),390 **%0.720 | ***-0.620
[0 =] -

& | Gizas0 | 0290 0.270 *0.640 *0.500 | “0-160
© Giza 90 ***0.760 ***0.70 *0.380 *0.320 ***.0.690
°. Giza88 | ***-0.820 | ***-0.84 **%.0900 | ***-0.570 | ***(,760
5 Giza86 | ***-0.850 | ***-0.88 **%.0940 | ***-0.880 | ***(.730
c . *hkk_ ***O 720
= Giza 80 *-0.450 ***.0.730 ***.0.670 '
< 0.840
> Giza 90 -0.270 -0.280 **.0.580 **%.0.630 | ***0,580
MIC = Micronaire * Significance at 0.05
Ul1%= Uniformity ** Significance at 0.01
P.l.= Presseley
Index — SFI = Short Fiber | *** Significance at 0.001

strength in the correlation. These findings are in
the same line with El-Hariry et al.(1990),Tang et
al.(1996),Abdel-Fattah (1998) and Urania (2000),
who mentioned that skein strength is explained
mostly by tenacity, length, micronaire (or
fineness), short fibers and/or uniformity ratio.
Evenness of yarn (C.V. %) is connected to fiber
length, fineness, tenacity and short fibers.
3.3. Contribution of cotton fiber properties to
skein strength and yarn C.V.%:

The prediction equations and coefficient of

determination (R2) of the best model to estimate
the relative contribution of each fiber property to
skein strength and yarn C.V.% at good (G) grade
in the five locations over all the four cultivars, are
presented in Table (5). For the four cultivars over
all the five locations, Table (6) was prepared.

In Table (5) it could be noticed that the best
contributors to skein strength were fiber length
and fiber strength, in Damanhor and El Maragha.
in Tanta, Kafr El Sheikh and Beni-Sweef fiber
length and micronaire reading were the most

Table (5): The best equation amount, coefficient of determination (R?) and rank of contribution of the studied fiber
properties to skein strength and yarn C.V.% within each location over the four cultivars.

Locations Best Equation R’ Rank of Contribution
First | Second | Third | Fourth | fifth
Y1=-3236.36447 0.80 | X2 X4 X3 X1 X5
Damanhor | | o)1 67786+(x3)21.68479+(X4)-63.72000
f;) Tanta Y1=903.46175+(X2)122.41491+(X3)- 081 X2 |x1 X5 X4 X3
< 23.53777+(X4)-29.13909+(X5)-8.87546
= Kafrel | Y1=71.34019+(X1)181.27036+(X2)94.49479+(X3)- | 0.94 | X2 | X1 X3 X4 X5
2 sheikh | 14.20297
e Beni- Y1=-487.34992+(X1)- 087 | X2 | X1 X5 X4 X3
& 217.52451+(X2)117.08451+(X4)35.37083+(X5)-
Sweef | 1341813
El Y 1=1594.37690+(X2)80.5574+(X4)- 0.78 | X2 X4 X5 X3 X5
maragha | 143.15693+(X5)-27.88945
Y2=11.21608+(X1)-1.46238+(X3)0.20584+(X4)- 089 | X5 | X1 X4 X2 X3
Damanhor | 47739, (x5)0.19670
© Tanta Y2=31.19690+(X1)-1.46574+(X2)- 088 | X3 | X5 X4 X2 X1
R 0.26328+(X5)0.11060
> Kafrel | Y2=54.91613+(X1)-3.32170+(X3)-0.26906 090 | X3 | Xx1 X2 X4 X5
S .
put sheikh
5 Beni- Y2=51.08510+(X1)0.30712+(X3)- 088 | X3 | X5 X1 X4 X2
> Sweef 0.41790+(X5)0.13361
El Y2=22.41917+(X2)- 064 | X3 | X3 X1 X2 X1
maragha 0.25926+(X4)0.14466+(X5)O.24134

Y 1= Skein strength, Y2= Yarn C.V%, X1= MIC, X2= length, X3= Ul%, X4= Pressley Index, X5= SF1%
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Table (6): The best equation amount, coefficient of determination R®> and rank of contribution of the studied fiber
properties to skein strength and yarn C.V.% within each cultivar over the five locations

Cultivars Best Equation R’ Rank of Contribution
First | Second | Third | Fourth | fifth

