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ABSTRACT: This research was carried out at Grade Res. Dep.
Cotton Research Institute. Agric. Res. Center during 2002season to study
the relations between some physical and structural characters for three
cotton cultivars. One of them represented Extra- long staple category i.e.
Giza 88. whereas the others represented Long staple category i.c. Giza 86
and Giza 90. Two main grades F.G. and F.G.F. and two grade steps G./
F.G. and G.F./ F.G.F. were chosen during this investigation. The results
indicated that Giza 88 ranked first in fiber length at 2.5% S.L.,
micronaire value, fiber strength and stiffness. With respect to the tested
grades, fully good (F.G.) and Good /fully good possessed the longest, the
strongest and best toughness. Number of convolutions and reversals
differed according to tested varieties. Number of reversals were increased
in the low grades. while convolutions number did not follow a
conspicuous trend.

INTRODUCTION

[t is well known that. Egyptian cotton varieties are characterized by
several excellent fiber properties such as length, fineness, brightness and
strength. This remarkable superiority may be ought to the positive
relationships between physical and structural parameters that reflect on
fiber quality. According to the difference between fiber characters and
quality, cotton fiber was classified into several grades and grade steps
that play an important role in the evaluation of the final product, as the
side of price and the side of spinning value. Hegab er a/. (1986) found
that the higher grades were longer, stronger, more mature and higher
weight than lower grades. Kamal et al, (1995) reported that there is
positive and significant correlation between 2.5 % span length. length
uniformity and both of lint cotton grades and yarn appearance grade. On
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the other hand. many of fiber properties such as strength, stiffness,
toughness and elongation are affected by number of reversals and
convolutions. In this respect Nafisa (1973), detected negative relationship
between the number of structural reversals and fiber strength in the
Egyptian cotton varieties. Ghorab e/ al, (1994), indicated that. reversals
in cotton fiber are weak points and adversely affect tensile strength. Seif
et al (1994) reported that the convolutions number/cm showed highly
significant positive correlation with tensile strength measurements.

The objective of this research is to study or expose the differences
between the high grades and low ones and its effect on some physical
structural fiber properties. as well as to study the relationships between
lint grades and these fiber properties and the interrelationships between
fiber physical. mechanical and structural properties as well.

MATERIALS AND METHODS

This investigation was conducted at Cotton Res. Inst. Agric.
Research Center, Giza, Egypt, during 2002, to study the relationship
between fiber physical and structural properties under 2grades and 2
grade steps using three Egyptian cotton varieties. The studied grades are:
Fully good (F. G.) and Fully good fair (F.G.F.). The investigated cotton
varieties were Giza 88 (E.L.S.), while Giza 86 (Delta, L. S.) and Giza 90
as Upper Egypt. L.S. variety. All fiber properties were tested in Cotton
Technology Research Division, Cotton Research Inst. (C. R. 1) labs.
Under constant conditions of temperature (70 + 2F) and relative humidity
(65+2F). The studied characters are classified into 2 items.

1- Physical properties :

A-Fiber length at 2.5% span length was determined by Fibrograph
630 according to ASTM ( D- 1447 -67 ), it is the distance spanned by
specified% of the fibers in the test beard taking the amount weeding at
the starting point of the spanning as 100%. '

B- Micronaire value : The Micronaire value which gives an indicator
of both fineness and maturity was obtained using Micronaire 675
according to ASTM ( D -1448-59).

C-Fiber tenacity:- fiber tensile strength at 1/8 clamp spacing was
determined using the Stelometer Tester according to the standard
methods of ( ASTM Desgnation D- 1445-67 ).
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D-Fiber stiffness and toughness :- Both of them were calculated
according to the following equation, ( Grover and Hamby .1960 )

Stiffness (g/tex) = Strength / Elongation.
~ Toughness (g/tex) = Strength x Elongation /2.

The lint cotton samples of each variety were graded and tested for
the mentioned fiber properties in the laboratories of the Cotton Grading
Research Section. Cotton Research Inst.. Agriculture Research Center.

Egypt.
2- Structural properties :

Number of convolutions and reversals per cm. were made on the
central part of 200 fibers. convolutions no. were estimated using light
microscope at magnification of 300x. also the number of reversals /cm.
was calculated by using the polarizing microscope, the fibers were
placed parallel to the plane of polarization so that the (s) spirals ( right
hand spirals) and (z) spiral (left hand spirals ) appeared in different colors
and the number of reversals ( the point in which the color was changed)
could be counted according to ( Betrabet and Iyennegar,1964 ).

