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ASS RACT 
T present study was conducted to explore the possibility of utilizing the Microma data 

for estimation of fiber fine ess and maturity parameters of Egyptian cotton, correspondin to 
those same parameters provided by the Image Analyzer. The intention is to avoid e 
exhaustive and time -consuming procedures of the Image Analyzer, 'n case of t e ex'ste ce 
of a satisfactory accord between the Micromat estimations and the Image An Iyzer 
determinations. However, equations' reported previously by the other w rl<ers were 
employed in this study to estimate fiber fineness and maturity parameters from the Micromat 
data. The concemed parameters are fiber perimeter (P), diameter (0), degree of 1 ickenrn 
(8) and area of secondary cell wall (ASCW). Those same para eters were also easureo 
by the Image Analyzer. 

The materials used in 1his study compris d 7 commercial gyptian cotton varieties w ich 
are classified according to the local classification in Egypt as either extra-long staple (ElS), 
i e Giza 45, Giza 87 and Giza 88 or long staple (LS),i.e. Giza 80, Giza 85, Giza 8 and Giz 
90 
T findings of both the Micromat and the Image Analyzer generally clarified that, iza 87 
appeared to have the finest fibers among the gyptian colton varieties, followed in order by 
Giza 45 and Giza88 which all belong to the ELS category. On the other hand, with regard to 
the LS varieties, both Giza 85 and Giza 86 se med to have obviously finer fibers than iza 
90 and Giza 80. The latter, i.e. GIZa 80 is in fact t e variety that proved 10 have I e coarsest 
flbers among the Egyptian cottons. \.AJith respect to cotton fiber maturity, the \l I es of this 
character were interfering without ny definite trend related to staple length ca egory of 
either the ElS or the lS class. However, among the Egyptian cotton varieties Itogether, 
Giza 86 variety revealed the highest value of aturity ratio (MR). while Giza 85 had the least 
value in this connection. 

he relationships of fiber fineness and maturity parameters estimated from the Micromat 
data with their corresponding parameters determined by the I age Analyzer indicated the 
existence of highly significant positive coefficien of gression and correlation as well as 
considerable determination coefficients within each of those relationships. Accordingly, it 
could be stated that ere is a fairly satisfactory accord between the Micromat esti ations 
and the Image Analyzer determinations. ThUS, the utilization of the Micromat data for 
estimation fi r fineness d maturity parameters as reliable substitutes for the similar 
parameters provided by the Image Analyzer wo d be quite justifiable 
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I TRaDUCTION 
Fineness and maturity are major quality characteristics of cotton 

fibers which are closely related to yarn and end product quality .As a matter 
of fact, fine and mature cotton fibers are the most popular and functionally 
required by spinners. Fiber fineness and maturity in combination are mostly 
and ordinarily expressed in terms of Micronaire reading. However, Ethridge 
et al., (1982) used multiple regression techniques to select the best 
functional expression for the impacts of fiber properties measured by the 
High Volume Instrument (HVI) on the strength of open -end spun yarns 
They found that while most of the significant fiber properties were 
approximately linear on their impact on yarn strength, Micronaire exhibited 
an impact that departed drastically from linearity .Further ,the results 
indicated that when yarn strength was the only quality consideration in the 
spinning operation ,Jow Micronaire cottons appeared to be a better raw 
materiel than the high Micronaire reading. Nevertheless, Ramey (1982) 
pointed out that the Micronaire is a useful test for assessing maturity and 
thereby gravimetric fineness when it is known that the samples do not vary 
appreciably in biological fineness. However, the biological fineness among 
the samples being tested is variable, Micronaire readings are misleading. 

In order to avoid any equivocal conceptions, it seems rational to 
express each of cotton fiber fineness and maturity independently. In such a 
case, cotton breeders and cotton spinners would be able to base their work 
on reliable and better understanding. Nevertheless, Ramey (1982) referred 
to that biological fineness is defined either as the perimeter or the diameter 
of the cross section of the fiber if that section is taken to be circular .The 
perimeter of course= TI x the diameter .However, fiber fineness influences 
handle, luster, fiber cohesion, yarn strength, yarn uniformity and color. 

With respect to cotton fiber maturity, Lord (1981) pointed out that 
fiber maturity is now generally accepted as meaning that the fiber wall has 
developed to an acceptable level of thickening .However, Ramey (1982) 
clarified that a knowledge of the wall thickness alone does not provide a 
measure of:he extent to which the secondary wall filled the space inside 
the primary wall because the proportion filled by a given wall thickness 
depends upon the diameter of the fiber. In order to provide a measure of 
this proportion that is independent of cell diameter, the ratio 8 was 
introduced by Peirce and Lord (1939). It is defined as follows: degree of 
thickening (8) =Area of cell wall IArea of circle having the same perimeter. 