Giza 88 Y1 =-2873.67 +(X1) 246.66 -(X2)27.49+ | 0.84 | X4 X1 X2 X5 X3
- (X4)23.98 -(X5)21.00
=3 Gi Y1=-3885.00 +(X2)77.17 +(X3)42.11 | 0.97 | X4 X2 X5 X1 X3
c iza 86
S +(X5)10.91
= Giza 80 Y1=-2361.77 +(X2)34.94 +(X3)53.28 - | 0.60 | X5 X2 X3 X4 X1
c (X4)114.53 -(X5)7.278
e Giza 90 Y1 =630.79 +(X1)351.90 +(X2)30.31 - | 0.57 | X5 X2 X4 X1 X3
n (X4)69.12 -(X5)4.20
§ Giza 88 Y2 =42.96 (Xl)f(.ig)o(.)ég)oso +(X4)1.16 | 0.92 | X5 X1 X3 X4 X2
3 Giza 86 Y2 =70.85 -(X2)0.25 -(X3)0.463 - 0.96 | X3 X5 X2 X1 | X4
2 (X4)0.526
= Giza 80 Y2 =43.01 +(X2)0.34 -(X3)0.45 +(X5)0.25 | 0.67 | X5 X3 X2 X4 X1
> Giza 90 Y2=75.251 -(X3)0.39 -(X4)1.40 -(X5)0.33 | 0.84 | X3 X5 X4 X1 X2

Y1= Skein strenath. Y2= Yarn C.V%. X1= MIC. X2= Lenath. X3=U1%. X4= Presslev Index.X5= SF1%

important contributors to skein strength. At
locations, Tanta, Kafr El Sheikh, Beni-Sweef, the
best contributor to yarn C.V.% was length
uniformity while the best one in Damanhor and El
Maragha was short fiber. The best two
contributors to yarn C.V. % at all locations were
length uniformity and short fiber.

Generally, at all locations, the best
contributors to skein strength and yarn irregularity
C.V.% were fiber strength, fiber length, length
uniformity and short fiber. In Table (6), the best
contributor with Giza 88, Giza 86 to skein
strength was fiber strength while short fiber was
the best one with Giza 80 and Giza 90. The best
two contributors to skein strength were short fiber,
length in Giza 80 and Giza 90.

Therefore, the most contributors to skein
strength were fiber strength and short fiber with
all cultivars. To yarn C.V.%, the most important
contributors were short fiber, length uniformity
with all cultivars. The best one for Giza 88, Giza
80 was short fiber. For Giza 86 and Giza 90 length
uniformity seemed to be the best contributor.

Generally, with all cultivars, the most
important contributors to skein strength were fiber
strength and short fiber. Meanwhile the
corresponding ones to yarn C.V.% were length
uniformity and short fiber, indicating the positive
value of short fiber.

Yarn irregularity (C.V. %) increases as
short fiber increases and the larger the share of
short fiber the lower the skein strength and higher
yarn C.V.%, on the contrary, the larger the share
of fiber strength the higher the skein strength and
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less yarn C.V.%. These findings are in the same
line with Tallant et al. (1960), fransen et al.
(1985), Abdel-Fattah (1988)Sawires et al .,(1989),
El-Hariry et al.,(1990), Abdel-Fattah (1998) and
Hussein (2001).

4. REFERENCES

Abdel-Fattah M.Kh.(1988). Study of the Relative
Importance of Cotton Fiber Properties on
Fiber and Yarn Strength. Ph.D.Thesis,Fac.of
Agric. Ain Shams Univ.,Egypt.

Abdel-Fattah M.Kh.(1998). Effect of lint grade
and cotton variety to the relative contribution
of fiber properties to variations in yarn
properties , Egypt J.Appl.Sci.,13(3):18-23.

ASTM (1994). American Society for Testing and
Materials. Standard test method and length
distribution of cotton method. ASTM
Standard, D 1440-90. 07.01:377 382. Annu.
Book of ASTM Standards. ASTM,
Philadelphia, PA.

ASTM (1998). American Society for Testing and
Materials. Standard on textile
materials.D:1578-67; D:1425-60;D:1440-
65;D1445-67;D:1448-68;D:2812-95.Annu.
Book of ASTM Standards. ASTM,
Philadelphia, PA.

Badr S.S.M. and El-Sayed S.A.(2004). Evaluation
of some long staple Egyptian cotton
genotypes for yield, seed quality and viability
characters. J.Agric.Res.Tanta Univ.30(2):304-
326.