The complete randomized design with three repetitions and factorial
arrangement were used. The obtained results subjected to statically
analysis according to producer outlined by Snedecor and Cochran (1981).
Means were compared using the least differences (L.S.D.) test at 5% .
level of propability.

RESULTS AND DISCUSSION
1- Fiber physical properties :

From Table (1) and Fig. (1) . it was obvious that the highest values
for length at 2.5%. micronaire value, strength (1/8 inch) and stiffness
(g/tex) attributed to Giza 88 var. only. while Giza 86 var. competes with
Giza 86 and appears its superiority in fiber strength only, there is no
significant difference in this case. The highest value of fiber toughness
(97.98 g/tex) is related to Giza 86 var. As for fiber length at 2.5% S.L..
Giza 88 var. surpassed by 17.09%. whereas Giza 86 var.outyiclded by
8.33% as compared with Giza 90 var. that represented the shortest fibers
(28.03 mm). Same trend had been observed for micronaire value, Giza 88
var. surpassed by 7.35%, mean while Giza 86 var. outyielded by 4.76%
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Table 1: Mean vales of fiber length at 2.5% S.L. (mm) and micronaire yélues under different
grades and grade steps for some Egyptian cotton varieties, during 2002 season.

The Length at 2.5%(mm) Micronaire values
tested Grades and grade steps Grades and grade steps
varieties F.G - GIF.G F.G.F G.F/IF.G.F Mean | F.G G/F.G | FGF G.FIF.G.F Mean
G.88 34.90 35.30 32.50 32.55 33.81 | 4.10 4.17 3.33 3.06 3.67
G.86 32.70 31.60 29.50 28.50 30.58 | 4.23 4.23 3.00 2.80 3.57
G.90 29.00 - 28.50 28.10 26.50 28.03 | 3.63 3.80 3.08 3.10 3.40
Mean- -1 32.20 31.80 30.03 - 29.18 30.81 3.99 4.10 3.14 2.99 3.55
L..S.D at 5% level for:- -
VAR . 0.6585 0.0921
GRADE 0.7604 0.1063
VAR * GRADE N.S 0.0892
F.G means . Fully Good - G/EG - means Good/ Fully Good
Fully Good Fair ~ G.F/F.G.F means Good Fair/ Fully Good Fair

F.G.F 4 ‘means

usamiag sdiysuonejay sy w ja wang



Table 2: Mean vales of fiber strength at 1/8 inch(g/tex), stiffness and toughness (g/tex)

under different grades and grade steps for some Egyptian cotton varieties, during
2002 season.

Strength at 1/8 inch Stiffness (g/tex) Toughness(g/tex)
The .
(g/tex)
tested Grades and grade steps Grades and grade steps Grades tzchgradc
steps

varieties | F.G |G/F.G|F.G.F|G.F/F.G.F|Mean| F.G|G/F.GIF.G.FG.F/F.G.FMean| F.G | G/F.G | F.G.F |G.F/F.G.F]Mean

G.88 137.27|36.2033.10| 36.10 |35.67|7.67| 7.47 | 7.70| 7.03 |7.47]90.60 | 87.23 | 72.03 92.14 |85.50
G886 (39.47|3540]3547] 31.33 |35.42]7.08| 6.10 [ 6.27; 638 |6.46|110.70( 102.70 | 100.39 | 78.11 197.98
G.90 28.93128.12126.98] 28.11 (28.04/4.33]| 4.57 |4.27| 4.53 [4.43!/96.98 | 86.68 | 85.33 86.53 |88.88
Mean  |35.22|33.24131.85] 31.85 133.04]/6.36/10.80|6.08| 5.98 6.12]99.43| 92.20 | 85.92 85.59  [90.79

L.S.D at 5% level for:-

VAR 1.7747 0.6252 5.6642
GRADE 2.0492 0.7291 6.5405
VAR * GRADE N.S N.S 5.488
F.G means  Fully Good G/F.G means  Good/ Fully Good

F.G.F means Fully Good Fair G.F/F.GF  means  Good Fair/ Fully Good Fair

4] 4
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Table 3: Mean vales of number of reversals and number of coitvolutions under different
grades and grade steps for some Egyptian cotton varieties, dutring 2002 season.