Fiber maturity has a fundamental importance as determining factor 
in the overall quality of cotton. When fiber maturity decreases, processing 
difficulties result as revealed by increasing ends-down in spinning and 
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decreased yam quality. The presence of immature fibers in a cotton sample 
gives rise to imperfections particularly neps in the spun yarns .Neps in the 
woven fabrics create difficulties in obtaining uniformity of dyeing. 

Thibodeaux et al., (2000) stated that image analysis of the cross 
section of cotton fibers constitutes an excellent reference method for 
maturity and fineness measurements, Hequet and Wyatt (2001) reported 
that image analysis is too slow to be of practical use in commercial 
operations or plant breeding programs. They further clarified that both 
image analysis of the cross sections and the advanced fiber information 
system (AFIS) are giving much more useful information. The results are 
extremely encouraging because they show that the AFIS is giving very 
good correlation with the image analysis. especially for perimeter. Xu and 
Huang (2004) stated that cross sectional analysis of cotton fiber provides 
direct accurate measurements of fiber perimeter and maturity, which are 
often regarded as the reference data for validation or calibrating other 
indirect measurements of these important cotton fiber properties. Montalvo 
(2005) conducted a study to develop and compare models between 
Micronaire reading, fineness and maturity in terms of the cross sectional 
dimensions of wall thickness and perimeter. He referred to that formulas 
were derived to aid in understanding the functional dependence of 
fineness, maturity and Micronaire on he fiber's cross-sectional dimensions. 
all three fiber properties are combinations of wall thickness and perimeter. 
Additionally, the Micronaire model is significantly more sensitive to a 
change in wall thickness compared with the same change in perimeter, 
especially at small thickness values where Micronaire reading is almost 
independent of perimeter .As thickness increased, i.e., for high Micronaire 
cottons, the sensitiVity to the perimeter becomes larger These simulations 
show how wall thickness and perimeter together affect fineness and 
maturity and ultimately Micronaire. 

MATERIALS AND METHODS 
The materials used in this study comprised seven commercial 

Egyptian cotton varieties which were grown in 2006 season .According to 
the local classification in Egypt , the three varieties Giza 45 , Giza 87 and 
Giza 88 belong to the extra -long staple (ELS) category ,while Giza 80, 
Giza 85, Giza 86 and Giza 90 belong to the long staple (LS ) category. The 
Micromat instrument was used to determine micronaire reading, maturity 
ratio (MR), hair weight (HW and standard hair weight or standard fineness 
(Hs) which was derived from the ratio HW/MR (ASTM -0; 2818-1982). 
These measurements were conducted at the laboratories of the Cotton 
Research Institute, Giza, Egypt under controlled atmospheric conditions. 
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The Image Analyzer was used to measure fiber perimeter, fiber 
diameter (D). degree of thickening (8), and area of secondary cell wall 
(ASCW). These measurements were carried out at The International 
Textile Center, Lubbock, Texas. USA. The following equations were 
employed to determine fiber fineness and maturity parameters from the 
Micromat data corresponding to those measured on the Image Analyzer. 

Perimeter (P) =3.7853. r Hs (Hequet and Wyatt 2001). while diameter 

(0) was calculated as the ratio PI n (3.14) or as D =1.2055. r Hs 

Degree of thickening (8) =O.577xMR (Peirce and Lord - 1939) 
Cell wall area (Aw)= n(R2

2 - R2
1).Aw is the cell wall area (cross sectional 

area minus lumen area ). R1 represents the inside radius and R2 represents 
the outside radius (Hequet et al .,2006).ln the present study this parameter 
is expressed as area of secondary cell wall (ASCW)and was calculated as 
the ratio HWI rJ (Ramey,1982) ,where I'] is the cellulose density which 
equals 1.52 

The statistical dealing with the data obtained in this study was 
performed according to the procedures outlined by Little and Hills (1978). 

RESUL1S AND DISCUSSION 
Fiber -intrinsic fineness, fiber maturity and combined 

measures of fineness and maturity of Egyptian cotton varieties. 
The Micromat data recorded in Table (1) demonstrate the average 

