B NN DN DN DN AN N NN AN NN

i
J

a,.;.u: e |
@ ASUNET

e ] o gl | S

PYYNY
@ ASUNET

| -

it

A
!

INEEAEEATEAEIACEAE AT AN AN A



Y o Y
g e i
v @ ASUNET ‘
ot | il gl | S
{ )
: y
{ )
: y
{ )
: y
! )
: y
! )
: y
! )
: y
! )
: y
! )
: y
! )
: y
) y - p & 1
; duand) bd | i ) Gl | ;
! @ ASUNET )
: y
! . . )
| dutied (] il Gl ) St ‘
A * 3 2 l
Y Y
2 4 ¢ . o0 ‘ *

* § (oul C, - |
Y . * - . Y
g )
:

{ ? -~ .

Y

! )
: y

INEEAEEAEAEAEAEAEAEAEEAEEAE AT




) a.;.ml..-.l.u.hua-sa A
i @ ASUNET ‘
ooty | i el | et
| )
Y \
KA L o 4
Y \
o L 4
é * * v . & P é
' poul sl 1§ (el § 2| o e !
! - é

I p“‘a !
A A

; o v K e . P . 4 - P - i
LRkt § bRl i 0l (il | Dl ) pomdditad| il Qi
A e .k L " . A
v | gt dull 99 i) i daoad| Y@l id) AR (el v
A I
v v
A A
v v
A I
v v
A A
v v
| A
y " e Y
iy bl | ) bl | ot
: @ ASUNET %
&

A | )
v ) i |

L 4

: shid] o i dad) gl il 0 G |

- p

! )
| Y

;01 ‘OW<OW<O>MOW<O>MOW<O>X X‘OW<O>MOW<O>MOW<O> IOX




A prrwTr ey A
v @ ASUNET ‘
et ) il el | At
A A
| Y
A A
| !
A A
| !
A A
| !
A A
| !
A A
| !
) A
| Y
A e bl | i o) Gl | ot ‘
' @ ASUNET !
! )
Y 0 S48 Y S Y
A A
| !
A ¢ A
| !
&

) * o ¢ A
| *” Y
A A
v pon v
A A
| Y
A

; o~ 2

A

|

A A
| !

INEEAEEAEAEAEAEAEAEAEEAEEAE AT




IOI <oW<oW<o»moW<o»moW<O>W<OW<O>W<OW<O>W<OW<O> on
¢ (o}

i
J

a;;.ur e plall

@ ASUNET

e ] o gl | S

b el |
@ ASUNET

I

wid

e

A
!

INEEAEEATEAEIACEAE AT AN AN A



ADVISOR’S COMMITTEE

Prof. Dr. ABDALLA EL-BAKRY HOSSAM EL-DIN

Professor of Agronomy,
Plant Production Department,
Faculty of Agriculture (Saba Basha),
Alexandria University

Prof. Dr. ABDALLAH KAMEL NASRALLAH

Professor of Agronomy,
Plant Production Department,
Faculty of Agriculture (Saba Basha),
Alexandria University

Dr. MASHHOUT GANAB ISMAEIL BEHEARY

Associate Professor of Agronomy,
Plant Production Department,
Faculty of Agriculture (Saba Basha),

Alexandria University

ili




CONTENTS

2. Chapter Two : REVIEW OF LITERATURE ... ..
2.1. Identifications of fiber fineness and maturity............. ...
2.2. Determining methods of the fiber fineness and maturity..............
2.3. Factors affecting the fiber maturity........................... e—————
2.4. Significance of the fiber fineness and maturity.................. B

3. Chapter Three : MATERIALS AND METHODS ...
3.1 Materials.........c.oooveiiiiiiiee e

4. Chapter Four : RESULTS AND DISCUSSION ..o
4.1. Cotton fiber cross-sectional characteristics.............................__.
4.1.1. Varietal effect on the cotton fiber cross-sectional
ChATaCLETISTICS. ... .ot
4.1.2. Grade effect on the cotton fiber cross-sectional
CharaCteriStiCS.. ...t
4.1.3.Variety and grade interaction effect on the cotton fiber cross-
sectional characteristics................oooveeoevooivooo
4.2. Cotton fiber maturity parameters.....................c...o........_.. e
4.2.1. Varietal effect on the fiber maturity parameters...................
4.2.2. Grade effect on the fiber maturity parameters.................._.
4.2.3.Vanety and grade interaction effect on the fiber maturity
PATAMCTELS. ...ttt e
4.3. Fiber bundle strength and elongation ................................_
4.3.1. Varietal effect on the bundle strength and elongation.............
4.3.2. Grade effect on the bundle strength and elongation................
4.3.3. Variety and grade interaction effect on the bundle strength
and elongation.............cccvmviruerererinereeeesesesee
4.4. Association of the fiber maturity parameters with the bundle
strength and elongation...................oovueeeeeeeeeoneeereo
4.5. Yarn characteristics.............ooveuevvveereeemesnseosooeoeoooon