The Number of Reversals Number of convolutions
tested Grades and grade steps Grades and grade steps
varieties F.G G/F.G F.G.F G.F/F.G.F Mean F.G G/F.G | FGF | GF/FGF Mean
G.88 9.70 14.20 . 10.80 12.60 11.83 | 22.80 22.60 28.90 27.30 25.40
G.86 12.30 9.70 10.60 12.30 11.23 | 27.00 30.40 23.40 27.00 26.95
G.90 8.20 8.50 10.90 7.00 8.65 29.50 | 26.80 35.80 26.20 29.58
Mean 10.07 10.80 10.80 10.60 10.57 | 26.43 26.60 29.37 26.83 27.30
F.G means  Fully Good G/F.G means Good/ Fully Good ,
F.GF means  Fully Good Fair G.F/F.GF means Good Fait/ Fully Good Fait

usamiag sdiysuonejay syy w12 wag
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as enduring with Giza 90 var. which considered the coarsest fiber (3.40).
Fiber strength at 1/8 inch and stiffness (g/tex) followed the same
direction, Giza 88 var. ranked first and overpassed by 21.39%, whereas
Giza 86 var. excelled by 20.83% as experiencing with Giza 90 var. that
had the weakest fibers (28.04 g/tex), while Giza 86 var. pronounced ‘ts
superiority in fiber toughness (97.98 g/tex), it was followed by Giza 90
var. (85.50 g/tex). These results may be due to the genetical difference
between varieties as reported by Abd-El- Salam5(1970) El-Hariry (1980)
recorded that cotton varieties had significant effects on flat bundle
strength, stiffness and toughness.

In each of the three cotton varieties (G.88,G86 and G.90), the high lint
grade; Fully good and G/F.G. showed the longest, the most mature (high
micronaire values) and the higher values of fiber strength and toughness
as compared to the lower grades; F.G.F. and G.F./ F.G.F. which exhibited
shorter, weaker, lower maturity but higher fiber stiffness.

It was observed that, micronaire values and fiber toughness were
significantly affected by (Var. x Grade) interaction. The highest fineness
and maturity associated with Giza 88 or Giza 86 as using F.G. or G/ F.G.
. while Giza 86 only as using F.G. grade had the highest average (110.70
g/tex) of toughness. In general gradual decrease in toughness and
micronaire values were observed as deterioration in grade levels.

Fiber structural properties:

Data presented in Table (3) cleared that the greatest number of
reversals (11.83) attributed to Giza 88 var., while the smallest no. (8.65)
associated with G.90 var., on the contrary, the highest convolutions
(29.58) was gained from G.90 var., whereas the lowest no. (25.40) was
obtained from G.88 var., G.86 represented the medium linkage between
the tested varieties for the above parameters. These marked differences
may be ought to the genetical diversity between cotton varieties as
published by Youssef (1997), who confirmed that cotton varieties should
statistical significant differences in the number of reversals per cm. and
number of convolutions. It is interesting to note that.number of
convolutions and reversals had been observed in the tested”grades more
than the grade steps, i.e. number of reversals was increased in the low
grades, while convolutions number/ cm. did not show any conspicuous
trend with different grades. These results are in harmony with those
reported by Abd El-Gawad et al, (2006).
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Fig. (1): The relationship between some Egyptian cotton long staple
varieties and its technological properties under some of
grades and grade steps.
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Fig. (1): Continued.

G.88

G.86

The tested varieties

F.G

£ 40 £ 36
£ g 3
2 g
w220 "2
£8 s23
o : =) N
g 10 g 1\\\%
3 0 aZ N\
G.86 GIF.G FGF CFIFGF
The tested varieties Grades and grade steps
8 12
Bs o
El 5 8
w4 @ 6 o
@ AN
2 s §\§
T2 £ N\
S s 2 \
0 0 - - A\
F.G GIF.G F.G.F G~IFGF
The tested varieties Grades and grade steps
~ 100 ~ 105
:‘, 3
= 95 & 100
2 o
2 90 p Zg
2 85 2
£ £ B85
g 8 2 80
75 75 N

G/IF.G F.GF
Grades and grade steps

G.FIF.GF




Salem et al, The Relationships Between

REFERENCES

Abd El- Gawad, Nadia, S. and Rokaya, M. H. (2006): Microscopical
study for different lint grades of some Egyptian cotton
cultivars.Egypt. J.of Applied Sci. 21 (4B):

Abd El- Salam, M. E., Samra, A.M., Youssef,A.I. and Ahmed,M.S.
(1970): Environmental effects on the technological properties of
cotton varieties grown in different locations (In Arabic): El —
Felaha.50:507-544.