Behery H.M. (1993). Short-fiber content and
uniformity index in cotton. p. 40. International
Cotton Advisory Committee review article on




K.M.M. Hussein and A.A.Hassan

cotton production research No. 4, CAB Int,,
Wallingford, UK.

Bradow H.M., Johnson R.M., Bauer P.J. and
Sassenrath G.F. Cole (1999). Pre harvest
spatial and temporal variability in short-fiber
content in relation to processing success.
Beltwide Cotton Conf., Orlando, FL. 3—7 Jan.
1999. Natl. Cotton Counc. Am., Memphis TN.

Bradow M. and Davidonis H. (2000). Quantitation
of Fiber Quality and the Cotton Production-
Processing Interface: A  Physiologist's
Perspective. The Journal of Cotton Science
4:34-64.

David S. (2005). Agronomic Systems and Fiber
Quality.  Manager, Technical Services
Stoneville Pedigreed Seed Company.

Draper N.R. and Smith H. (1966). Applied

regression analysis. John Wiley and
Sons.Inc.New York, 407pp.
El-Hariry S.H.M., Mansour F.S., Sawires

E.M.S.and Seif M.G. (1990). The relative
contribution of fiber properties to yarn
physical properties in Giza77 Egyptian cotton
variety by using stepwise regression analysis.
Agr.Res.Rev. 68(6) 1287-1297.

El-Tabbakh A.E., Abdel-Gawad A.A., Samra
A.M., Abdel-Salam M.S. and Ashour A.Y.
(1985). Relative contribution of fiber to yarn
properties. Agric. Res. Rev. (63):140-145.

Fransen T.J.F. and Verschraege L. (1985). Origins
of short fibres. Tex. Horiz. 5:40-42.

Green C.C. and Culp T.W. (1990). Simultaneous
improvements of yield, fiber quality, and yarn
strength in upland cotton. Crop Sci. 30:66—69.

Hassan 1.S.M, Aboutour H.B and Badr S.S.
(2006). Evaluation of two new extra long
staple cotton varieties with commercial
cultivars grown in north Delta. Cotton
Research Institute, ARC, Egypt. J. Agric.
Res.,84 (51, 2006).

Hassan I.S.M. and Sanad H. (2006). Effect of
different environments on yield, yield
components, fiber and Open-End yarn quality
properties of some Egyptian long staple cotton
genotypes. Egypt. J. Agric. Res.,84(6).

Hussien K.M.M.(2001). Foreign Matter Content
and Neps in Lint Cotton in Relation to Lint
Cotton Grade and Yarn Physical Properties.
M.Sc.Thesis, Fac. of Agric. Al-Azhar Univ.
Egypt.

Krieg D.R.(2002). Fiber quality genetic and
environmental affectors . Crop Physiology -
Texas Tech University -Lubbock, Texas

153

Lord E. (1961). Manual of cotton spinning. Part 1:
The  characteristics of raw  cotton.
Butterworths and Co., Manchester (333pp.).

May O.L., and Green C.C. (1994). Genetic
variation for fiber properties in elite Pee Dee
cotton populations. Crop Sci. 34:684-690.

Meredith W.R. Jr. (1990). Yield and fiber-quality
potential  for  second-generation  cotton
hybrids. Crop Sci.30:1045-1048.

Moore J.F. (1996). Cotton Classification and
Quality. p. 51-57. In E.H. Glade Jr.,L.A.
Meyer, and H. Stults (ed.) The cotton industry
in the United States. USDA-ERS Agric. Econ.
Rep. 739. U.S. Gov. Print Office, Washington,
DC.

Munro J.M. (1987). Cotton. 2nd ed. John Wiley
& Sons, New York, USA.

Mustafa E 0. and Kadoglu Hi. (2007). The
prediction of cotton ring yarn properties from
AFIS fiber properties by wusing linear
regression models. Fibers & Textile in Eastern
Europe October / December 2007, Vol. 15,
No. 4 (63).

Sasser P., and Shane J.L. (1996). Crop quality — a
decade of improvement. p. 9-12. In Proc.
Beltwide Cotton Conf.,Nashville, TN. 9-12
Jan.  (1996). Natl. Cotton  Counc.
Am.,Memphis TN.