38
49

50
56
56
59

59
62
62
62

64

67

68

68
v




4.5.2. Grade effect on the yarn characteristics................ e
4.53. Variety and grade interaction effect on the yam
Characteristics. . .........ooomvoeiv oo

4.6. Association of the fiber maturity parameters with the yarn
ChATACeTIStICS. ......o.vve e SR

5.2. Fiber maturity parameters...............c......o.ocooo
5.3. Fiber bundle strength and elongation................................._
5.4. Yarn characteristics. ...........cocoooervover oo, STTUUUURRTR

5.6. Cotton fiber maturity parameters........................coooooo
5.7. Fiber bundle strength and elongation.................................._

5.8. Association of the fiber maturity parameters with bundle
strength and elongation.......................... e

5.9. Yarn charaCteristics................o.oovoeooooeeoooooo

77

81
82
82
83
83
84
85
86

87
88
90

91



Table (1)

Table (2)

Table (3)

Table (4)

Table (5)

Table {6)
Table ( 7)

Table ( 8)

Table (9)

Table (10)

Table (11)

Table (12)

Table (13)
Table (14)

Table (15)

Table (16)

Table (17)

Table (18)

LIST OF TABLES

Analysis of* variance of the studied fiber cross-sectional
CharaCteriStiCS. .. ..o.ovev i
Mean values of cotton fiber cross-sectional characteristics as
affected by cotton variety, grade and their interaction (in
TTUCTOMS ...ttt et ee e e e ee e
Mean values of cotton fiber cross-sectional: long axis, short axis
and gross area as affected by cotton variety and grade interaction
(IR MUCTONS). ......iti e e
Mean values of cotton fiber perimeter, diameter, wall thicknessand
wall area as affected by cotton variety and grade interaction (in
TTUCTONS) ...ttt ettt et
Mean values of cotton fiber lumen cross-sectional long axis, short
axis and area as affected by cotton variety and grade interaction (in
TTHCTOMS). ..o
Analysis of variance of the studied fiber maturity parameters,
bundle strength and elongation percentage........................o............
Mean values. of the studied fiber maturity parameters as influenced
by the cotton variety, grade and their interaction...........................
Mean values of the studied fiber maturity parameters: degree of
wall thickening (8), proportion of maturity by canstic soda (P.M.)
and proportion of maturity (F.M.T.) as influenced by the cotton
variety and grade interaction......................ooeueeoeoveoeeesoeen
Mean values of the studied fiber bundle strcngth and elongation
percentage as influenced by the cotton variety, grade and their
IMEETACHION. .. ......vueie ettt
Mean values of the studied fiber maturity parameters: maturity
index (M.L), micronaire reading and hair weight as influenced by

the cotton variety and grade interaction...................ocoevovevoveeno ...

Mean values of the fiber bundle strength and elongation percentage
as  influenced by the cotton variety and prade
INEETACHON. ...\t

Simple correlation matrix between the studied fiber maturity
parameters and bundle strength and ¢longation......................

Analysis of variance of the studied yarn characters..........................
Mean values of the studied yam characters as influenced by the
cotton variety, grades and their interaction................cococooore ...
Mean values of the studied: yam strength and elongation percentage
as influenced by the cotton variety and grade interaction..................
Mean values of the studied yarn imperfections: thin places, thick
places and neps as influenced by the cotton variety and grade
INEETACHION. .......ovuiitiet ettt ee e e
Mean values of the studied yarn characters: yarn evenness (C.V.%)
and yam hairiness as influenced by the cotton variety and grade
INEEFACHION. .. ...ttt ettt ettt eaesenseessas e
Simple correlation matrix between the studied maturity parameters
and Yarm PIOPETHIES. ... ....cvvivireeerereritieeteeeeeeee e e eeeeeeens e

Page

39

40

60

6l

76

78



-Figure 1)
Figure (2)
Figure (3)
Figure (4)
Figure FS)
Figure (6)
Figure (7)

Figure (8)

LIST OF FIGURES

Photomicrographs of the fiber cross-section of Giza 45
cotton variety, for the two grades (a) {G/FG] and (b) [FGF]
(X =400). .o

Photomicrographs of the fiber cross-section of Giza 70
cotton variety, for the two grades (a) [G/FG] and (b) [FGF]

(X =800)cccuiee e

Photomicrographs of the fiber cross-section of Giza 76
cotton variety, for the two grades (a) {G/FG] and (b) [FGF]
(X =400). ..o