A.S.T.M. (1998): American Society for Testing and Materials Standard
on textile materials D: 144575, D: 1447-83 and: 3813-79.

Betrabet, S.M. and Iygar, RIL.M. (1964): Structural properties of
cotton fibers: interspecies relationship between convolution angle
and strength. Tex. Res. J., 34:46-52.

El-Agmi,a.l; Okaz, A.M.; Nawar, M.T. and Abd-El-Mohsen,
M.A.(1984): A study of the structural and physical fiber properties
of Upland and Egyptian cotton rarieties. Agric. Res.rev., 62 (6):
229-240.

El-Hariry, S.H. (1980): Fiber and yarn characteristics of some Egyptian
cotton varieties as affected by locations and seasons.M.Sc. Thesis,
Fac. Agric. Ain- Shams Univ.

Ghorab, M.A., Sawiers, E.S., El — S.H. and Seif, G. (1994): Studies on
fiber weak point in some Egyptian and Upland cotton varieties. J.
Appl. Sci., 9:784-795.

Grover, E.B. and Hamby, D.S. (1960): Handbook of Testing and
Quality control. Textile Book Publishers. New Yourk.

Hegab, A.A.T., Mahgoub, M.A. and Marzouk, A.S. (1986): Effect of
cotton grades components and spinning variables on yarn strength
and appearance of some Egyptian cotton cultivars, Agric. Res.
Rev., 64(5) : 901-908.

Kamal, M.M. and Ragab,A.T. (1995): Numerical quantification of lint
grade in Egyptian cotton. Egypt. J., Agric. Res., 73 (3), 1996, 723-
735. '

Nafisa, A.T. (1973): Studies on the occurrence of convolution in the
fibers of some Egyptian cotton varieties. M.Sc. Thesis. Fac. Agric.
Ain Shams.

130



Seif, M.G., El-Hariry, S.H.M., Sawires, E.M.S. and Mansour, F.S.
(1994): A comparative study on fiber and yarn properties of some
Egyptian cotton varieties. Egypt. J. Appl. Sci., 9(12) p.p. 561 -
576.

Snedecor, G.W. and Cochran, W.G. (1981): Statistical Methods. 6 th
Edition. Iow. State.Univ. Press.

Youssef, A.E. (1977): Microscopic studies on fiber structure of Egyptian
cotton. M.Sc. Thesis, Fac. Agric. Al- Azhar Univ.



Salem et al, The Relationships Between

OB A dguS sl g dshall Cliall any o rdll oy LG
3 Qﬂd-“

**&M‘J&Jﬁbé&-*ﬁh&\ém@ﬁm
*** pall duw _pmals
AV Aaala 4t M A — Jualadll and®
AV dla et W DS — 4y ol elaasSll i
.a)_.)_aj‘—ile_')l| C.l‘,a..l“ )'S_)A-O.]nﬂ\ L:l‘,;.'l gma FHF
U‘E‘f'" gadlal
Grgadll 5€ pe — Gl Giga dgae — N G g andy Canll 13 (g o]
il Aal] Aadall Clicall fay Le 403U CLES ul jal Yo o Y alad et 5l
OMadY! ey Laaaal ¢ (g padll Ol (e Cilinal A3 @l 5 4 il Slaaall
o 3 ¢ATo jua" Laa g 4l ghll Calial¥l ey p Y Laiy "AAe 3" J shall 430
1" ﬂ .

¢ o 39 (dghaga b Lad 5 Ofiad ) (i) Caanll e 8 aadiud Nl
prasaill padinl g pd aga (Asd [ b a5 s (s a5 Les (30 hualy
Caieall (395 il o pedal + alalaa JSI )l S5 A5 2535 o JalSIH 3 gl
Lal o \ég)\_..a‘,k_i\_,ﬂ\]‘a_ﬂfujs _)_'ﬁ_,)s_.‘\d\w‘, OpYo .L'n:d‘,.l:]\uj/\/\ LIBIEN
e 20 ¢ Aadiiueall ol Gilaail g el s Lag 4y giead) R 4l
4l La i1y GV J gkl (o Leil sialy 39a (J o8 35 < 29a Jsd e dS
3003 Jan ol cclina¥l GEAL Ciled YTy CluldSasY! 2ae cailiad 28 5 40k
ety Wladl ciled gy dae 380 A Laiy 4caisidl G L Gl axe

132