Sawires E.M.S, El-Hariry S.H.M., Mansour
F.S.and Moneir S.G. (1989). Effect of cotton
cultivars, locations and their interaction on the
relative contribution of fiber properties to yarn
strength. Agric. Res. Rev.,67(5):813-824.

Smith C.W. and Coyle G.G. (1997). Association
of fiber quality parameters and within-boll
yield components in upland cotton. Crop Sci.
97:1775-1779.

Snedecore G.W. and Cochran,W.G.(1981).
Statistical Methods.6"ed. The lowa State.
Univ.Press. Ames, Iwoa.

Tallant J. D., Fiori L. A. and Landstreet C. B.
(1960). The Effect of Short Fibers in a Cotton
on its Processing Efficiency and Product
Quality. Part Il: Yarns Made by Miniature
Spinning Techniques from Differentially
Ginned Cotton. Textile Research Journal, 30
(10): 792-795.

Tang B., Jenkins J.N., Watson C.E., McCarty, J.C.
and Creech R.G. (1996). Evaluation of genetic
variances, heritabilities, and correlations for
yield and fiber traits among cotton F2 hybrid
populations. Euphytica 91:315-322.

Urania K. (2000). Optimum blends for higher yarn
quality and lower cost. NAGREF, Cotton and



Fiber and yarn quality as affected DY [0Cati0NS, e eeeueeeeeeeeeeeeeesenseesesesssssossssosssscessssssssssssssssssnses

Industrial Plants Institute, 57400-2000 Sindos USDA. (1993).The Classification of Cotton.
Thessaloniki, Greece. USDA-AMS, Agric. Handb. 594. U.S.Gov.
Print. Office, Washington, DC.

L) o Al clia o Lagly Je il g Ciliall g (hiiad) il
Ao 3l g paall Gl ilial Gy b

Gl oy SN Lo bl 28 - (s dasa deaa AW
e =3 il e ) )5l Gl 38 je — el sy g

udla

AS—Uailajsgier ) (3hlie (aed (3 elldy Loyl Euadl 58 5e -0l gay dgaas Al all 038 <y jal
JY (905, 805, 86 sim, 88 5m) Ay mas Cilial day )l e ) Cus (A2 all - g iy - all
AlalS cleladll ayanal axdinl S el Gl e (35 - 2 b 2 ) QL) Cia JS Jie 5 2008 5o
A 5 ALl dole L ALl AUkl A - Jdall o g sSeall o) 58 ) ALl Clia i jad ) HSa 45D L A sdal)
O ) Lol SY1 i (S5 (GDEAY) Julra s Jasad) 3 el aae - ALE] i) Jjad) Gl (5 il il el
o Al culical A ) Laalowdl ¢ a8 A dayall 8 GMEAY) Jalas - ALE 2alie (e DS Aalad) ALl claea
ok WS il aal Sy daall 8 DAY Jalea s ALE) Ailie Jibia
dala g Joadl 5 ALl Cliia alaeal b sine (Bhbiadl X Gailial)) lagin Jeldlll 5 Glual) g el )5l Ghlie il oS -
Laall 8 adallase @3S CaBEAY) Jalae Jo dallall AL 25l e 43) 2 | i g pSaall Bl 85 5 jpuail) <l jadl) dis
Cdo) Cliea 8 Calial) Juadl 88 5 s caiall IS Laiy | i )l S 3 cslial) JS
haele ALl Cliia apan 5 ALEN Dl oy @lld g Gilual) 5 Shliall aan (8 L so 5 Ly sina Jasdl Jalii )Y Jalaa oS -
Cliia ae CAY) Jelae Lol ) Al 50 vie Lolad Aillie il L gl 885 uSall Jan o) Cam 5yl 0l ppeil) s
NETEENIEAT
5 A Giia ey gAY ddhie (e dandll 8 GOEAY) Jalaa s ALE) dolie 8 ALl Ciliia dealie duus cadlia) -
Al Jsha AUl 4 Cildia Lal ALEN Llie & dedlise Dled 3 jualll cl el g - ALl diie - Jshl) Clia culS
Caadl) 8 By Jalaa 8 dealue oY) il g | 5 juadll Cil yudll
G5 IRl 5 Al Glaa e 3l pe Caial) Jelas Sl Calialyl s Al Cagylll il dal e il K
Cdod Glaa 8 Al Glis dabue e

. 154-144:(2009 21l (AL 3321) (60) aal) — 3_aLAN daala — A )3 Auld Aalel) Alaal)

154