Photomicrographs of the fiber cross-section of Giza 77
cotton variety, for the two grades (a) [G/FG] and (b) [FGF]
(X=400)....ee e

Photomicrographs of the fiber cross-section of Giza 75
cotton variety, for the two grades (a) [G/FG] and (b) [FGF]
(X=400).. oo

Photomicrographs of the fiber cross-section of Giza 80

cotton variety, for the two grades (a) [G/FG] and (b) {FGF]

(X =400, oo

Photomicrographs of the fiber cross-section of Giza 83
cotton variety, for the two grades (a) [G/FG] and (b) [FGF]
(X =400)............ e ettt

Photomicrographs of the fiber cross-section of Giza 85
cotton variety, for the two grades (a) [G/FG] and (b) [FGF]
0 G 11 O

Page

42

43

44

45

46

47

vii



ACKNOWLEDGEMENT

The writer like to express his sincere appreciation and deep gratitude to -
Prof. Dr. ABDALLA EL-BAKRY HOSSAM EL-DIN, Professor of
Agronomy, Plant Production Department, Faculty of Agriculture (Saba Basha),
Alexandria University, for supervision, suggesting and promoting the present
study, his valuable criticism, and his advice during the progress of this work
and preparation of the manuscript.

Sincerest thanks are due to Prof. Dr. ABDALLAH KAMEL
NASRALLAH, Professor.of Agronomy, Plant Production Departmént, Faculty
of Agriculture (Saba Basha), Alexandria University, who suggested this study,
s_u_pervised' it, his advice and practical help during the preparation of the
manuscript. - |

_ Deep appreéiation and thanks are also due to Dr. MASHHOUT
'GANAB ISMAEIL BEHEARY, Associate Professor of Agronomy, Plant
Production Department, F aculfy of Agriculture (Saba Basha), Alexandria
University, for his guidance, fruitful suggestions and promoting the present
nianuscript. .

I would like to expréess my deepest appreciation to all Staff Members of
Plant Production Department, Faculty of Agriculture, (Saba Basha),
Alexandria University for their encouragement and valuable advice.

Sincere ﬁmks are also, due to Mister Engineer Head of management
Congress, Staff members and all Workers at El-Nasr Wool ~ Selected

Textiles Company (STIA) for continuous help, encouragement and their efforts
during study period. |

Finally I would to express my deepest appreciation from my heart to my
Parents, my Wife, my Daughter “Rowaina” and my Brother Dr. “Haysam”

for their patience and encouragement during preparing M. Sc. Thesis.

viii



Chapter One
INTRODUCTION



1. INTRODUCTION

Yam strength and evenness are the main objective of the spinner
and weaver. Yamn strength not only affected by the fiber tenacity or
maturity, but also by the average number of fibers in the yarn cross

section, which subsequently depends on the genetic fiber fineness.

Cotton fiber fineness determines yarn count, turns per inch, strength,
regulanity and appearance. Fiber fineness is a relative measure of size,
diameter, linear density or mass per unit length. The cotton fiber perimeter
is considered as the only parameter of the intrinsic fiber fineness. Cotton
fiber fnatun'ty is an estimate of the degree of secondary wall thickening,
which markedly affects the appearance and value of raw cotton. It also
influences spinning performance, dye affinity and the quality of the
finished textile product.

Fiber length was the first criterion determining spinability and price
value of the raw cotton followed by fineness and maturity. But recently
after using a high technology in the spinning machinery, fiber fineness and
maturity ranked first for determining their utility for textile proposes.

Conventional and advanced methods give an estimate of fineness/
maturity together. It is so difficult to have one of them accurately
independent. The only way to have definite data for each one separately is

the direct cross sectional measurements.

For the routine fiber quality assessment, maturity could be
determmed by several mefhods and instruments € g., proportion of fiber
maturity by caustic souda (PM), hair weight (H.W.), Micronaire (Mic.),
causticaire (MI), Fibrograph maturity (FM), fineness maturity tester



(FMT), Micromate and the advanced fiber information system (AFIS). The
micronaire measurexﬁents alone are not good predictor for the fiber
maturity. Percentage of fiber strength transmitted into yarn strength usually
be higher for the lower micronaire reading samples than the higher

micronaire reading ones of the same cotton variety.

In this connection, the recent investigations clarify that once having
a well establishes average fiber perimeter, as an intrinsic fiber fineness
from direct cross-sectional measurements for the commercial cotton
varieties, quick independent estimates of the fiber maturity parameters

could be obtained from the Micronaire or the Fibrograph test.

The main objective of the present work was to study the effect of
the cotton variety and grade on the fiber maturity parameters. Besides, the
association of both fiber bundie tenacity and yarn strength with the

different maturity parameters.
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