values of the standard fineness (Hs) which is an indication of fiber intrinsic 
fineness, maturity ratio (MR) as an indication of fiber maturity and both 
Micronaire reading (Mic) and hair weight (HW) as combined measures of 
fiber fineness and maturity. These data clearly reveal that, generally, the 
extra long staple (ELS) Egyptian cotton varieties are obviously intrinsically 
finer than the long staple (LS) varieties on account of the values of the 
standard fineness (Hs). This result is naturally wholly expected 
.Nevertheless, the values of maturity ratio (MR), of either the ELS varieties 
or the LS ones, are generally close to each other. On the other hand, the 
values of both Micronaire reading and hair weight, as combined measures 
of fiber fineness and maturity were in general agreement with the standard 
fineness (Hs) data .However, it could be generally stated that, among the 
ELS varieties, Giza 45 and Giza 87 appeared to be much finer than Giza 
88 variety. As for the LS varieties, Giza 85 was found to have the finest 
fibers within this category, while Giza 80 proved to have the coarsest fibers 
in this respect, whereas Giza 86 ranked second and Giza 90 third on 
account of the values of the standard fineness (Hs) .With regard to fiber 
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maturity (MR), the values of this character of either the ELS or the LS 
varieties were interfering without any definite trend related to staple length 
category. Generally, Giza 86 variety revealed the highest value of maturity 
ratio (MR=0.98) while Giza85 fibers appeared to have the least level of 
fiber maturtty (MR=0.90), among the Egyptian cotton varieties altogether. 
The data of the image analysis of he Egyptian cotton varieties are shown 
in Table 2 indicated that the values of fiber perimeter (P) were in complete 
accord with those of fiber diameter (D) for all the studied varieties .Those 
values clarified that Giza 87 variety had the lowest values of both fiber 
perimeter (P) and diameter (D) in the ELS category followed in order by 
Giza 45 and Giza 88. With regard to the LS varieties, Giza 86 proved to be 
the finest in this category and followed in order by Giza 85, Giza 90 and 
Giza 80 .Hence, on the whole, it could be stated that Giza 87 is the finest 
Egyptian cotton variety, while Giza 80 is the coarsest one in this concern. 

As for the determinations of cotton fiber maturity obtained from the 
Image Analysis, it was noticeable that the values of the degree of 
thickening (8) of either the ELS or the LS varieties differed slightly from 
each other and these differences were mostly tatistically insignificant .No 
incisive conclusion regarding the ranking of the Egyptian cotton varieties In 

accordance with the degree of thickening could be reached. By contrast, 
the average values of ASCW of the ELS cottons was evidently lower than 
those of the LS varieties, with only one exception, Le., the ELS variety Giza 
88 Table (2). Generally Giza 80 came first regarding the area of secondary 
cell wall (ASCW) whereas Giza 87 (ELS) ranked last in this respect. These 
findings imply that the absolute value of degree of thickening (8) does not 
appear to be sufficient enough to wholly define cotton fiber maturity. 
Ramey(1982)confirmed this conclusion where he stated that a knowledge 
of the wall thickness alone does not provide a measure of the extent to 
which the secondary wall fills the space inside the primary wall because the 
proportion filled by a given wall thickness depends upon the diameter of the 
fiber. Nevertheless, in conformity with this statement of Ramey (1982) it 
could be generally concluded in the present study that the area of the 
secondary cell wall (ASCW) appeared to be more accurate and more 
reliable in denoting and expressing maturity of cotton fibers. 

Extent of agreement between fiber fineness and maturity 
parameters determined by the Image Analyzer and those 
estimated by the Micromat data: • 

Data of Table (3) show fiber fineness and maturity parameters of 
perimeter (P), diameter (D), area of secondary cell wall (ASCW) and 
degree of thickening (8), estimated from the Micromat determinations, 
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using the formulas previously reported in the Materials & Methods section. 
These Micromat estimations were correlated with their corresponding 
determinations provided by the Image Analyzer. The aim is to investigate 
the interrelationships of both data in order to explore the possibility of 
utilizing the data of Micromat to predict fiber fineness and maturity 
parameters of Egyptian cotton as an alternative of the image analysis 
procedure 

Figures 1, 2, 3 and 4 depict the relations of each datum provided by 
the Image Analyzer with its corresponding datum estimated from the 
Micromat determinations. By reference to the aforementioned figures, and 
considering the highly significant positive coefficients of regression and 
correlation(r) as well as the considerable determination coefficients (R2

) 

were found, it could be generally stated that there is a fairly satisfactory 
accord between the determinations of fiber fineness and maturity 
parameters provided by the Image Analyzer and their corresponding 
parameters estimated from the Micromat data. In such a case the 
utilization of the Micromat data to estimate fiber fineness and maturity 
parameters as substitutes for the similar parameters ordinarily provided by 
the Image Analyzer would be qUite justifiable .In fact the processing 
procedures of the image analysis are time consuming and exhaustive 
,while the Micromat procedure is characterized by speed, simplicity and 
sufficiency. Thereupon. Micromat instrument could be strongly 
recommended to be employed to estimate accurately and reliably the same 
determinations of the Image Analyzer. In this respect, it seems worthwhile 
to note that Xu and Haung (2004) stated that cross-sectional analysis of 
cotton fibers provided direct accurate measurements of fiber fineness and 
maturity which are often regarded as the reference data for validating or 
calibrating other indirect measurements of these important cotton 
properties. They added that cross-sectional methods using image analysis 
had not been broadly applied to cotton quality evaluations because of the 
tedious procedures for both preparing cotton samples and processing 
cross-sectional image. Furthermore, Hequet and Wyatt (2001) reported that 
both image analysis of the cross-sections and the AFIS data were giving 
much more useful information and the results were extremely encouraging 
showing that the AFIS gave very good correlation with the image analysis 
especially for the perimeter 
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Table(1):Average values of micronaire reading (Mic),maturity ratio(MR),hair 
weight (HW) and standard fineness( Hs) of the Egyptian extra long 
staple (ELS ) and long staple(LS)cotton varieties measured by the 
Micromat instrument. 

Cotton varieties MIC MR H.W [millitex] Hs [millitex] 

ELS 
Giza 45 31 0.94 115.3 122.6 

Giza 87 32 096 117.1 122.0 

Giza 88 3.8 0.93 133.2 143.2 

Mean 3.4 0.94 121.9 129.7 

LS 
Giza 80 4.4 0.91 160.6 1765 

Giza 85 37 090 142.0 1578 

Giza 86 4.3 0.98 1603 163.6 

Giza 90 4.0 095 1580 166.3 

Mean 4.1 0.94 155.2 166.1 

LSD 0.05 0.26 0.016 18.3 19.94 

Table(2): Average values of perimeter (P),diameter (D),area of secondary cell 
wall(ASCW) and degree of thickening (Theta-9) of the Egyptian 
extra long staple (ELS ) and long staple(LS) cotton varieties 
measured by the Image Analyzer instrument. 

Cotton varieties p lIJl OllJl ASCW[IJ]' Theta[9] 

ELS 
Giza 45 41.6 13.2 797 0.58 

Giza 87 391 12.4 72.9 0.60 

Giza 88 43.5 13.8 925 062 

Mean 41.4 13.2 81.7 0.60 

LS 

Giza 80 508 16.2 99.6 0.51 

Giza 85 45.2 14.4 817 051 

Giza 86 447 142 934 0.59 

Giza 90 464 148 964 0.57 

Mean 46.8 14.9 92.8 0.55 

LSD 0.05 0.29 0.31 1.37 0.03 
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Table(3):Average values of perimeter (P),diameter (D),area of secondary cell 
wall(ASCW) and degree of thickening (Theta-8)of the Egyptian extra 
long staple (ElS ) and long staple(lS)cotton varieties estimated by 
the Micromat data. 

Cotton varieties . pill) DlIll . ASCW£lJ]2 Theta[9] 

ELS 

Giza 45 420 134 75.7 0.53 

Giza 87 41.8 13.3 77.0 055 

Giza 88 453 144 87.6 0.54 
Mean 43.0 13.7 80.1 0.54 

LS 

Giza 80 
508 16.0 1057 0.51 

Giza 85 475 15.1 93.4 052 
Giza 86 484 i54 1055 057 
Giza 90 488 155 103.9 0.55 

Mean 48.9 15.5 102.1 0.53 
LSD 0.05 0.18 0.15 . 5 .S 
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Fig 1,Reilltlon 01 perimete, determined on the Image Analyze, and that esti....- from the
 
Mlcrom8t dllt8
 

53 • 

i 51. 

y ~ 1.1273x· 7.576-4I '9 ~ R' = 0.9214 
r=0.9599 • 

! .7-1 
i! '5 I 
i '3
I .,
Jt 39 ~ 

I 37 j 
35	 I-I------,,-----.------r,------,,-----.-\----,-----..,..--~='"; 

3' 39 " Im60e Analyze, ~er1mete, vartles '9 5'	 53 

Fig 2 :Relltlon of dloAmete' denerminded on the Image Anatyzer and that estimated from the Mic:romlt dlta 

.. 17 

:0 y ~ 1.0645x - 1.5563 
;; 
'tl 

R' ~ 0.9181'6E e	 r~0.9582 
u 

i 
'5

E 
0 
.:: ,.'tl.. 
;; 
.E-;; 13.. ., 
Il 

'iii" '2> 

-;;
Il 

..E " 
is 

'0
 

'2 ,.
12.5	 13.5 14.5 15 155 16 165 17 

Image Analyzer diameter values 

Vol. 14(2),2009	 328 



J. Ad\'. Agric. Res. ( Fac. Ag. Saba Basha) 

Fig 3:~lion of ..... olMConclIry c.lI w.1I (ASCW) -.mined on the Im.oe Analyze'.n<! ll\It_led 
from the IIle""""t c1ata 
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